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The World Congress on Leishmaniasis is the most important meeting on a disease of 

high priority in the World Health Organization’s list of Tropical Neglected Diseases. The 

leishmaniases are going to be around for a very, very long time because almost all of them 

have an animal reservoir, which excludes the possibility of elimination. It is therefore essential 

to define guidelines targeting the control. WL5 gathers leishmaniacs from all around the world. 

Unlike other meetings it does not focus on one academic or public health field but on one group 

of diseases – the leishmaniasis.  

Research on Leishmania parasites and the diseases they cause has increased over the 

last decade. Indeed, they have proven to be exciting models for studying parasite-host and 

vector-host interactions, immunological mechanisms, molecular biology, genetics, epidemiology 

and other related areas.  

The principal aims of WorldLeish are to foster interaction between leishmaniacs from 

around the world and to provide a unique forum for discussing the state-of-the-art of 

leishmaniasis research, including the perspectives related to the control and prevention. 

Besides this it allows participants to share their most recent findings and to meet and interact 

with some of the world’s leading experts. 

The first World Congress on Leishmaniasis (WL1) was held in Istanbul, Turkey, in 1997 

and was a great success. WL2 was held in Crete, Greece, in 2001, WL3 took place in Sicily, 

Italy in 2005 and WL4 took place in 2009 in Lucknow, India. The meeting’s success and 

popularity continued to increase as did the number of participants. However, they all took place 

in the Old World which made it difficult for younger American leishmaniacs to attend.   

Now, after three meetings in Europe and one in Asia WorldLeish is finally taking place in 

an American country. Brazil represents one of most important leishmaniasis endemic areas, 

with the occurrence of many varieties of parasites which cause different clinical forms, including 

cutaneous, mucocutaneous and visceral leishmaniasis. Brazil has one of the world’s biggest 

critical masses of scientists and public health authorities working on leishmaniasis. This is due 

to the ever increasing importance of the disease and the levels of funding from different federal 

and state governmental bodies.  



 

 WL5 has broken all previous records.  A total of 1,426 abstracts have been received 

which exceeded by far the number that was expected. Although a pleasant surprise, this 

created certain logistical problems. The challenge was how to accommodate so many high 

quality contributions as oral presentations since the number of sessions was limited. So, some 

had to be changed to posters. To help in analyzing these abstracts the Organizing Committee 

counted on both the International Scientific Committee and the Brazilian Scientific Committee, 

composed of 52 Brazilian leishmaniacs.  

The final timetable has 5 simultaneous daily sessions with 1 satellite symposium, which 

to date is the most extensive WL program ever. Our actual Program introduces, besides 43 oral 

sessions and 14 Satellite Symposia, 22 special sessions designated as Hot Spots. The 

subjects for the Hot Spots are those that need greater focus or are considered to be 

controversial according to a survey performed on Leish-L. Abstracts in these specific areas 

were selected for presentation in the relevant Hot Spot. A total of 962 posters are presented in 

3 evening sessions and specially selected posters will be located in 6 different areas, that are 

being called “Thinking Boxes”, to serve as discussion canters. 

The number of participants has broken all records. Approximately 1,200 individuals from 

all walks of science and public health will be attending. We are grateful to the enthusiasm of all 

who have guaranteed WL5´s success, especially the younger ones from Latin America for 

whom this is possibly a once in a lifetime opportunity to attend a WL meeting. 

We want to acknowledge our deepest gratitude to the organizations that have 

generously supported WL5 financially: Health Surveillance Secretary/Ministry of Health/Brazil, 

Oswaldo Cruz Foundation, Bill & Melinda Gates Foundation, Belgian Development 

Cooperation, NIH, PAHO/WHO, CNPq, CAPES, DECIT, FACEPE, and the Sponsorship of 

BAYER, SANOFI, ZOETIS/PFIZER, HERTAPE CALIER, PALADIN, BIOMANGUINHOS and 

MSD. Without their funding WL5 would probably not have taken place.  

Due to committee’s dedication together with the generosity of funding agencies WL5 

has been able to award registration waivers that include help with accommodation to 37 

applicants selected from 15 countries were funds are scarce and where the disease is a 

significant public health issue. 

We have put together a scientific program that has something for everybody and 

hopefully will open new horizons for both young and old leishmaniacs.  We also wish that all of 

you enjoy the tranquility of Porto de Galinhas’s warm and clear waters, together with its 

excellent variety of local and international cuisine. These settings will create the perfect 

atmosphere for making new friends and reuniting with old ones. Have a wonderful time! 

 

The Organizing Committee 
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- CELLULAR AND MOLECULAR BIOLOGY 
[117]  
O 001 - MUTATIONAL ANALYSIS OF AN ESSENTIAL PROTEIN: LEISHMANIA 
DONOVANI HSP90 
HOMBACH, A.L.1; CLOS, J.1; WIESE, M.2 
1.BERNHARD-NOCHT INSTITUT FOR TROPICAL MEDICINE, HAMBURG, GERMANY; 2.2STRATHCLYDE INSTITUTE OF 
PHARMACY AND BIOMEDICAL SCIENCES, GLASGOW, UNITED KINGDOM. 
Keyword:leishmania donovani; hsp90; phosphorylation 
 

Abstract:  

Antje Hombach1, Martin Wiese2 and Joachim Clos1 

1Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany and 2Strathclyde Institute 
of Pharmacy and Biomedical Sciences (SIPBS),University of Strathclyde, Glasgow, UK 

There is compelling evidence that the L. donovani heat shock protein 90 (LdHsp90) plays a 
crucial role in life cycle control and that it is essential for the parasite's viability [1]. Hsp90 is 
also the target for stage-specific phosphorylation [2]. So far, the essential nature of Hsp90 and 
the large gene copy number in Leishmania have precluded mutational analysis of this important 
protein. 

However, pharmacological inhibition of Hsp90 has been feasible using specific inhibitors such 
as geldanamycin and radicicol (RAD). Interestingly, the Hsp90 from the RAD-producing fungus 
Humicola fuscoatra has a low binding affinity for RAD, caused by a single leucine to isoleucine 
exchange in the highly conserved ATP binding pocket [3]. Indeed, we can show that a 
LdHsp90-L33I (Hsp90rr) transgene also mediates pronounced resistance against RAD in vitro 
whilst overexpression of wild type Hsp90 has no such effect [4]. This creates a system in which 
growth and/or infectivity of parasites under RAD inhibition depends on the functionality of 
Hsp90rr transgenes, whilst endogenously coded protein is inactivated. Employing this strategy, 
we find that a C-terminal putative binding motif (MEQVD) for the co-chaperone Sti-1 is critical 
for Hsp90 function, and for proliferation of the both life cycle stages. [4] 

We also used this system to investigate the role of LdHsp90 phosphorylation in both life cycle 
stages of L. donovani. By introducing mutations into putative phosphorylation sites in 
LdHsp90rr we aim to assess the impact of Hsp90 phosphorylation on either promastigote or 
amastigote stage and thus establish a link between the signal transduction pathways and the 
Leishmania chaperone system. To date, seven putative phosphorylation sites have been 
analysed. Three phosphorylation sites in LdHsp90 appear as important for promastigote growth 
in vitro whilst three other sites contribute to intracellular proliferation of amastigotes in bone-
marrow-derived macrophages. We aim to analyse the impacts of other putative phosphorylation 
sites in both life cycle stages and to identify the responsible protein kinases. 

1. Wiesgigl, M. and J. Clos, Heat Shock Protein 90 Homeostasis Controls Stage Differentiation 
in Leishmania donovani. Mol Biol Cell, 2001. 12(11): p. 3307-16. 

2. Morales, M., et al., Phosphoproteome dynamics reveals heat shock protein complexes specific 
to the Leishmania infectious stage Proc Natl Acad Sci U S A, 2010. 107(18): p. 8381-8386. 

3. Prodromou, C., et al., Structural basis of the radicicol resistance displayed by a fungal hsp90. 
ACS Chem Biol, 2009. 4(4): p. 289-97. 

4. Hombach, A., et al., The Hsp90-Sti1 interaction is critical for Leishmania donovani 
proliferation in both life cycle stages. Cellular microbiology, 2012. 



 

 
 - CELLULAR AND MOLECULAR BIOLOGY 
[206]  
O 002 - FUNCTIONAL ANALYSIS OF EPISOMES IN LEISHMANIA DONOVANI 
MANNAERT, A.1; DUMETZ, F.1; IMAMURA, H.1; VANAERSCHOT, M.1; BERRIMAN, M.2; 
SUNDAR, S.3; KHANAL, B.4; RIJAL, S.4; DUJARDIN, J.1 
1.INSTITUTE OF TROPICAL MEDICINE, ANTWERPEN, BELGIUM; 2.WELLCOME TRUST SANGER INSTITUTE, HINXTON, 
UNITED KINGDOM; 3.BARANAS HINDU UNIVERSITY, VARANASI, INDIA; 4.B.P. KOIRALA INSTITUTE OF HEALTH 
SCIENCES, DHARAN, NEPAL. 
Keyword:episome; transfection; map kinase 1 
 

Abstract:  

Amplification of whole chromosomes or genes to increase gene dosage in the absence of 
transcriptional control is well established in Leishmania. An increase in gene copy number can 
be accomplished by tandem duplications, or by the formation of extra-chromosomal episomes 
through homologous recombination between repeats. Two circular episomes have been 
identified in a population of 17 drug resistant and sensitive clinical strains of Leishmania 
donovani from the Indian subcontinent by whole genome sequence analysis. One episome is the 
H-locus, which contains the resistance-associated genes MRPA, an ABC thiol transporter, and 
the terbinafine resistance locus, and is already known to appear in experimental conditions such 
as induction of drug resistance. The other episome is recently described and carries a mitogen-
activated protein kinase homolog (MAPK1) and a secreted acid phosphatase gene (SAcP), both 
regulatory proteins that are part of signaling pathways triggered by environmental changes. In 
an extended dataset with >100 clinical L. donovani lines, both episomes were found in 94% of 
the lines and their copy number is linked with antimonial (SSG) treatment failure in the 
corresponding visceral leishmaniasis patients. The episomes are stable during promastigote 
growth stages, but amastigotes appear to have higher copy numbers. MAPK1 plays an important 
role in processes such as proliferation, differentiation, stress response and apoptosis, and appears 
to be essential for amastigote survival and proliferation in the mammalian host. Moreover, 
higher expression levels of this gene in SSG-resistant laboratory strains of L. donovani suggest 
that it is also involved in drug resistance. To determine the significance of the episomal 
amplification of MAPK1 and the other genes, a functional analysis is done by overexpression of 
the episomes and the separate genes. A Nepalese strain in which both episomes are naturally 
absent is transfected with the MAPK1- and MRPA-episome and with the episome genes. The 
effect of the transfections on the parasites’ fitness is assessed by determination of phenotypic 
traits such as metacyclogenesis rate, infectivity and stress tolerance. In addition, a kinase assay 
is performed to determine whether any of the episomally amplified genes is a target of MAPK1. 

 
 - CELLULAR AND MOLECULAR BIOLOGY 
[234]  
O 003 - THE FAMILY OF LEISHMANIA MEXICANA A600 PROTEINS PLAY AN 
ESSENTIAL ROLE IN ANAEROBIC ENERGY METABOLISM OF AMASTIGOTE CELLS. 
MARR, A.K.; ABRAHAM, T.; COHEN, S.; LOUTET, M.; MCMASTER, R.W. 
UNIVERSITY OF BRITISH COLUMBIA, VANCOUVER, CANADA. 
Keyword:mitochondria; anaerobic respiration; fumarate reductase 
 

Abstract:  

Differentiation of Leishmania species from the promastigote- to the amastigote stage involves 
significant morphological and biochemical changes in the parasite. However, most genes of the 
leishmania genome are constitutively expressed in both life stages. The underlying molecular 
mechanisms that are responsible for these morphological and biochemical changes are mediated 
by differential gene expression and thus are likely mediated at the functional protein level. An 
exception is the Leishmania specific A600-gene family (genes designated as A600.1, A600.2, 



 

A600.3 and A600.4) of as yet unknown function. These genes are up-regulated in the amastigote 
stage, and are essential for parasite replication in host macrophage cells. In this study, we set out 
to characterize further the function of the A600 proteins. Given their stage-specific expression 
and potential role in virulence, an A600-deficient mutant may have a potential role as a vaccine 
candidate for leishmaniasis. 

To determine the subcellular localization of the A600 proteins, we generated two fusion 
constructs, A600.1-GFP and A600.4-RFP, and following transfection these fusion proteins were 
expressed in L. mexicana wild type cells. Using epifluorescence-, confocal- and electron 
microscopy, we demonstrate that both proteins are localized in the inner mitochondrial 
membrane of L. mexicana promastigotes. To test whether these proteins play a role in cell 
respiration, we quantitated the ATP concentration and the redox potential in promastigote and 
amastigote cells of a wild type L. mexicana strain and an A600 deletion mutant, respectively. 
We show that promastigotes of wild type and mutant cells have similar ATP concentration and 
similar redox potential. However, ATP concentration in A600 deletion amastigotes is 
significantly lower and redox potential impaired compared to wild type amastigotes. 
Furthermore, the redox poteintial in wild type amastigote but not A600 deletion amastigotes can 
be significantly reduced using LicochalconeA, a fumarate reductase specific inhibitor. In 
summary, our results suggest a role of A600 proteins in the anaerobic respiratory chain of 
amastigotes potentially by contributing to the fumarate reductase activity. 

  

 
 - CELLULAR AND MOLECULAR BIOLOGY 
[235]  
O 004 - REGULATION OF LEISHMANIA AQUAGLYCEROPORIN AQP1 
MUKHOPADHYAY, R.1; MANDAL, G.1; SHARMA, M.1; TAMAS, M.J.2; WIESE, M.3; 
BHATTACHARJEE, H.1 
1.FLORIDA INTERNATIONAL UNIVERSITY, MIAMI, UNITED STATES; 2.UNIVERSITY OF GOTHENBURG, GOTHENBURG, 
SWEDEN; 3.UNIVERSITY OF STRATHCLYDE, GLASGOW, UNITED KINGDOM. 
Keyword:mapk; aquaglyceroporin; utr 
 

Abstract:  

The Leishmania aquaglyceroporin, AQP1 is responsible for important physiological functions 
such as volume regulation and osmotaxis as well as drug (trivalent antimony, SbIII) sensitivity. 
However, the mechanism of regulation is largely unknown. Since LmMAPK2 complemented 
the function of yeast p38 MAPK (Hog1p) which negatively regulated yeast aquaglyceroporin 
and MAPK2 mRNA was upregulated under all stresses in Leishmania, a close interplay of 
AQP1 and MAPK2 was hypothesized. Co-overexpression of MAPK2 and AQP1 led to SbIII 
hypersensitivity as compared to only AQP1 or MAPK2 overexpressing parasites. Only 
LmMAPK2 overexpressing cells were also hypersensitive to SbIII compared to vector control 
whereas ΔMAPK2 promastigotes became resistant. Thr197, a putative phosphorylation site of 
LmAQP1 when changed to alanine abrogated this phenotype suggesting that a phosphorylation 
event was responsible. Expression studies revealed that phosphorylation of LmAQP1 by 
MAPK2 at T197 stabilized the protein. The AQP1 U-rich 3’UTR contains several ARE (AU 
rich sequences) and CURE (CU rich sequences) motifs that regulate mRNA stability in higher 
eukaryotes. The stability studies revealed that AQP1 mRNA is somewhat unstable. Taken 
together, these data suggest that MAPK2 functions as a positive regulator of LmAQP1 at the 
post-translational level. The mechanisms of this regulation and the role of different controlling 
elements in the 3’ UTR along with the trans-acting factors will be discussed. 
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[383]  
O 005 - LEISHMANIA CO-OPT THE HOST CELL’S COPII PROTEIN EXPORT 
MACHINERY TO EXPORT LEISHMANIA DERIVED PROTEINS FROM THE 
LEISHMANIA PARASITOPHOROUS VACUOLE INTO THE HOST CELL CYTOSOL. 
KIMA, P.E. 
UNIVERSITY OF FLORIDA, GAINESVILLE, UNITED STATES. 
Keyword:parasitophorous vacuole; copii vesicles; export 
 

Abstract:  

Once inside mammalian cells, Leishmania can modulate host cell responses to various stimuli. 
However, it is not known how Leishmania proteins are exported from the membrane bound 
compartment called Leishmania parasitophorous vacuoles (LPVs) in which they reside within 
infected cells. Studies of other intra-vacuolar pathogens have shown that molecules synthesized 
within those pathogens are exported through intricate export machineries across the vacuolar 
membrane to the cell cytosol where they exercise their effects on the infected cell. There is now 
evidence that LPVs interact continuously with the early secretory pathway (ESP) of the host 
cell, which result in the display of ESP molecules in LPVs. These ESP molecules include Sar1a, 
sec23, and sec24, which are molecular components of COPII vesicles. We investigated the 
likelihood that host cell COPII molecules on LPVs can form COPII vesicles that bud off LPVs 
loaded with Leishmania derived molecules. Presently, only a handful of Leishmania molecules 
have been shown to be exported out of LPVs into the host cell cytosol; however, the 
mechanism(s) by which those and other Leishmania parasite molecules are exported from LPVs 
is not known. We provide evidence here that the intracellular variant of Tryparedoxin 
peroxidase is indeed exported from LPVs in COPII vesicles. Expression of a dominant negative 
sar1a molecule that blocks the formation of COPII vesicles also blocks the export of 
Tryparedoxin peroxidase into the infected cell cytosol. These studies show for the first time that 
Leishmania co-opt a host cell protein export machinery for the export of their proteins from the 
LPV into the host cell cytosol where they can target host cell processes.     

 
 - CELLULAR AND MOLECULAR BIOLOGY 
[594]  
O 006 - A SMALL HEAT SHOCK PROTEIN IS ESSENTIAL FOR LEISHMANIA 
SURVIVAL AT THE TEMPERATURES OF THE MAMMALIAN HOST 
HOMBACH, A.; OMMEN, G.; CLOS, J. 
BERNHARD NOCHT INSTITUTE FOR TROPICAL MEDICINE, HAMBURG, GERMANY. 
Keyword:small hsp; temperature tolerance; geldanamycin 
 

Abstract:  

Since the 1980s there was speculation that expression of heat shock proteins (Hsps) at elevated 
temperatures was responsible for an induced temperature tolerance required for the survival of 
Leishmania amastigotes in the mammalian host [1]. However, the constitutive abundance of the 
major heat shock proteins, Hsp70 and Hsp90 [2], and the moderate impact of Hsp100 on 
thermotolerance [3] did not support this concept. 

In plants and extremophiles, thermotolerance is largely mediated by small Hsps of the Hsp20 
family [4]. Related to these are the co-chaperones of the P23 family. Both families, in turn, 
share a highly conserved signature domain with the eye lens α-crystallins of higher eukaryotes. 
We have identified two members of the α-crystallin superfamily of proteins in the L. infantum 
genome database and we used gene replacement analysis to determine their role and impact in 
L. donovani. 



 

As promastigotes, P23 replacement mutants are viable with minor growth deficiencies. Similar 
to its yeast ortholog, P23 replacement causes increased sensitivity towards the Hsp90 inhibitor 
geldanamycin. Infectivity in bone marrow-derived macrophages is reduced by half for the P23-/- 
mutants, a defect that can be eliminated by episomal P23 gene copies. P23-/- mutants show a 
wild type-like growth at elevated temperatures (37°). 

Hsp20, by contrast, shows a noticeable growth inhibition at 25°C and is indispensable for L. 
donovani promastigote survival at temperatures exceeding 34°C. Consequently, the loss of 
Hsp20 also abolishes L. donovani survival within ex-vivo macrophages. Again, expression of 
episomal transgene restores high temperature viability and infectivity to the Hsp20-/- mutants. 
Lack of Hsp20 does not affect geldanmycin sensitivity, arguing against a role as co-chaperone in 
Hsp90 foldosome complexes. 

Currently, we aim at establishing the expression kinetics for both P23 and Hsp20, as well as 
their subcellular localisation in both life cycle stages. We also plan to follow up on preliminary 
data that indicate a presence of Hsp20 and P23 in L. donovani exosomes and report on the 
results. 

1. Hunter, K.W., C.L. Cook, and E.G. Hayunga, Leishmanial differentiation in vitro: induction 
of heat shock proteins. Biochem Biophys Res Commun, 1984. 125(2): p. 755-60. 

2. Brandau, S., A. Dresel, and J. Clos, High constitutive levels of heat-shock proteins in human-
pathogenic parasites of the genus Leishmania. Biochem J, 1995. 310(Pt 1): p. 225-32. 

3. Hubel, A., et al., Leishmania major Hsp100 is required chiefly in the mammalian stage of the 
parasite. Mol Cell Biol, 1997. 17(10): p. 5987-95. 

4. Haslbeck, M., et al., Some like it hot: the structure and function of small heat-shock proteins. 
Nature structural & molecular biology, 2005. 12(10): p. 842-6. 

  

 
 
 - GENETICS, EVOLUTION AND TAXONOMY 
[870]  
O 007 - THE TAXONOMIC STATUS OF THE SHANNONI COMPLEX IN BRAZIL 
(DIPTERA, PSYCHODIDAE, PHLEBOTOMINAE) 
SÁBIO, P.B.; DE ANDRADE, A.J.; GALATI, E.A.B. 
DEPARTAMENTO DE EPIDEMIOLOGIA, FACULDADE DE SAÚDE PÚBLICA, UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, SP, 
BRAZIL. 
Keyword:phlebotominae; shannoni complex; psathyromyia 
 

Abstract:  

The Shannoni complex of the genus Psathyromyia (Diptera, Psychodidae) is constituted by 
several species with great morphological and morphometric similarities which have led to 
erroneous identifications of the taxa. This complex has been implicated as vector of Leishmania 
spp. and trypanosomatids. The study sought to assess the status of the species of this complex, 
by means of their morphological and morphometric characters; associated with the complex. 
The specimens mounted on slides were analyzed morphologically, the initial identification given 
on the label of each slide being ignored. Later they were separated into groups of the same 
species and then measurements were taken to test the similarity or difference of or between the 
groups, using ANOVA. The results showed that Pa. bigeniculata and Pa. limai are valid 
species, however, the male of Pa. limai had erroneously been associated with the female 



 

holotype, the male being in fact that of Pa. bigeniculata, which presents wide distribution in 
Brazil and has hitherto been identified as Pa. shannoni. The male corresponding to Pa. limai is 
in fact described as that of Pa. pestanai, the female of these species being morphologically 
identical. A taxon which occurs in the upper Ribeira Valley is a species unknown to the science. 
The results confirm the validity of Pa. pifanoi, but show that Pa. cuzquena is a junior synonym 
of this. The taxon which has been being erroneously identified, in some of the states of the 
Brazilian federation, as Pa. abonnenci, is morphologically closer to Pa. microcephalla, which 
seems to be a valid species, though it is actually classified as a junior synonym of Pa. shannoni. 
As a matter of fact, Pa. abonnenci is a valid species distinct from the taxon similar to Pa. 
microcephalla. The complex Shannoni consists of seven valid species and three synonyms: Pa. 
shannoni, Pa. limai (=  Pa. pestanai), Pa. bigeniculata (= Pa. limai, macho), Pa. microcephalla, 
Pa. pifanoi (= Pa. cuzquena), Pa. abonnenci and Psathyromyia sp. nov. Further study on Pa. 
microcephalla and its true distribution is called for. The correct identification of these taxa will 
enable understanding the actual epidemiological role of the species of this complex as vectors of 
Leishmania spp. 

Financial support: CAPES; FAPESP. 

 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[1341]  
O 008 - ENVIRONMENTAL FACTORS ASSOCIATED WITH CUTANEOUS 
LEISHMANIASIS IN AN ANDEAN FOCUS IN COLOMBIA 
OCAMPO, C.B.1; VALDERRAMA, C.H.2; FERRO, M.C.3; PEREZ, M.1; MUNSTERMANN, L.4; 
QUINNELL, R.5; ALEXANDER, N.1 
1.CIDEIM, CALI, COLOMBIA; 2.UNIVERSIDAD ICESI, CALI, COLOMBIA; 3.INSTITUTO NACIONAL DE SALUD, BOGOTA, 
COLOMBIA; 4.YALE UNIVERSITY, NEW HAVEN, UNITED STATES; 5.LEEDS UNIVERSITY, LONDON, UNITED KINGDOM. 
Keyword:leishmaniasis ; lutzomyia; ecology 
 

Abstract:  

Environmental and ecological risk factors for cutaneous leishmaniasis (CL) were investigated at 
local and landscape scales during one of the largest outbreaks recorded in Colombia, with a peak 
incidence of 6202 per 100,000 inhabitants in 2004. The high proportions of infected children 
(36.5% of 2,835 cases) and women (35.5% of 1,811 adults) suggested domestic transmission. 
Landscape scale analysis was carried out using remote-sensed data in all the affected townships. 
In a spatial model, predictor variables included land use, elevation, and climatic variables such 
as mean temperature and precipitation. Local analysis examined peridomestic habitats, 
comparing a township with high prevalence of CL (74% of 172 inhabitants) and a township with 
low prevalence (1.3% of 354). Habitat composition was evaluated in a 100m radius around the 
house and sand fly abundance quantified using CDC traps. Landscape analysis showed that 
incidence of cutaneous leishmaniasis was independently associated with higher coverage with 
forest or shrubs (2.6% greater for each additional percent coverage, 95% CI 0.5-4.9%), and 
lower population density (22% lower for each additional 100 people per square kilometer, 95% 
CI 7-41%). This corresponds with the findings at “local scale” were the high transmission 
township had higher coverage of forest (23 versus 8.4%) and shade coffee (30.7 versus 11%), 
and less coffee monoculture (16.8 versus 26.2%) and pasture (6.3 versus 12.3%), compared to 
the low transmission township. Studies at both the local and landscape scales demonstrated that 
altitude (>1300m) and land use (forest coverage) are risk factors for infection during this 
epidemic. At the local scale there was a significant negative correlation between the abundance 
of the vector Lutzomyia longiflocosa inside and around the house and the distance of the house 
to dense vegetation, suggesting that such habitats are important for daytime resting and/or 
breeding sites. The results from these studies endorse the use of remote-sensed variables such as 
altitude and land use as proxy measures of vector abundance, to identify areas at high risk of 
Leishmania transmission. 



 

 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[1034]  
O 009 - PHLEBOTOMINE SAND FLY FAUNA IN AN AREA OF VISCERAL 
LEISHMANIASIS ENDEMICITY WHERE LUTZOMYIA LONGIPALPIS IS ABSENT 
DANTAS PEREIRA, P.D.1; DA SILVA, F.J.1; BRANDÃO-FILHO, S.P.1; DANTAS-TORRES, F.2 
1.DEPARTMENT OF IMMUNOLOGY, AGGEU MAGALHÃES RESEARCH CENTER, OSWALDO CRUZ FOUNDATION, RECIFE, PE, 
BRAZIL; 2.FACOLTÀ DI MEDICINA VETERINARIA, UNIVERSITÀ DEGLI STUDI DI BARI, VALENZANO, ITALY. 
Keyword:fauna; phlebotomine; visceral leishmaniasis 
 

Abstract:  

Visceral leishmaniasis is a parasitic disease caused by Leishmania infantum, which is primarily 
transmitted by phlebotomine sand flies of the genus Lutzomyia in the New World. The Brazilian 
phlebotomine sand fly fauna is composed of over 230 species. The primary vector of L. 
infantum in Brazil is Lutzomyia longipalpis. However, cases of visceral leishmaniasis have 
sporadically been reported in areas where the primary vector has never been found. The aim of 
this study was to provide assess the phlebotomine sand fly fauna in Vicência (Atlantic rainforest 
region of Pernambuco, north-eastern Brazil), an endemic area of visceral leishmaniasis 
endemicity where L. longipalpis is thought to be absent. From August to December 2004 and 
from February to November 2005, phlebotomine sand flies were monthly collected, during three 
consecutive nights, using CDC light traps and a Shannon trap. Each night, a total of 10 traps 
were placed inside houses, near animal shelters and remnants of Atlantic rainforest. They were 
placed about 1 m above the ground and operated from 5:00 pm to 6:00 am. Phlebotomine sand 
flies were kept in vials containing 70% ethanol until mounting and identification. A total of 
37,419 phlebotomine sand flies belonging to 21 species and two genera were collected. 
Lutzomyia whitmani (n=29,817) was the most abundant species, followed by Lutzomyia 
migonei (n=3,493), which together represented 89% of the collections. Males (n=27,349) 
predominated over females (n=10,070), with a overall sex ratio (male:female) of 2.7:1. Three 
remarkable peaks were observed during the study period. In October 2004, there was a peak 
determined by an increase in number of L. whitmani and L. complexa specimens collected. 
There was an increase in the number of L. complexa, L. evandroi, L. migonei and L. whitmani 
specimens collected in April 2005. Furthermore, the L. evandroi population increased in May 
2005. In conclusion, this study confirmed the absence of L. longipalpis and adds weight to the 
hypothesis on the participation of L. migonei in the transmission of L. infantum in this area of 
north-eastern Brazil. 
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Abstract:  

The epidemiology of visceral leishmaniasis is strongly influenced by host-associated factors, 
and by the presence and abundance of competent phlebotomine sand fly vectors. Nonetheless, 
data on factors driving phlebotomine sand fly ecology are still meagre, even in endemic areas. 
This lack of knowledge might hamper the implementation of control measures in risk areas. The 
present study was conducted in Basilicata, southern Italy, where visceral leishmaniasis is 
endemic. Our objectives were to assess the species composition and relative abundance of 
phlebotomine sand flies in six different habitats: a stone wall near a woodhouse (CS1); a tree 



 

near a volcanic rock (CS2); a tree in a meadow habitat (CS3); a sheep stable (CS4); a chicken 
coop (CS5); and the garage of a house (CS6). In total, six species were identified (i.e., 
      Phlebotomus perfiliewi, Phlebotomus perniciosus,       Phlebotomus neglectus, Phlebotomus 
papatasi, Phlebotomus mascitti, and Sergentomyia minuta), corresponding to 75% of the total 
number of phlebotomine sand fly species found in Italy. Phlebotomus perfiliewi was the 
dominant species, representing 87.49% of the collections, followed by P. perniciosus (9.92%). 
Phlebotomus mascitti was an uncommon species, with only one specimen collected. The 
greatest species richness and abundances were found in CS6 (4 species, 9,066 specimens), CS5 
(5 species, 2,228 specimens) and CS4 (5 species, 1,375 specimens). The lowest number of 
phlebotomine sand fly specimens collected was recorded in CS2, which was located in a high 
altitude area. On the other hand, highest abundances and greatest species richness were recorded 
in sites near or in human houses and they were always associated with the presence of domestic 
animals, such as sheep, goats, chickens, dogs and cats. Our findings confirm a high level of 
species richness in southern Italy and indicate that the phlebotomine sand fly vectors are highly 
adapted to human dwellings. Furthermore, data here presented indicate that the presence of 
domestic animals might be a risk factor for the establishment of vector species (e.g., P. 
perfiliewi) nearby or in human houses. 
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Abstract:  

The main vector of visceral leishmaniasis in Latin America is Lutzomyia longipalpis, which has 
been considered to be a complex of species with wide distribution throughout the continent. It 
exhibits adaptation to different habitats, and several studies suggest that climate variations may 
affect the vector’s biology, and the increase in the spatial distribution, including the 
urbanization. This leads to the appearance of new foci and the emergence of the disease. The 
objective of this research was to conduct entomological surveillance in the area of influence of 
the Hydroelectric Plant Miel I, in the Caldas province in Colombia. 

In 1996 entomological surveillance in the municipalities of La Dorada, Marquetalia, Samana 
and Norcasia, located at the Magdalena river valley, was performed in a transect of 
approximately 400 km at an altitude range of approx. 200 to 1800 masl, sticky traps were used 
for the capture of sandflies. In this transect, Lu longipalpis samples were found in La Dorada at 
350 masl. The sandflies were identified using the taxonomical key of Young and Duncan 
(1994). 

Ten years later, the study was repeated in the same transect, in this opportunity Lu longipalpis 
was found again at an altitude of 392 masl, and for the first time in Marquetalia at 1387 masl, 
which is the maximum altitude ever reported for this species in the country. We suggest that the 
increase in the geographical and altitudinal distribution could be related to environmental factors 
such as the rise in temperature due to global climate change which promotes the establishment 
of Lu. Longipalpis in new environments, generating new epidemiological risk for new visceral 
leishmaniasis foci in the country. 



 

  

 
 - CONTROL PROGRAMS 
[1074]  
O 012 - STUDY OF THE INFLUENCE OF ENVIRONMENTAL AND LIVING CONDITIONS 
ON THE POPULATION DENSITY OF SAND FLY P.ARGENTIPES AT THE HOUSEHOLD 
LEVEL IN INDIAN VILLAGES 
MALAVIYA, P.1; HASKER, E.2; SINGH, R.P.1; GEERTRUYDEN, J.V.3; BOELAERT, M.2; 
SUNDAR, S.1 
1.BANARAS HINDU UNIVERSITY, VARANASI, INDIA; 2.INSTITUTE OF TROPICAL MEDICINE, ANTWERP, BELGIUM; 
3.ANTWERP UNIVERSITY, ANTWERP, BELGIUM. 
Keyword: p.argentipes, sand fly; kala-azar, visceral leishmaniasis; housing condition, 
vector control 
 

Abstract:  

Introduction: Visceral leishmaniasis or kala-azar is a vector borne chronic infectious disease 
transmitted by female Phlebotomine argentipes sand flies. Vector control using Indoor Residual 
Spraying of houses and cattle sheds in the VL affected areas is one of the strategies to combat 
this disease. We conducted an entomological survey in Muzaffarpur district in Bihar state of 
India to investigate the role of housing structure, inside and peripheral conditions and socio-
economic status on the abundance of P. argentipes. 

Method: CDC light traps were installed to capture sand flies in 500 households of 50 villages for 
6 nights, one night in each of the three seasons of summer, rainy and winter in two consecutive 
years. Insects thus collected were morphologically identified and pooled as per their species. 
Information regarding housing conditions i.e. main materials used in floor, walls and roof, 
dampness of floor, penetration of daylight, cross ventilation, presence of window, cooking 
stoves and keeping animals inside was collected using a specifically designed questionnaire. 
Data regarding immediate surroundings, recent case history and ownership of tangible assets 
were also collected for each of the households. 

Results: Overall 49126 sand flies could be collected of which 22430 (45.66%) were 
P.argentipes. Highest density was observed in rainy seasons while lowest in summer. We found 
statistically significant associations between P.argentipes density and type of floor, roof and 
walls. Significantly higher numbers of P.argentipes were found in the thatched houses as 
compared to brick houses. Cross ventilation, keeping animal inside the room during nights and 
household assets were also significantly associated with the P.argentipes density. Sun light 
penetration, kindling cocking stove inside the room, piles of animal dung, garbage collection 
and temporary water bodies in the immediate neighborhood of the households were not 
significant at all. Highest density of P.argentipes was observed in the houses of poorest while 
the richest had the lowest and this difference was significant. 

Conclusion: Improving housing conditions and living standard helps reducing the P.argentipes 
density in the households. Vector control program should focus more on the villages of poor 
housing facilities. 
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Abstract:  

Leishmaniasis to belong of the group of parasitic communicable zoonoses, caused by members 
of protozoa leishmania species (spp). The infected phlebotomine sand fly carry the parasites 
which cause the different forms of disease. Visceral leischmaniasis (VL) cases increase around 
the World, with approximately 500.000 cases per year. Retrospective review of records for 
documented cases of VL between the period 1992 to 2012 in Montenegro present 81 diagnostic 
cases (with four deaths cases). The children population participate with 35 cases, the adults with 
42 cases. Examinations based on epidemiological, clinical, chematological, patohystological and 
serological investigations. 

Infection can be sub-clinically or clinically manifested with acute, sub-acute and chronic course. 
Incubation in clinically manifested infections ranges from several weeks to several months. In 
our study the prevalence of general infective syndrome (high febricity, exhaustion) in all cases 
(100%), enlarged of spleen in 38 cases (%), and liver in 36 (%) cases, anemia in 39 (%) cases, 
pancytopenia in 22 (%) cases, increased activity of serum transaminases in 27 ( %) cases. The 
diagnosis was etiologically confirmed through test of agglutination serologically and analysis, 
bone marrow biopsy by direct microscopy of serial sections colored with the Giemsa s stain, 
Reticulin (Gordon and Sweet method), PAS method, and by immune-biochemical methods. In 
Montenegro (in humans and dogs), presented two types of leishmania: l. donovani and 
l.infantum. 

As to therapy treatment, the common treating with pentavalent antimony: glucantime was 
relatively satisfactory over long period of years. During 2008 the first case that did not respond 
to usual therapy treatment with glucantime was registered. 

Montenegro is an endemic area for VL. Natural condition and geographical position 
(Mediteranean area) allow of disease existance. Disbalance of Eco-system, increase of vector 
density and reservoirs of leishmania spp., to challenge the expansion of the primary endemic 
focus, and number of infected cases. Also include co-infections among different species of 
leishmania, as well as leishmania with other microorganisms from the group of vector borne 
diseases in common endemic areas. Hypothesis of long-term persistence of live leishmania after 
the infection, classifies them into a group of significant opportunistic agents.  
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Abstract:  
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Leishmaniasis is endemic in Southern France, where the single species Leishmania infantum is 
present. 

We present a retrospective study of the tegumentary cases reported during 12 years (1998-2009) 
at the French National Reference Centre for leishmaniasis FNRCL, with special reference to 
epidémiological, clinical and therapeutical aspects. 

Visceral leishmaniasis (VL) is the predominant clinical outcome (243 cases out of 280 reported 
autochthonous cases, 86.8 %), while the number of cutaneous cases (CL) is reduced (n=28, 10.0 
%), and mucosal (ML) exceptional (n=9, 3.2 %) 

CL and ML cases were from the main South of France foci : Pyrénées-Orientales, Cévennes, 
Provence, Alpes-Maritimes. 

Sporadic cases of CL were found in all foci, particularly in Cévennes and Alpes-Maritimes. 
Clinical polymorphism was high and cases probably underestimated. Treatment was diverse, 
including systemic and local treatment, with the various products available. 

ML cases were exceptionnal, with limited lesions, always treated by systemic way, either by 
meglumine antimoniate or liposomal amphotericin B.. 

Since 2006, a specific structure for therapeutic telephonic advice was established at the 
FNRCL.. 
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Abstract:  

INTRODUCTION: Of all persons infected with the parasites causing visceral leishmaniasis 
(VL) usually only 10-25% progress to clinical disease. We explored datasets from three 
different VL endemic study populations in India and Nepal to describe patterns of markers of 
Leishmania donovani infection and clinical VL. Our total study population was made up of 
32,564 individuals. 

METHODS: In each of the three study populations house to house surveys were conducted 
during which blood samples on filter paper were collected from all consenting individuals aged 
2 years and above on at least two occasions. All baseline samples were tested for anti-
leishmania serology by Direct Agglutination Test (DAT)  and rK39 ELISA, follow-up samples 
were tested with both assays in two studies and only with DAT in one study. Results from 
successive surveys were used to identify sero-convertors among those with negative serology at 



 

baseline. Data collected during the surveys included information on episodes of clinical VL 
among study participants. 

RESULTS: Initial DAT sero-prevalence ranged from 6.2 to 14.8%, rK39 seroprevalence ranged 
from 5.9 to 16.5%. DAT titers followed a bimodal distribution, rK39 titers were uni-modally 
distributed. Agreement between DAT and rK39 was limited with kappa values ranging from 
0.30 to 0.46. In all three populations the probability of being DAT positive increased with age. 
DAT sero-conversions were observed in 2.6 to 4.6% of initially sero-negatives; in all three study 
populations proportions of sero-convertors increased steadily with age. Clinical VL occurred 
mainly among children and young adults (median ages 13-19 years). Within a one year interval 
24 - 33% of initial DAT positives and 59% of initial rK39 positives had reverted back to sero-
negative; in the study with a 6-month interval between surveys 20% of DAT positives and 17% 
of rK39 positives had reconverted. 

DISCUSSION: Infection with L. donovani is assumed to be permanent but serological markers 
revert back to negative. Though clinical VL is more common at younger ages, we observed a 
steady increase with age in the frequency of sero-positivity and of sero-conversion. Individuals 
in endemic areas apparently experience repeated episodes of sero-positivity. This can be 
explained by a boosting effect upon repeated exposure to the parasite or by intermittent release 
of parasites in infected subjects from safe target cells. Either mechanism can lead to 
misclassification of infected subjects. 
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Abstract:  

The current outbreak of leishmaniasis in the southwest of Madrid (Fuenlabrada town) has 
reported more than 400 clinical cases since late 2009, representing a prevalence of leishmaniasis 
of 0,2% in Fuenlabrada town. Spain is one of the countries with the higher number of organ 
donation and transplantations over the world. In inhabitants of Fuenlabrada town, 34 SOT were 
performed during this period, and 4 of them developed visceral leishmaniasis (prevalence of 
12%). The high susceptibility of this immunodepressed population suggest the vigilance of  
more than 80 transplanted recipients living in Fuenlabrada town with an increased risk to get 
infected by Leishmania infantum. The aim of this study is to know the predisposition of 
transplanted individuals to suffer leishmaniasis in a high transmission area. Their close 
surveillance will also allow provide the prevalence of cryptic leishmaniasis in this population. 
Up to now, we have characterized the humoral and cellular immune response against 
Leishmania in 38 transplant recipients from Fuenlabrada town, without a previous reported 
episode of leishmaniasis. 9 of them had a patent total soluble Leishmania antigen (TSLA)- 
lymphoproliferative response (23.68%). Cytokine levels from the supernatants were compared 
to those from whole-blood cytokine release assay, proposed as a complementary exposure test. 
Culture in NNN medium and PCR were negative in blood of transplanted recipients. As a 
remarkable finding, one of the transplant individuals with a strong specific cellular immune 
response also presented anti-Leishmania antibodies, assessed by IFAT, rK39 dipstick and 



 

TSLA- IgG ELISA. The follow up of these transplant recipients, as a measure of control of this 
population at risk to suffer leishmaniasis due to their immunosuppressed status, will provide 
guidelines to handle how to proceed with these individuals in a high transmission area. 

Funded by World Health Organization – APW 2012/271093-0 
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Abstract:  

Backgound: Protein-energy malnutrition (PEM) and visceral leishmaniasis (VL) affect millions 
of people worldwide. It has been accepted that PEM is a risk factor for acquiring or VL. 
Moreover, VL may aggravate a preexisting PEM. Patients and Methods: A prospective, 
hospital-based study was conducted in the northeast of Brazil, from September 2005 to August 
2008. The nutritional status of 883 patients with VL was assessed. Weight and height were 
measured at the time of admission. When information about the amount of weight loss during 
the illness was available, the percentage of body weight lost was calculated. Nutritional 
assessment was performed by the statistical program Epi Info and other analysis were performed 
by Stata/SE. Results: Weight loss during the period of illness was reported in 639 (72.4%) 
patients, and 542 (61.3%) of them were able to quantify this loss. The average weight loss was 
8.9% of body mass. This loss was significantly more pronounced among patients with lethal 
outcome than in survivors (p <0.001). A positive correlation between the intensity of weight loss 
and patient age (r = 0.19, p <0.001) and duration of illness (r = 0.30, p <0.001) was found. The 
nutritional status according to all indices of classification was compromised. The weight-for-age 
was the most sensitive, and classified 29.1% of patients as malnourished. Children above 5 y.o 
and adolescents had greater impairment of expected height for age compared with infants (p 
<0.001). The weight-for-age index showed the best correlation with body mass index (BMI) in 
patients from two to five yo (r = 0.62, p <0.001) and in patients from five to 20 yo (r = 0.67, p 
<0.001). The prevalence of malnutrition as defined by BMI was homogeneous among patients 
of different ages (p = 0.95). The curves of all nutritional parameters were shifted to the left, and 
the weight for age index showed the greatest deviation (p <0.001). More than 50% of patients 
had a z-scores below zero and the extreme values were concentrated in the negative direction. 
Weight-for-age, weight-for-height and BMI correlated with disease duration. The duration of 
symptoms was longer among patients with lower percentile of weight for age (r = -0.12, p 
<0.01) and weight for height (r = -0.11, p = 0.001). There was also a positive correlation 
between disease duration of illness and BMI (r = 0.11, p = 0.005). There was an association 
between the reported recent weight loss and death (RR = 2.1, p = 0.02), but no relationship was 
observed between nutritional status, death, bleeding and bacterial infections. Conclusion: 
Malnutrition is present in most patients with LV. Nutritional deficit installed after the symptoms 
LV is associated with greater lethality of the disease, compared with patients who did not notice 
weight loss during illness. Malnutrition associated with LV seems to be a consequence of the 
process of consumptive disease rather than a risk factor for its acquisition. 
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Abstract:  

Introduction: Bangladesh is participating in the South Asia kala-azar elimination programme. 
Early diagnosis and complete case management is crucial to the programme. We aimed to 
describe the diagnosis and treatment experiences of kala-azar patients in a high incidence area. 
Methods: We did a cross-sectional survey between September 2011 and June 2012. We 
screened for kala-azar (diagnosed by a qualified health care provider with a positive diagnostic 
test) since January 2010 in 21 randomly sampled villages in Fulbaria and Gafargaon sub-
districts of Mymensingh, Bangladesh. We collected qualitative data, then on the basis of our 
qualitative findings developed a structured questionnaire for quantitative data collection. 
Results: We identified 102 kala-azar patients: 35 from Fulbaria and 67 from Gafargaon. In 
Fulbaria, 26 of 35 (74%) were diagnosed at the Médecins Sans Frontières kala-azar treatment 
facility. In Gafargaon, 37 (55%) and 24 (36%) were diagnosed by private qualified doctors and 
at the sub-district health complex, respectively. Initially, of the 102 patients, 40 (39%) went to 
untrained village doctors and 33 (32%) to drug sellers. The mean interval between fever-onset 
and diagnosis was 74 days; 95 and 63 days in Fulbaria and Gafargon, respectively (p<.05). 
Typhoid was considered in 43 (42%). Mean diagnostic delay was 85 and 66 days, respectively, 
among those with and without typhoid considered (p=.08). Kala-azar treatment was received by 
101 patients. In Fulbaria 26 (77%) of 34 patients received Liposomal Amphotericin B. In 
Gafargaon, of the 67 patients, 32 (47%) and 36 (53%) received sodium antimony gluoconate 
and Miltefosine, respectively. Of the 102 patients, 94, 91, 2 and 5 completed treatment, 
improved, died and relapsed, respectively. Before developing the disease, 32 (31%) knew about 
kala-azar symptoms, whereas only one ever attended meetings on or heard about kala-azar from 
television, radio, text books, newspapers or mosques. Fifty-six (55%) of the patient families had 
mobile phone and ≈ 80% of them used these for communication during the kala-azar episodes. 
Discussion: There is substantial delay in diagnosis of kala-azar in high incidence sub-districts of 
Bangladesh. Most commonly the first health system contact is with unqualified health care 
providers. Misdiagnosing kala-azar as typhoid needs to be investigated further. Improved 
community awareness campaigns might be able to direct persons at risk to more appropriate 
care.   
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Abstract:  

Post-Kala-azar Dermal Leishmaniasis (PKDL) is a neglected entity within visceral leishmaniasis 
(VL) and occurs in up to 60% of VL cases in Sudan and 10-15% of VL in India and Bangladesh. 
Without control of PKDL, VL elimination efforts may not be achievable as PKDL patients are 
believed to be a reservoir for transmission. There are many issues that need to be addressed such 



 

as the burden of disease, pathogenesis and adequate diagnosis. Treatment is particularly difficult 
as in Africa most cases heal spontaneously whereas in Asia this does not seem to be the case. 
Current drug regimens are expensive, toxic and of long duration.In recent WHO meetings the 
lack of tools, gaps in knowledge and the need for a research agenda for PKDL were emphasized. 
Early 2012 the Institute of One World Health/ PATH and the Drugs for Neglected initiative 
(DNDi) launched the PKDL Consortium; in the first meeting in Delhi (June 2012) 50 experts 
from all endemic areas attended. The following mission statement was adopted: “The PKDL 
consortium is committed to promote and facilitate activities that lead to better understanding of 
all aspects of PKDL that are needed for improved clinical management and to achieve control of 
PKDL and VL.” It was agreed that the Consortium would focus on Research, Training, 
Advocacy and Coordination & Communication. Four Working Groups were formed to identify 
research priorities in Epidemiology, Diagnosis, Treatment and Pathogenesis. Cross-cutting 
issues (between African and Asia) are given priority. In a follow-up meeting in January 2013 
research proposals will be developed in further detail.The PKDL Consortium had an excellent 
start and will continue to act as a forum to coordinate and to stimulate all PKDL related 
activities. 
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Abstract:  

A major gap in understanding the epidemiology of visceral leishmaniasis (VL), caused by 
Leishmania donovani in East Africa and the Indian subcontinent is due to dearth of information 
on the transmission cycles and the main reservoirs of the parasite. A noticeable feature in the 
clinical manifestation and the epidemiology of VL in these foci is the presence of post kala azar 
dermal leishmaniasis (PKDL) lesions that are known to contain L. donovani amastigotes. In 
addition to its debilitating effects, it is thought that PKDL results in increased rates of 
transmission of the parasites. A limited number of pioneering transmission experiments 
conducted in the Indian subcontinent demonstrated that blood-feeding of laboratory un-infected 
Phlebotomus argentipes on nodular forms of PKDL results in massive infections in this vector. 
No similar experiments were done with laboratory-reared sand flies in East Africa. However, 
earlier work, conducted in the mid 1900’s in Sudan provided evidence that PKDL cases are 
infectious for wild-caught P. orientalis sand flies. Obviously, the interpretation of the results of 
these experiments is compromised by two main problems; 1) No data were obtained to verify 
that the parasites were certainly picked up from the PKDL cases; and 2) The parasites were not 
identified and proven to be Leishmania donovani. Another gap in the knowledge of the role of 
PKDL in transmission of L. donovani is due to lack of repeated experiments that can allow 
estimation of rates of infection and infectiousness of sand flies when they feed on patients with 
different forms and stages of PKDL, as compared to clinical and sub-clinical kala azar cases. 
The current presentation attempts to provide a comprehensive review and evaluation of 
evidence, gaps in knowledge and major priorities for urgent research on the role of PKDL in 
transmission of L. donovani by sand flies. Future research on the role PKDL in transmission of 
L. donovani by sand flies will help not only in understanding the transmission dynamics of the 
parasites, but also in making epidemiologically-sound decisions on treatment and management 
of PKDL cases 
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Abstract:  

The burden of Post-Kala-azar Dermal Leishmaniasis (PKDL) is not adequately studied yet in 
Bangladesh. So far only two studies found that the point prevalence and incidence of PKDL 
respectively were about 6 per 10,000 people and 21 per 10000 person-years. The disease serves 
as an inter-epidemic reservoir for kala-azar outbreak. Thus PKDL is a serious threat for the 
success of the kala-azar elimination program of Bangladesh. Also the burden of relapses of 
Visceral Leishmaniasis after treatment with different treatment regimens is unknown. It has 
been assumed that the development of PKDL after successful treatment for kala-azar is related 
to the treatment regimen used. . Sodium stibogluconate (SSG) used for the treatment of kala-
azar results in an incidence rate of 10% for the development of PKDL.. However the incidence 
of PKDL after treatment of kala-azar with Miltefosine (MF) / Paromomycin IM Injection 
(PMIM) / multi-dose liposomal amphotericin B (AmBisome) / single dose liposomal 
amphotericin B (AmBisome) / combination of different drugs is unknown. Also relapses of VL 
after treatment with the above mentioned treatment regimens need systematic investigation. We 
have planned a study to investigate the incidence of PKDL and relapses of VL among kala-azar 
patients treated with different treatment regimens. The study will identify the treatment regimen 
(s) which leads to the least development of PKDL and relapses of VL after treatment for kala-
azar. This will help the National kala-azar elimination program to select the most appropriate 
treatment regimen for the country to reduce the PKDL burden as well as relapses of VL in the 
kala-azar endemic areas. 
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Abstract:  

Parasites of Leishmania donovani complex cause visceral leishmaniasis (VL), which is endemic 
in the state of Bihar, Eastern U.P. and parts of West Bengal in India. About 5 -10% cases cured 
of VL develop post kala-azar dermal leishmaniasis (PKDL). The need to recognize the varied 
presentations of PKDL and treat them as a part of VL control program has been emphasized 
since PKDL is a reservoir for the causative parasite. 

Conventional diagnostic methods based on parasite detection by stained smears, histopathology 
and culture have poor sensitivity (35-58%) and use invasive procedures. Serological tests like 
DAT, ELISA and rk-39 based tests are not conclusive for PKDL diagnosis because of 
persistence of anti-leishmanial antibodies after VL. Such limitations have been overcome with 
highly sensitive and specific molecular tests including PCR and nested PCR. We have 



 

developed a real-time PCR assay based on kinetoplastid DNA for a rapid and reliable diagnosis 
of PKDL. The assay is applicable for assessment of cure and to monitor the efficacy of new 
antileishmanial drugs. The assay revealed that the mean parasite burden was distinctly higher 
(P<0.0001) in nodular lesions (n=32, 33461 parasites/µg tissue DNA) compared to 
papular/macular lesions (n=30, 489 parasites/µg tissue DNA). Further, Q-PCR assay using 
minimally-invasive slit aspirate as the diagnostic specimen offered sensitivity and specificity 
comparable to that with tissue biopsy. 

Additionally, we applied Loop-mediated isothermal amplification (LAMP) technique for 
specific amplification of target DNA under isothermal condition, as a simplified method for 
parasite detection without the need of sophisticated instruments. The LAMP assay, using SYBR 
green for detection of amplification product, applied to PKDL samples (n=62) showed a high 
sensitivity (96.8%; 95% CI: 88.9-99.1%), and specificity (98.5%; 95% CI: 92.1-99.7%). The 
LAMP assay could be promoted as a diagnostic tool for simpler and sensitive diagnosis of 
PKDL in a cost effective manner. 

The work is for oral presentation at PKDL Round Table. 
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Abstract:  

Post-kala azar dermal leishmaniasis (PKDL) is a well-recognised complication of visceral 
leishmaniasis (VL), which occurs in an estimated 10–15% of patients in Bangladesh after an 
apparently successful cure of VL, and presents mainly as harmless, but often stigmatising, 
macular skin lesions in otherwise healthy people. The national VL programme of Bangladesh 
includes sodium stibogluconate as first-line treatment for PKDL. This regimen, consisting of 
120 injections over 6 months, requires extended periods of hospitalisation, and is costly, painful, 
potentially highly toxic, and therefore unfeasible for patients as well as health systems. 
Moreover, this regimen is not evidence-based. No successful treatments for PKDL have been 
identified in clinical trials, and PKDL has never been treated on a large scale. MSF’s VL 
programme in Fulbaria subdistrict in Bangladesh started in May 2010 and aims to control the 
disease by active case finding and provision of free treatment for both VL and PKDL with short-
course liposomal amphotericin B (AmBisome®) regimen. 

For PKDL, an alternative treatment regimen to that of the national VL programme was used in 
order to minimise side-effects and the impact on patients’ lives. Six intravenous doses were 
given of 5 mg/kg AmBisome divided over 3 weeks (total dose 30 mg/kg) on an ambulatory 
basis. An objective method for treatment response evaluation was introduced, including regular 
severity scoring of lesions and medical photographs at baseline and during 12 months follow-up. 

Most patients (96%) presented with hypopigmented macular lesions. Analysis of results after 12 
month follow up showed that of 786 patients , a complete or very significant reduction of 
macular lesions took place in 86.5%. A shift in response was generally noticed between 1 and 3 
months after treatment. 13.5% failed to show significant response after 12 months. Most failures 
responded well to a second course of AmBisome. 



 

Although these outcome results are promising, there are safety concerns, as 13% of patients 
developed hypokalaemia during treatment, and 6 cases of rhabdomyolysis were reported. 
Therefore, this 30mg/kg AmBisome regimen should not be given without potassium monitoring 
and supplementation. Further research on the effectiveness and safety of a lower dose 
AmBisome regimen is recommended, before short-course AmBisome regimens for PKDL can 
be adopted in the National Kala Azar Elimination Programme in Bangladesh. 
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Abstract:  

Post-Kala-azar dermal Leishmaniasis (PKDL) occurs in up to 60% of treated visceral 
leishmaniasis (VL) cases in Sudan and 10-15% in India and Bangladesh. Current diagnosis is 
mainly clinical based on the previous history of VL, the appearance of the rash and its 
distribution; the rash often starts in the face with further spread to other parts of the body. In 10-
15% there is no previous history of VL and the interval after VL varies; while in Sudan most 
patients present within 12 months, in India the interval may be many years. The clinical 
characteristics are used in staging the disease in which the density of the rash and its distribution 
over the body are taken into account. 

The clinical presentation differs: in Africa the rash is mainly maculopapular and nodular, while 
in Asia it is predominantly mixed and at times monomorphous. Difficulties in staging arise if the 
rash is mainly macular as here the rash does not follow the typical distribution and may mimic a 
number of conditions. 

The diagnosis is mainly clinical, in particular in remote areas; alternatives for clinical diagnosis 
or differential diagnosis are a skin slit smear or biopsy that can be examined by special stains or 
monoclonal antibodies. Serology is of limited use as the majority of patients have a history of 
previous VL. Importantly, these techniques may not be within reach in most endemic areas. 

It is important to be aware of the differential diagnoses; obviously these may differ according to 
the predominant clinical presentation with regard to morphology and distribution. In addition, in 
each endemic area different differential diagnoses should be considered as some conditions are 
specific for a certain endemic area and the frequency with which they occur may also differ. 
Leprosy, vitiligo, acne, sarcoidosis, secondary syphilis and fungal skin conditions are the most 
common conditions that need to be considered. 

A training module is being developed to train health workers in remote areas in making an 
appropriate clinical diagnosis. 

A clinical algorithm will be presented based on clinical parameters and the cardinal signs of the 
most important differential diagnoses for the main endemic areas in Africa and Asia. 
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Abstract:  

Leishmaniasis is endemic in many countries, including Iran. The great variety of 
epidemiological situations, the incomplete understanding of the Leishmania biology, and the 
increase in drug resistance render disease control more complicated. There are currently no 
vaccines available against Leishmania infections and vaccine development has proven to be a 
difficult and challenging task. We have previously shown that L. tarentolae, a lizard parasite 
non-pathogenic to humans, can be used as a live vaccine against leishmaniasis. Genomic 
analysis and expression profiles of well-characterized virulence factors such as GP63, CPB, 
LPG3, Amastin and A2 between pathogenic Leishmania species (e.g. L. major, L. infantum and 
L. braziliensis) and the non-pathogenic L. tarentolae revealed that only A2 was absent at the 
DNA level. Recently, we generated an improved L. tarentolae recombinant strain expressing 
selected immunogenic components of L. infantum, including the A2 and the cysteine proteinase 
A and B (CPA/CPB) genes as a tri-fusion for vaccination. In addition, we included together with 
CPA/CPB, the sandfly immunogenic peptide PpSP15 and evaluated immunogenicity and 
protective effectiveness of this novel vaccine regimen both in BALB/c and C57BL/6 mice.  By 
evaluating resistant and susceptible mice models for both cytokine levels (IFN-gamma and IL-4 
production to L. major lysate) and parasite burden at 3 and 10 weeks after challenge, the 
strongest observed protective effect was observed following immunization with a prime/boost 
regimen using PpSP15 DNA for priming and boosting with PpSP15 (DNA) together with live 
recombinant L. tarentolae stably expressing cysteine proteinases. In BALB/c mice, protection 
was correlated to the ratio of IFN-gamma/IL-4 and parasite burden reduction at 3 and 10 weeks 
post-challenge. The recombinant L. tarentolae strains generated in this study show promise for 
the development of an effective anti-Leishmania vaccine and provide an excellent foundation 
for further studies on live vaccines against leishmaniasis using more relevant experimental 
model systems such as dogs prior to the initiation of studies in humans. 
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Abstract:  

Visceral Leishmaniasis (VL) is transmitted by an infected sand fly bite and is fatal if not treated. 
Current medications need prolonged treatments, are expensive and often develop drug 
resistance. No vaccine is available against leishmaniasis. Recovery from Leishmania infection 
provides life long protection. Therefore, limited parasite exposure may be important for 
effective protective response and may be achieved by immunization with irreversibly gene-
deleted live attenuated parasites that do not cause disease. We have developed several 
genetically modified live attenuated Leishmania donovani parasites with altered pathogenesis to 
test as vaccine candidates. Two candidates one with a cell division specific centrin1 gene and 
another with an amastigote specific protein p27 gene deleted have been tested for safety, 
efficacy and immunogenicity in mice, hamsters and dogs. Both candidates are safe; can be 
grown in serum free conditions, do not persist long in the animal host, do not survive in the sand 
fly vector, and do not revert back to virulent form. These parasites induce a strong Th1 effector 
response that correlates with protection in animal models. The increased release of NO observed 
in splenocyte cultures derived from immune-challenged animals coincided with the increase of 
Leishmania specific T cells producing Th1 cytokines and control of the infection. Adoptive 
transfer of both CD4 and CD8 T cells from long term immunized mice conferred protection 
against virulent challenge in naïve recipients suggesting involvement of a memory T cell 
response in the protection against Leishmania infection. Immunization of mice with these 
vaccine candidates also demonstrated cross-protection against other forms of leishmaniasis. 
Both vaccine candidates induced a strong Th1 recall response in PBMCs from healed visceral 
leishmaniasis (HVL) and post kala azar dermal leishmaniasis (PKDL) patients and induced a 
strong Th1 response in PBMCs from healthy individuals. Virulence of a sandfly-initiated 
infection abrogates the protection observed in vaccinated animals following needle challenge; 
therefore we have developed VL animal models initiated by sand fly mediated infection to test 
the efficacy of these vaccine candidates. Future studies will focus on developing clinical grade 
material of live attenuated parasites to assess the safety and immunogenicity in human subjects. 
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Abstract:  

Control of Leishmania parasite transmission is extremely difficult due to the large number of 
vectors and potential reservoirs, and none of the current treatments are ideal. Vaccination could 
be an effective strategy to provide sustained control. Many antigens with vaccine potential have 
been identified and evaluated in preclinical models of Leishmania infection. Given the genetic 
diversity among Leishmania strains and the at-risk populations, however, it is likely that several 
antigens are required to provide optimal coverage and protection. We have demonstrated the 
concept of using multivalent poly-protein against Leishmania infection in both dogs and humans 
with the 111f- and KSAC-based vaccines. Given our increased understanding of both the 
disease(s) and new adjuvant technologies, we have continued to identify additional antigens that 
could enhance the utility of these vaccines. Immunological recognition by Leishmania-infected 
donors and cross-Leishmania species homology are among the primary factors involved in 
antigen selection. Other critical factors considered to render these potential vaccines safe is a 
lack, or minimization, of amino acid sequence homology with human protein, along with the 
practical consideration of feasibility and ease of expression in a simple E.coli-based system of 



 

the chimeric fusion protein. Based on these factors, we designed fifteen poly-protein constructs 
and expressed each in the E. coli-based pET system. Each construct can be expressed at levels 
that permit purification of greater than 20mg per liter of media. Finally, each construct is 
currently being evaluated in a BALB/c mouse model using experimental L. donovani infection. 
Potent immunogenicity and, ultimately, protective efficacy in this model will drive antigen 
selection for further evaluation. 

This work was supported by National Institutes of Health grant AI-025038 and by Grants 39129 
and 42387 from the Bill & Melinda Gates Foundation. 
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Abstract:  

Leishmaia poccess multifarious invasins/evasins, which enable them not only to resist 
mammalian humoral lytic factors but also hijack some to facilitate their entry into the 
phagosomes/phagolysosomes of dendritic cells and macrophages (Acta Trop. 2003 85, 375). 
The natural/transgenically add-on antigens may thus be protected by Leishmania from losses in 
transit to these antigen presenting cells (APC) for effective processing and presentation. 
Leishmania are a potentially ideal vaccine/vaccine carrier, provided that they can be made safe 
by effective lysis after reaching the desirable intracellular destination of APC. Work has been 
underway in attempt to achieve this by photo-inactivation of Leshmania with reactive oxygen 
species (ROS) in two different ways: [1] Induction of transgernic mutants to accumulate 
photosensitive porphyrins endogenously (J Biol Chem 2002 277, 14902); and [2] Pre-loading of 
Leishmania exogenously with different photosensitizers, e. g. cationic soluble phthalocyanines 
(Antimicrobial Ag Chemother 2005 49, 4474; PLoS ONE 2011 6, e20786). Results from 
extensive studies have shown that rapid photolysis of Leishmania requires very little 
photosensitizer and only dim light for illumination when targeted to their cytosol or endosomes 
(Euk. Cell 2008 7, 1146). A combinational photo-inactivation of Leishmania with ROS by both 
methods allow them to retain their vaccine delivery-competence, but eliminates their 
immunosuppression of macrophages (Euk Cell 2012 11,430), concomitant with a complete loss 
of their replicability in macrophages in vitro and infectivity to mice in vivo (Photochem 
Photobiol. 2012 88, 620). Previously, evidence has been presented, showing that photodynamic 
vaccination with Leishmania so inactivated produced effective immunity that is adaptively 
transferable against experimental leishmaniasis (Eup J Immunol 2009 38, 1). More recently, 
ovalbumin (OVA) was successfully delivered as a surrogate vaccine by photo-inactivated 
Leishmania to elicit activation of OVA peptide epitope-specific CD4+ and CD8+ T cells in a 
mouse model. Significantly, OVA so delivered to mice is 4-5 times more effective than the 
control OVAs, suggesting that the immunogenicity of the “vaccine” is enhanced when 
photolytically delivered by Leishmania. Work is underway to validate this and to evaluate add-
on vaccines against other infectious and malignant diseases (Supported by NIH-AI097830). 
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Abstract:  

Exosomes are small membrane vesicles (50-100nm) secreted by a variety of eukaryotic cell 
types from multivesicular endosomes, playing many roles in intercellular cross-talk. Their 
content carries information in the form of stimulatory molecules (mainly RNAs and proteins) 
from donor to receptor cells, triggering numerous cellular responses. Despite the abundant 
knowledge obtained by in vitro experiments on the transfer of molecules between cells through 
exosomes, the function of these vesicles in vivo remains unclear. Leishmania parasites - 
considered as early divergent eukaryotes – also release exosome vesicles as a general 
mechanism of protein secretion. 

In the past few years, our group has shown that Leishmania exosomes are capable of reaching 
host macrophages in vitro and their content is proficient in activating protein tyrosine 
phosphatases (PTPs), central tools used by the parasites to subvert macrophage functions in their 
benefit. Corroborating these findings, proteomic analysis pointed to GP63, the major virulence 
factor of Leishmania responsible for activating host PTPs, as the most abundant protein present 
in exosomes. In addition, comparative proteomics of exosomes secreted by GP63-knockout 
parasites and by wild type parasites revealed major differences in their overall protein content, 
suggesting a role for GP63 in the protein sorting to exosomes. 

Herein we further compare the release, content and ultrastructure of exosome vesicles secreted 
by several Leishmania species and strains, submitted to different environmental conditions in 
vivo and in vitro. Proteomic analysis of exosomes derived from several Leishmania species and 
strains showed that their content can vary, potentially affecting their impact on host infections. 
Of utmost interest, we will present the first report regarding the formation and release of 
Leishmania exosomes within its vector, the sand fly. Analysis of guts from Leishmania-infected 
sand flies by transmission electron microscopy (TEM) and proteomic analysis of exosomes 
isolated from sand fly gut lavages showed that promastigotes release exosomes within the insect 
host, and these vesicles seem to be similar to the ones obtained from in vitro Leishmania 
cultures. Our data suggests that in addition to transmitting Leishmania promastigotes during its 
blood meal, the sandfly can also transfer exosomes to the host, potentially modulating phagocyte 
function during early events of the infection. 

Collectively, our findings contribute to a better understanding of the function of exosomes in the 
Leishmania pathology, opening new possibilities to better design therapeutic and prophylactic 
drugs against leishmaniasis. 
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Abstract:  

The present study reports the genome sequencing and gene model annotations of Leishmania 
(L.) amazonensis that belongs to the L. (L.) mexicana complex. This protozoan parasite is 
responsible for simple and diffuse forms of cutaneous leishmaniasis in humans. The diffuse 
form is characterized by lesions that do not heal spontaneously and are unresponsiveness to 
current treatment. The genome assembly of L. (L.) amazonensis resulted in a genome length of 
29.6 Mb similar to that of other Leishmania species. In silico gene models constructed from 
open reading frame analyses were scored for orthologous gene families and conserved domains 
in comparison to other human pathogenic Leishmania spp. Gene families encoding unassigned 
proteins, carboxypeptidases, aminotransferases, and 3’-nucleotidases were expanded in terms of 
gene copy numbers, compared with other Leishmania spp. ATPase-, thioredoxin-, transferase-, 
and chaperone-related domains were the most prevalent expanded conserved domains; several 
of these were detected exclusively in L. (L.) amazonensis. We proposed a hypothetical hybrid 
interactome using predicted L. (L.) amazonensis proteins that could be secreted, assuming that a 
portion of them mimic mammalian proteins. We identified a possible interaction between a heat-
shock protein secreted by L. (L.) amazonensis and the mammalian toll-like receptor 9, which is 
implicated in important immune responses such as cytokine and nitric oxide production. 
Additionally, by Bayesian phylogenetic inference, we found that L. (L.) amazonensis and L. (L.) 
mexicana share groups of amastin surface proteins which are unique to the genus. Amastin 
multi-gene family belongs to one of the largest families of surface proteins in Leishmania and is 
only found in trypanosomatids. This unusual amastin subfamily could be related to particular 
features of disease outcome and host cell interaction displayed by L. (L.) mexicana complex. 
The high quality assembled and annotated L. L.) amazonensis genome coupled with the host–
pathogen model interactome represents a valuable source of information for future studies of 
parasite pathogenicity and disease treatment. 
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Abstract:  

Leishmania is particularly adept at transforming the macrophage into a hospitable host cell, and 
as such, constitutes a unique tool to study basic mechanisms of macrophage biology. Our 
research concentrates on the subversion of the macrophage membrane fusion machinery during 
Leishmania infection. We previously established that promastigotes of this parasite inhibit 
phagolysosome biogenesis, and that the surface glycolipid lipophosphoglycan (LPG) is 
responsible for this inhibition. Insertion of LPG in the phagosome membrane destabilizes lipid 
microdomains and causes exclusion of the membrane fusion regulator synaptotagmin V (Syt V) 
from the phagosome. We recently made the striking discovery that the Leishmania 



 

metalloprotease GP63 cleaves a subset of SNAREs that modulate phagosome functions, 
including antigen crosspresentation and cytokine secretion. Disruption of the phagosome 
membrane fusion machinery thus appears as an efficient strategy to create an intracellular niche 
favorable to the establishment of infection and to the evasion of the immune system. We will 
discuss the mechanisms by which Leishmania subverts the fusion machinery of host cells and 
the consequences of this subversion on the functionality of phagosomes. These studies deepen 
our knowledge of Leishmania pathogenesis, and provide novel insights into the regulation of 
phagosome functions. 

Supported by a grant from the Canadian Institutes of Health Research 
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Abstract:  

Casein kinase 1 (CK1) is a family of multifunctional Ser/Thr protein kinases (PK) that play an 
important role in eukaryotic signaling pathways, and their substrates include key regulatory 
proteins involved in cell differentiation, proliferation, and chromosome segregation. Inhibitors 
of CK1 activity were shown to inhibit Leishmania and African Trypanosome proliferation. Six 
genes code for putative CK1s in Leishmania, one of which, isoform 2 (LmjF35.1010), has been 
implicated as an essential enzyme, and is released in parasite exosomes. The roles of other 
leishmanial CK1 isoforms have not been characterized. Flag-tagged full length isoform 4 
(rLdCK1.4, orthologous to LmjF27.1780) containing a putative secretion signal peptide was 
stably over expressed in L. donovani. Deletion mapping showed that the N- and C-terminal 
domains are required for enzymatic activity. Western blot analysis showed that rLdCK1.4 is 
expressed and secreted by promastigotes. Maximum secretion of LdCK1.4 was observed 10 min 
following induction by transferring parasites to medium containing ionomycin + EGTA. No 
change in viability was observed, and a control protein, KMP-11, was only observed in cell 
lysates. Promastigotes over expressing rLdCK1.4 grew faster than wild-type parasites (wt; 
p=0.0324), or control parasites expressing luciferase (LdLuc, p<0.001). FACS analysis 
indicated that CK1.4 expressing promastigotes underwent metacyclogenesis earlier in culture 
than wt parasites (Day 3, rLdCK1.4=24% versus wt=3%, p<0.001), and a delay in parasite 
apoptosis was observed for rLdCK1.4 promastigotes compared to wt and LdLuc parasites. 
Finally, percent macrophage infection by rLdCK1.4 expressing mutants (28%) was significantly 
higher (p=0.001) compared to wt parasites (7%) and LdLuc (9.2%). These results suggest that 
rLdCK1.4 plays an important role in parasite survival and virulence, and provide further impetus 
to investigate CK1 as a therapeutic target for the development of new anti-parasitic agents. 
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Abstract:  

Glycosomes are peroxisome-like organelles that uniquely compartmentalise glycolytic and other 
metabolic enzymes in Leishmania and other kinetoplastid parasitic protozoa. It is thought that 
the number of glycosomes and their content change during the Leishmania life cycle as a key 
adaptation to the different environments encountered. We analysed changes in the glycosome 
population and the mechanisms mediating them. Quantification of RFP-SQL-labelled 
glycosomes showed that both procyclic and metacyclic promastigotes of L. major possess ~20 
glycosomes per cell, whereas amastigotes contain ~10. Glycosome numbers were significantly 
greater in promastigotes and amastigotes of autophagy-defective L. major Δatg5 mutants, 
implicating autophagy in glycosome homeostasis and providing a partial explanation for the 
previously observed growth and virulence defects of these mutants. Use of fluorescently tagged 
ATG8 to label autophagosomes showed glycosomes to be cargo in ~15% of them, and 
glycosome-containing autophagosomes were trafficked to the lysosome for degradation. The 
number of autophagosomes increased 10-fold during differentiation or starvation, yet the 
number of glycosome-containing autophagosomes remained constant at ~15%. This indicates 
that increased turnover of glycosomes was due to an overall increase in autophagy, rather than 
an up-regulation of autophagosomes containing this specific cargo. Autophagosomes were not 
observed to co-localise with other organelles (acidocalcisomes, the flagellum and the 
mitochondrion) in L. major promastigotes under normal growth conditions or during 
differentiation, suggesting that glycosomes are selectively targeted by autophagy. Our data show 
that autophagy in Leishmania has a central role not only in maintaining cellular homeostasis and 
recycling damaged organelles, but crucially in the adaptation to environmental change through 
the turnover of glycosomes. We are currently performing comparative proteomics of WT and 
Δatg5 parasites using SILAC and dimethyl labelling approaches to further support these data. 
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Abstract:  

Synaptotagmins (Syts) are type-I membrane proteins that regulate vesicle docking and fusion in 
processes such as exocytosis and phagocytosis. We recently discovered that Syt XI is a 
recycling endosome- and lysosome-associated protein that negatively regulates the secretion of 
tumour necrosis factor (TNF) and interleukin 6 (IL-6). Moreover, Syt XI controls the 
microbicidal activity of the phagosome by mediating the recruitment of phagosome maturation 
markers gp91phox and the lysosome-associated membrane protein 1. Leishmanolysin (GP63) is a 
major Leishmania pathogenicity factor that allows the parasite to alter multiple signaling 
pathways within macrophages. In infected cells, GP63 action leads to defective transcription, 
translation, and antigen presentation. In this work, we demonstrate that Syt XI is excluded from 
Leishmania promastigote-harboring parasitophorous vacuoles in a GP63- and 
lipophosphoglycan-dependent manner. Remarkably, we found that the L. major GP63 degrades 
Syt XI directly, and that infected macrophages release TNF and IL-6 in a GP63-dependent 
manner. To demonstrate that cytokine release is dependent on GP63-mediated degradation of 
Syt XI, siRNA-mediated knockdown of Syt XI before infection revealed that the effects of 
siRNA knockdown and GP63 degradation were not cumulative. Altogether, our findings unravel 



 

a mechanism in which L. major promastigotes induce the secretion of proinflammatory 
cytokines through Syt XI degradation. Improved knowledge of Leishmania-induced 
inflammation will further our understanding of how the parasite modulates the immune response 
to achieve reproductive success. 

Supported by a grant from the Canadian Institutes of Health Research. 

  

- CELLULAR AND MOLECULAR BIOLOGY 

[582]  
O 035 - AN AUTOLOGOUS CATALYTIC PEPTIDE TO CONTROL LEISHMANIA 
INFECTION 
FASEL, N.1; Z, H.1; CASTIGLIONI, P.1; KOHL, K.1; ZANGGER, H.1; RONET, C.1; HARTLEY, 
M.1; EREN, R.O.1; MARTIN, R.1; SERVIS, C.1; ROSSI, M.1; PROTEASA, G.2; MICHIELIN, O.1 
1.UNIVERSITY OF LAUSANNE, EPALINGES, SWITZERLAND; 2.CITY UNIVERSITY OF NEW-YORK, NEW-YORK, 
SWITZERLAND. 
Keyword:protease; metacaspase; catalytic domain 
 

Abstract:  

Current treatments against leishmaniasis carry noxious side effects and are proving increasingly 
ineffective against a rising population of resistant strains, making the search for new drug targets 
a pressing and genuine need. 

Programmed cell death has been described in lower eukaryotes such as Leishmania and a better 
understanding of this pathway could reveal drug targets triggering parasite death. 

Metacaspase, a distant orthologue of caspase, is present in plants and in lower eucaryotes. In 
Leishmania parasites, metacaspase could act as a sensor of proliferation in infected mammalian 
cells harmonizing cell growth and cell death. We identified a minimal domain required for 
metacaspase activity and designed a catalytically active synthetic peptide of 83 amino acids 
having the 3D-structure of the complete catalytic domain. With a cell penetrating amino acid 
sequence, this peptide was translocated into extracellular parasites, Leishmania infected 
macrophages. We also injected it into mice lesions. The active metacaspase peptide enhanced 
killing of promastigote parasites in stress situations and of intracellular parasites in macrophages 
and controlled lesions formation. Our approach could have therapeutic applications against 
metacaspase expressing pathogens and set the stage for the use of catalytic peptides. 
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Abstract:  

CBA mice are resistant to Leishmania major yet permissive to L. amazonensis infection. In 
addition, CBA macrophages control L. major, but not L. amazonensis infection in vitro. 
Previously we showed that class A scavenger receptor MARCO is upregulated in CBA 



 

macrophages infected with L. major, but not with L. amazonensis. Moreover, ED31 monoclonal 
antibody against MARCO reduced by 30% L. major infection in CBA macrophages. These 
findings indicate that MARCO plays a role in L. major recognition by macrophages. It is 
possible that MARCO-L. major interaction induces the production of immune modulators, such 
as chemokines, cytokines, as well as nitric oxide (NO), known to be involved in the control of 
Leishmania infection. In the present study, we aimed to further disclose the role MARCO plays 
in L. major infection of murine macrophages. First, MARCO receptor gene was cloned into a 
pcDNA3.1 vector and cloning was confirmed by sequencing and alignment with the gene 
sequence available in GenBank. Then, pcDNA3.1-MARCO or pcDNA3.1 vectors were used to 
stable transfect J774 cells to obtain, respectively, J774 cells overexpressing MARCO (MARCO-
J774) and control mock-transfected cells (MOCK-J774). MARCO receptor overexpression in 
J774 was confirmed using RT-qPCR. MARCO overexpression increased L. major infection by 
60% as early as 6h post-infection, and this increase was reduced to 34% at 12h post-infection. 
Then, we evaluate the chemokines and cytokines production induced by L. major in MARCO-
J774 cells, using CBA Kit. L. major addition to MARCO-J774 cells induced higher significantly 
levels of MCP-1 and TNF-α (p<0,01). In addition, NO production by these cells was determined 
in macrophages stimulated with IFN-ɣ (100 U.I), followed by parasite infection for 48h. We 
observed that the parasite induced an increase in NO production by MOCK-J774 (13%, p<0,01). 
However, NO production induced by L. major was much more higher in MARCO-J774 cells 
(62%, p<0,01). In sum, these findings indicate that L. major-MARCO interaction induces cells 
to produce modulators, as well as NO, in levels able to promote control of parasite infection. We 
planning to generate MARCO gene knockdown murine macrophages, to further determine the 
role MARCO plays in the outcome of infection by L. major. These experiments will contribute 
to the understanding of mechanisms involved in Leishmania-macrophage interaction. 

Supported by FIOCRUZ and CNPq. 
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Abstract:  

Chromatin remodeling proteins such as deacetylase histones (HDAC) are involved with 
transcriptional repression and may be associated with transcriptional factors forming large 
repressor complexes. The study of epigenetic alterations during protozoan parasites infection is 
poorly explored. Our group demonstrated the NF-kappaB pathway subversion in macrophages 
infected with L. amazonensis. We have demonstrated the activation of NF-kappaB 
transcriptional repressor homodimer (p50/p50), in L. amazonensis-infected macrophages. 
Associated with p50/50 formation, we observed the down-regulation of the nitric oxide synthase 
(iNOS) expression in infected macrophages treated with gamma Interferon. It has been 
demonstrated the specific interactions between HDAC1 and p50/p50 NF-kappaB complex in 
HIV1 and IL-6 promoter. Based on these reports we investigated the involvement of HDAC1 
during L. amazonensis macrophage infection and its participation in iNOS transcription 
repression as well the mechanisms of p50/p50 NF-kappaB activation. We have verified by 
EMSA assays that p50/p50 NF-kappaB induction in infected macrophages depends on 



 

PI3K/Akt activation. Also, ChIP assays revealed that the increased occupancy of p50/p50 in 
iNOS promoter depends on PI3K/Akt. Accordingly, L. amazonensis growth is impaired during 
the inhibition of PI3K/Akt. Consistent with transcription repression, we have detected an 
increase in HDAC1 mRNA and protein levels, as well as an increased activity of total histone 
deacetylase in infected macrophages. We have verified a relevant reduction of L. amazonensis 
amastigote growth in macrophages silenced for HDAC1 expression. We also observed increased 
levels of iNOS mRNA in infected macrophages during HDAC1 silencing. These data 
corroborate the notion of the participation of HDAC1 in iNOS promoter regulation. In fact, we 
have observed an increased occupancy of HDAC1 in NF-kappaB - binding sites of the iNOS 
promoter and a decreased occupancy of acetylated histone 3 (Lys 9). By Re-Chip assays we 
verified an increased occupancy of p50-HDAC1 at iNOS promoter suggesting that they are at 
the same repressor complex. Other groups demonstrated that HDAC1 expression can be 
regulated by the microRNA449. We verified the increased occupancy by p50/p50 complex in 
the kappaB –site of the miRNA 449 due to the protozoan infection. This result suggests that the 
miRNA449 expression is probably being down-regulated, contributing for the up-regulation of 
HDAC1 expression in Leismania infections. 
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Abstract:  

Leishmaniasis is a zoonotic disease, and its visceral form (VL) has been given an attention as an 
emerging infectious disease in Argentina. Recently we reported an autochthonous human case 
from Salta province in the northwestern Argentina, incriminating Leishmania (Leishmania) 
infantum as its causative agent. Since the dog is considered a primary reservoir host of this 
parasite, we conducted a survey in the“putative” transmission area referred by the patient 
reported. Spleen aspirates and peripheral blood, together with clinical data were taken from 77 
dogs, recruited from northern rural areas of the province. Diagnosis of canine leishmaniasis 
(CanL) was done based on the combination of the following methods: 1) cultures, 2) smears, 3) 
kDNA-PCR, 4) Nested PCR and cytochrome b gene sequencing (cyt b sequencing) of spleen 
samples, and 5) rK-39 strip test of sera from the dogs examined. The sensitivity - specificity of 
these methods were 1) 30 - 100, 2) 20 - 100, 3) 100 - 81.3, 4) 70 - 100, and 5) 90 - 86.6%, 
respectively. The CanL prevalence was 12.9% in the studied area. By cyt b sequencing, two 
genotypes of L. (L.) infantum, LiA1 and LiA2, were found in five and two out of 10 CanL cases, 
respectively. LiA2 was also identified for the first time in two human VL cases in the area. In 
the present study, thus, based on a validated molecular method, L. (L.) infantum was 
incriminated as the causative agent of both human VL and CanL in the “Chaco Occidental” 
region, the xerophytic lowland plain of northern Argentina. In near future, it will be necessary to 
enhance the diagnostic performance of local CanL, developing/improving the available 
techniques. Also, the identification of so far unknown wild reservoirs acting as the main source 
of the parasite, and the description of their enzootic cycle in this area will be needed. 
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Abstract:  

Visceral leishmaniasis (VL) has established itself as a serious public health problem in Brazil 
due to its characteristics of re-emerging zononosis; geographical expansion (especially in urban 
areas); high rates of morbidity and mortality; and failure by control strategies employed. In this 
context, geotechnology is used as one tool for monitoring the implementation of actions. They 
allow not only the study of interaction between disease data, variables (climate-social-
biological), landscape and the elements of the epidemiological chain; but also the delimitation of 
risk areas for allocation of human and financial resources. The objective of this study was to use 
the geotechnologies to map the geographical distribution of VL and identify the mean factors 
involved in its occurrence. The database was assembled from autochthonous cases of human and 
canine VL detected in 21 endemic municipalities (1993-2005), made available by the respective 
secretaries of health of these municipalities.  Demographic, socioeconomic and environmental 
aspects for the same period were also added to the database. The addresses of the cases were 
geocoded in UTM coordinates with a GPS receiver. A composite of the satellite imagery for the 
area was built through a mosaic utilizing 04 scenes bimonthly from LANDSAT 7 (ETM +) 
obtained in 2001. The digital cartographic map of the municipalities was overlaid on the 
imagery mosaic, and the coordinates of the cases, were then added into ArcGis 9.1. Statistical 
analysis were performed using SPSS-13.0. The analysis included: Univariate Analysis for data 
percentage comparison of proportions (chi-square) and medium (Student's t test and ANOVA); 
Pearson correlation analysis (5% significance), to verify the linear relationship between human 
and canine cases, as well as environmental and sociodemographic characteristics; and Multiple 
regression analysis (stepwise), to test for most important effect(s) of the variables in determining 
human cases. The majority of cases affected male individuals under 15 years, and from rural 
areas. There was a direct dependence relationship between the occurrence of human cases and 
canine cases, population density and human development index (p <0.05). An inverse 
relationship between human cases and humidity was observed (p <0,05). The use of 
geotechnologies allowed the visualization of spatial-temporal distribution of cases and selected 
variables where interaction within the triad canine-vector-man was observed. 
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Abstract:  

(Round Table: Co-infection Visceral Leishmaniasis and HIV: Old and new approaches.) 

The co-infection (CI) Visceral leishmaniasis (VL) and Human Immunodeficiency Virus (HIV) 
are emerging in several countries. According to the WHO, these diseases are relevant. VL 
occurs in about 70 countries with 59,000 annual cases reported and 10% of the fatality rate. 



 

There are an estimated 0.2-0.4 million cases/year and Brazil is among the six countries 
representing 90% of cases. It is estimated 33.2 million people are infected with HIV and the 
annual incidence is 2.5 million cases. In South America about 4,000 cases of VL and 95,000 
new infections for HIV are reported annually. 95% of VL occurs in Brazil and the main factors 
for the presence of CI VL/HIV are the internalization of HIV and the urbanization of VL, with 
overlapping areas. The presence of CI VL/HIV has caused changes in the natural history of VL 
favoring clinical manifestations and defining conditions for the diagnosis of SIDA in people 
infected with HIV. Analysis of 176 patients with CI VL/SIDA in Brazil (2001-2005), showed 
that 56% of patients had VL before the diagnosis of SIDA and the median time was 2 months 
between diagnoses (Maia-Elkhoury,2007). A recent study in Brazil (Souza-Gomes, 2012), 
showed that between 2001- 2010 there was upward linear trend in the number of CI VL/SIDA 
and VL/HIV cases. In 2010, the proportion of cases CI was 3.8% and 5.6%, respectively. The 
analysis was performed in children aged < 13 in 3 groups: CI VL/SIDA, VL/HIV and without 
CI showed that the mean age was 5.2, 3.9 and 3.7, respectively. In addition, about 3% were 
relapses and the fatality rate was around 11.5% in both groups of CI and 5% in non-CI. VL 
cases in patients ≥ 13 years old revealed that the median age was 35 and 7 age in CI and no CI. 
Recurrence was observed in 6.3% (5.0 to 7.7) of CI and 3.1% (2.9 to 3.2) without the CI. When 
these same groups were analyzed the observed fatality rate was 25% in CI and 8.3% among non-
CI HIV/SIDA. Underreporting of VL and CI VL/HIV cases in the Americas remains a challenge 
for the surveillance system. However, PAHO/WHO has supported member countries in 
strengthening these actions. Efforts have been made to facilitate access to diagnosis and 
treatment as well as to develop tools to increase knowledge and support management actions 
and tracking cases. 
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Abstract:  

Multiple hosts are implicated in zoonotic VL transmission, such that sandfly biting preferences 
are pivotal in determining transmission dynamics. However host preferences are poorly 
understood with simple relationships between host density, vector density and transmission 
being conventionally assumed. 

Using combined mathematical modelling and fieldwork approaches the preference of sandflies 
for key host types (dogs, humans and chickens) and associated force of infection was 
investigated over a range of vector and host densities in Brazil. Variable vector densities were 
(i) observed over a period of seasonal variation, and (ii) experimentally manipulated via 
“trapping out” (sustained CDC capture to reduce local vector density). Host density was also 
manipulated by (iii) the incremental introduction of chickens to experimental sheds. 

These field manipulations revealed non-linear relationships in sandfly preference for each host 
dependent upon vector and host density. Such dynamics are likely explained by pheromone 
mediated aggregation behaviour upon outdoor living hosts, such as chickens, as vector density 
or host availability increases. Density dependant host choice may have far reaching implications 
for understanding of transmission and control, and potentially indicate host density manipulation 
as an intervention measure. 
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Abstract:  

Markers of transmission intensity would be a useful tool for epidemiological studies of visceral 
leishmaniasis, particularly for monitoring the effectiveness of control programmes directed 
against the sandfly vector. Dogs mount a strong antibody response to the saliva of Lutzomyia 
longipalpis, and the magnitude of this response correlates with sandfly biting rate in 
experimentally exposed dogs. Here, using samples from a cohort study of naturally infected 
dogs, we show that the anti-saliva response correlates with seasonal transmission intensity, 
rising soon after the peak transmission season and falling a few months later. The mean anti-
saliva response also correlates spatially with transmission intensity across villages. Anti-saliva 
responses were somewhat higher in dogs with high anti-parasite antibody responses, possibly 
reflecting polyclonal upregulation of antibody responses during infection. The results suggest 
that the canine antibody response to sandfly saliva is a useful marker for vector biting rate. 
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Abstract:  

Visceral leishmaniasis (VL) has a wide geographical distribution in Brazil and is currently 
undergoing a process of increasing urbanization. If untreated, VL will progress to death in 
approximately 90% of cases. This study characterizes the magnitude and patterns of mortality 
related to VL in Brazil, from 2000 to 2010. We used secondary data obtained from the 
nationwide Mortality Information System (Sistema de Informações sobre Mortalidade - 
SIM/MS/DATASUS). Were included all deaths in Brazil between 2000 and 2010, in which VL 
(ICD-10: B55.0) was mentioned on the death certificate (Declaração de Óbito - DO) as the 
underlying or associated cause of death (multiple causes of death). We present epidemiological 
characteristics, crude mortality rates (per 100,000 inhabitants) and analyzed the temporal trends 
using simple linear regression. During the study period a total of 11,320,782 deaths occurred in 
Brazil, with 3,010 (0.03%) related to VL (2,477 [82.3%] as the underlying cause and 533 
[17.7%] as an associated cause) The mean mortality rate in the period was 0.15 deaths per 
100,000 inhabitants. Males (63.4%), brown color/race (35.4%), singles (41.6%), age <15 years 
(38.1%; mean age: 32.9 years; standard deviation: 28.3 years), residents in the Northeast region 
(56.4%) and in the state of Minas Gerais (15.2%) were most common. The mortality presented a 
trend of significant increase in Brazil (R2: 64%, p = 0.003), with different patterns between 
regions. We observed increased mortality in the North (R2: 78%, p <0.001), Southeast (R2: 79%, 
p <0.001) and Central-West regions (R2: 44%, p = 0.025). The Northeast (R2: 0.08%, p = 0.405) 



 

and South regions (R2: 11%, p = 0.325) presented trends of stability. The information provided 
by the analysis of mortality from multiple causes contributed to the identification of the 
epidemiological situation of VL. Increasing rates in some Brazilian regions are a matter of 
concern and need a response from the health sector. 
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Abstract:  

In the New World, visceral leishmaniasis (VL) is caused by infection with Leishmania infantum 
and is usually transmitted by Lutzomyia longipalpis. Dogs are considered the main urban 
reservoir of parasite. Evaluation of role, dog plays in transmission of Leishmania in VL is well 
established. Dogs with different clinical forms of VL have shown to transmit the infection to the 
sandfly vector, even those that present no clinical signs of the disease. Comprehensive studies 
that correlate transmission and parasite load in different tissues are scarce. We aimed to 
determine whether animals that present low parasite load are capable to transmit Leishmania to 
sandfly. Thirty five dogs were selected from two canine kennels, located in an endemic (n=23) 
and non-endemic area (n=12) for VL. These animals were classified according to the clinical 
signs into asymptomatic (no signs; n=12), olygosymptomatic (1-3 signs; n=15) and 
polysymptomatic (>3 signs; n=8). All the 35 dogs tested positive for at least one of the 
diagnostic tests: ELISA (n=8), culture (n=9) and qPCR both in splenic aspirates for Leishmania 
DNA detection (n=35). Different tissues (blood, splenic aspirate and skin biopsy) were collected 
for quantification of parasite load using qPCR. To evaluate the infectivity of the dogs to vector, 
first we performed the xenodiagnosis, then we quantified parasite load in each sandfly using 
qPCR. Finally, transmission of Leishmania was estimated by determining infectivity to 
sandflies, as the percentage of positive animals in xenodiagnosis evaluation and the infection 
rate, as the number of positive sandflies used in each xenodiagnosis. Infectivity to sandflies 
varied from 60 to 90%, and shown to be similar among animals presenting different number of 
clinical signs. Positive correlation between infectivity to sandflies and parasite load was only 
detected in blood among the tissues analyzed (r = 0.50, p <0.01). Lower parasite load in blood (r 
= 0.53, p <0.01), skin (r = 0.52, p <0.01) and spleen (r = 0.52, p <0.01), as well as lower number 
of clinical signs (p<0.02) were correlated to the presence of lower number of positive sandflies 
in xenodiagnosis. These findings indicate that animals with low parasite load are capable to 
transmit Leishmania to sandflies, although to a lower number of sandflies than highly infected 
dogs. 
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Abstract:  

From 1925 to 1989, 14 cases of Visceral Leishmaniasis (VL) were reported in Argentina. These 
cases were scattered through the area of cutaneous leishmaniasis without records of competent 
vectors. Phlebotomine surveillance was intensified in border areas since the year 2000 due to the 
reports of urban VL in Brazil and Paraguay. Lutzomyia longipalpis was found spatially clustered 
in Clorinda (Formosa) in 2004, the first urban report of the vector of VL in Argentina despite of 
previous captures in the same area; however, the spatial distribution of canine cases (VLc) was 
more related to pet transit patterns than to vector abundance. The first autochthonous human 
case, concurrent with VLc and vectors, was reported during 2006 in Posadas (Misiones). Since 
then 113 human cases were reported (Misiones: 94, Corrientes: 10, Santiago del Estero: 6, Salta: 
3) with a fatality rate of 10.6% (less than 8% in youngsters). Social and commercial pet-related 
networks dispersed VLc in almost all the country. Lu longipalpis dispersion was evaluated each 
summer, up to 2011 the vector reaches the northern border of Misiones, Corrientes (since 2008), 
Chaco (Resistencia), Entre Rios (Chajari), and the Republic of Uruguay (Salto, Bella Unión). In 
Santiago del Estero and Salta VL in humans and dogs were related with a different transmission 
scenario, at least in former focus associated with Migonemyia migonei as a putative vector. The 
localities are stratified according to the risk and control measures consistent with WHO 
recommendations are proposed. Lu. longipalpis in the city of Posadas was distributed in 41.5% 
(2007) and 31.0% (2009) of the sampled households, with 8.3 (SD 40.6) individuals per trap-
night in 2007 and 22.3 (SD 93.2)individuals per trap-night in 2009. The sites with higher vector 
abundances were clustered in patches that increased in size and number from 2007 to 2009, 
supporting a meta-population structure hypothesis. The higher vector abundances were 
associated with areas with higher tree and bush cover (macrohabitat) and the peridomiciles with 
chickens, trees, and unused materials (microhabitat). The distribution of Lu. longipalpis by hour, 
the human-dog attractiveness, and the impact of current anti-vectorial insecticide measures were 
evaluated. Leishmania infantum genotypification was achieved from humans, dogs and vectors 
by PCR-RFLP and sequencing-based confirmation assays. Risk maps at different scales are 
currently developed. 
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Abstract:  

Leishmaniasis remains one of the world's most devastating neglected tropical diseases. The 
infection affects mainly developing countries, where it co-exists with chronic malnutrition. The 
aim of this work is to understand the influence of protein energy malnutrition (PEM), on 
susceptibility to, and immune responses following, Leishmania infantum infection in a hamster 
model. Administration of a low protein diet (3%) produced severe malnutrition in hamsters 
conducting to changes in biochemical and hematological parameters, mainly leukocyte numbers, 



 

CD4 lymphocytes, total proteins and serum globulins. Results showed lower specific humoral 
and cellular responses in those animals on PEM conditions, assessed with DTH, total soluble 
Leishmania antigen (TSLA)- and ConA- lymphoproliferative responses, IFAT and TSLA- 
ELISA. Malnutrition also increased the parasite load in liver and spleen, while higher parasitism 
was found in bone marrow in animals fed with standard protein diet (14%). Histopathology 
showed similar mild to moderate granulomatous inflammatory infiltrates in liver and spleen in 
both groups regardless of the parasite load detected with PCR. In conclusion, protein energy 
malnutrition impairs the immune system and promotes the development of L.infantum infection 
in hamsters. Future studies will help to understand the effects of concurrent malnutrition and 
visceral leismaniasis, and the influence of malnutrition in the efficacy of vaccination against the 
infection. 
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Abstract:  

Our investigations aimed to identify and characterize in real time processes that account for 
localized cutaneous leishmaniasis pathogenesis diagnosed in human and processes that account 
for the asymptomatic parasitism displayed by wild rodents which stably co-inhabit with sand 
flies. Briefly, using the ear pinna of laboratory mice as the skin site where luciferase-expressing 
Leishmania (L) major metacyclic promastigotes (MP) are inoculated intra-dermally, quantitative 
readout assays were combined, allowing both the amastigote population size fluctuations and the 
mouse transcripts in two Leishmania-hosting tissues- ear pinna and ear-pinna draining lymph 
node/DLN- to be collected simultaneously with the macroscopic features of the ear pinna. Once 
highlighted the rationale for selecting C57BL/6 mice as model rodents and the metacyclic 
promastigote population as the developmental stage to inoculate intradermally, we shall 
highlight the quantitative parameters that are simultaneously monitored: i) the fluctuations of the 
live L. major amastigote population size in the ear pinna and in the DLN ii) the phenotypic traits 
that depict the macroscopic features of the L. major-hosting ear pinna and iii) some immune 
transcriptional signatures-extracted from the coupled ear pinna and ear pinna-DLN-that could 
account for the stepwise processes that deploy within the skin. These parameters were 
compared, for more than 50 days, in C57BL/6 mice to which were intra dermally inoculated 
either 103 or 104 L. major MP. This comparison allowed highlighting the stepwise L. major- 
and C57BL/6 mouse host-driven processes that take place in the ear pinna and ear-pinna DLN. 
This approach first allowed establishing that, depending upon the value of the L. major 
inoculum, it takes a distinct temporal window for the L. major-hosting ear pinna to be 
continuously populated by a balanced population of functional regulatory and effector T 
lymphocytes, a balance which concurs to the persistence of a low number of amastigotes in 
more or less rapidly healed ear pinna. Second, this approach allowed establishing that, whatever 
the value of MP inoculum delivered in the right ear pinna, the immune processes that account 
for the reduction of the L. major amastigote population size in this primary skin site, also 
account for concomitant immunity, namely the remodeling of the left ear pinna- where were 
delivered 104MP- as a clinically silent niche hosting a low size L. major population. 
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Abstract:  

Melatonin, the hormone of darkness, also has anti-inflammatory properties, by acting directly as 
an antioxidant, or by impairing the expression of genes that are activated during the mounting of 
an inflammatory response. The alternation of the local synthesis of melatonin from the pineal 
gland to immune-competent cells during the mounting of an inflammatory response, induced by 
E. coli or zymosan, named Immune-Pineal Axis, leads to a sequence of events that allows the 
activation and the silencing of immune competent cells, such as macrophages. Our aim is to 
evaluate the Immune-Pineal Axis in the context of a parasitic infection by L. 
amazonensis, taking into account both the role of melatonin on a Leishmania infection and its 
influence on host pineal gland. Remembering that these parasites subvert macrophage function 
to survive and proliferate in the mammal host, we hypothesize that one of the mechanisms by 
which they do it could be taking advantage of the pineal melatonin shut off during inflammation 
to favor its survival, or even subvert the host melatonin production alternation.Our first results 
revealed that the time course of the lesions due to inoculation of Syrian hamsters footpad with L. 
amazonensis is dependent on the hour of the day. The lesion observed 8 days after the 
inoculation of 106 parasites at nighttime was 1/3 of that after daytime inoculation. At 15th and 
22th day this difference diminished to approximately 2/3. Pre-treatment of BALB/c peritoneal 
macrophages in culture with melatonin (3 nM, 1 hour) significantly reduced the number of 
infected macrophages and the amount of amastigotes per infected macrophage, suggesting that 
the nocturnal melatonin peak could be the factor that reduces the infectivity of the parasite at 
nighttime. We are now working to determine the parasite effect on the pineal of infected 
animals, besides elucidate the mechanisms involved in these effects and evaluate molecules that 
could interfere with this pathway. The consolidation of the Immune-Pineal Axis during 
Leishmania infection, besides its importance to elucidate the mechanisms involved in parasite 
infectivity, will allow the study of new strategies for treatment and control of leishmaniasis. 
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Abstract:  

The extent of involvement of Leishmania tropica in human disease has been recognized only 
recently. Similarly as L. major, L. tropica causes cutaneous leishmaniasis in humans, but it can 
also visceralize. As nothing is known about genetic control of host responses to this infection 
and their clinical impact, there is a need for an informative animal model. We found that 



 

recombinant congenic (RC) strains of the BALB/c-c-STS/A (CcS/Dem) series are a suitable 
mouse model (Kobets et al. PLoS Neglected Tropical Diseases 2012; 6: e1667) and we show 
how the host genotype influences different disease symptoms: skin lesions, splenomegaly, 
hepatomegaly, parasite dissemination to the lymph nodes, spleen and liver, and serum levels of 
chemokines. The RC strain CcS-16, which inherited 12.5% genes from the resistant parental 
“donor” strain STS/A and 87.5% genes from the susceptible “background” strain BALB/c is 
even more susceptible to L. tropica than the strain BALB/c. We therefore used this strain to map 
and functionally characterize the gene-loci regulating the immune responses and pathology. We 
analyzed genetics of response to L. tropica in infected F2 hybrids BALB/c x CcS-16. CcS-16 
strain carries STS-derived segments on nine chromosomes. They were genotyped in the F2 
hybrid mice and their linkage with pathological changes and systemic immune responses were 
determined. We mapped 8 Ltr (Leishmania tropica response) loci. Individual Ltr loci affect 
different subsets of responses, exhibit organ specific effects and a separate control of parasite 
load and organ pathology. Four loci (Ltr2, Ltr3, Ltr6 and Ltr8) exhibit independent responses to 
L. tropica, while Ltr1, Ltr4, Ltr5 and Ltr7 act in interaction with other Ltr loci. The most precise 
mapping (3.91 Mbp) was achieved for Ltr1 (chr. 2), which controls parasite numbers in lymph 
nodes. Five Ltr loci co-localize with loci that control susceptibility to L. major, three are likely 
L. tropica specific. Ltr2 co-localizes not only with Lmr14 (Leishmania major response 14), but 
also with Ir2 influencing susceptibility to L. donovani, and might therefore carry a common 
gene controlling susceptibility to leishmaniasis. We present the first identification of genetic loci 
controlling susceptibility to L. tropica infection. The different combinations of alleles 
controlling various symptoms of disease likely contribute to different manifestations of disease 
induced by the same pathogen in individual mice. 
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Abstract:  

Natural killer T cells (NKT) cells are among the cell types that have been postulated to link the 
two arms of the immune system and are capable of responding rapidly as innate immunity cells 
and subsequently activating other cell types through production of cytokines and other effector 
molecules. Classic T cell-mediated protection against intracellular pathogens such as 
Leishmania has been well studied, and we defined another rapidly responding T cell population, 
double negative (DN) CD4-CD8- T cells, as a major activated and inflammatory T cell 
subpopulation in human cutaneous leishmaniasis (CL) (Antonelli et. al. IAI 2006). NKT cells 
can be divided into DN NKT cells or CD4+ NKT cells, each displaying rapid cellular responses 
to stimuli, and often responding to lipid antigens presented by CD1 molecules. The role of these 
populations in human CL is not understood. In this work, we identified the functional profile of 
distinct subpopulations of semi-invariant natural killer T (iNKT) cells, double negative CD4- 
CD8- (DN) and CD4+ iNKT cells from a group of well-defined cutaneous leishmaniasis (CL) 
patients and a group of normal individuals. The iNKT cell population was decreased in CL 
patients as compared with the control group, and the DN and CD4+ iNKT cells were both 



 

hyperactivated naturally under ex vivo conditions. Furthermore, we found that while antigen-
specific DN iNKT subpopulation produces high IL-17 and TNF-alpha, together with cytotoxic 
markers; CD4+ NKT cells have a spontaneous inflammatory profile with higher IFN-gamma 
producing cells. These findings suggest that these subpopulations may have an inflammatory 
profile important for directing the initial immune response in CL patients, as well as for 
induction of pathogenic vs. protective responses. 
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Abstract:  

Lipophosphoglycan (LPG) is the major component in the surface from metacyclics Leshmania 
and is associated with virulence in different species of this parasite. During infection, LPG can 
modulate the macrophage, however effects on immune activation remain to be addressed. 
Herein, we investigated the role of Leishmania infantum chagasi LPG in macrophage activation 
by evaluating lipid bodies (LB) formation and inflammatory mediator production. Moreover, we 
addressed the role of ERK-1/2 and PKC in this context. C57BL/6 peritoneal macrophages 
primed with IFN-γ were stimulated or not with L. i. chagasi LPG (strain Ba262) in vitro for 24 
hours and the supernatants were collected to measure PGE2, nitric oxide, MCP-1 and cytokines 
(IL-6, IL-12, IL-10, TNF-α). LPG triggered an increase of LB number (CTR: 1.9 ± 0.4; LPG: 
10.4 ± 5.9) in macrophage related with PGE2 production (CTR: 51.1 ± 12.2; LPG: 1478 ± 
238.6) compared to unstimulated cells (CTR). LPG stimulus also induced an increase of IL-6 
(CTR: 12.8 ± 9.0; LPG: 6428 ± 490), IL-12(CTR: 17.7 ± 3.2; LPG: 35.5 ± 10.9), TNF-α (CTR: 
31.0 ± 23.8; LPG: 6470 ± 453.7) and MCP-1(CTR: 0.7 ± 0.2; LPG: 28.38 ± 2.544), but not IL-
10 (CTR: 41.7 ± 4.6; LPG: 45.2 ± 2.7). In this regard, NO was increased in LPG-treated 
macrophage (CTR: 16.3 ± 1.7; LPG: 35.7 ± 2.1). In addition, we evaluated signaling pathways 
from PKC and ERK-1/2 using the specific inhibitors BIS and PD 98059, respectively. 
Strikingly, ERK1/2 inhibition abrogated the production of PGE2 (LPG: 1478 ± 238.6; LPG+PD: 
50.62 ± 19.4) and partially TNF-α (LPG: 6470 ± 453.7; LPG+PD: 1462 ± 251.4) and MCP-1 
(LPG: 28.38 ± 2.544; LPG+PD: 7.473 ± 1.037), while PKC inhibition interfered in IL-12 (LPG: 
35.5 ± 10.9; LPG+BIS: 20.2 ± 1.6) and TNF-α (LPG: 6470 ± 453.7; LPG+BIS: 2632 ± 324.0) 
secretion, suggesting that both pathways can contribute from a different manner to LPG-
macrophage activation. In sum, our results show that LPG from L. i. chagasi triggers 
macrophage activation by lipid body formation, PGE2 production and a proinflammatory 
response. In addition, we showed LPG effects are partially developed by PKC and ERK-1/2 
activation. 
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Abstract:  

mso-fareast-font-family:" times="">Leishmaniasis is one of the most important neglected 
diseases, caused by infection of different species of Leishmania protozoan parasites that 
proliferate in a mammalian host cell (dogs and humans) after their transmission by a sand fly as 
vector. Recent studies done in our laboratories described the presence of Leishmania RNA virus 
(LRV) within Leishmania guyanensis parasites and revealed a correlation between the presence 
of LRV and the development of mucocutaneous leishmaniasis, a more severe form of the 
disease. LRV-infected parasites (Lg-LRV+) were demonstrated to promote secretion of pro-
inflammatory cytokines and interferon-beta (IFN-beta) by murine macrophage in a TLR3-
dependent manner. Here we show that IFN-beta plays a deleterious role in establishing the 
severity of murine leishmaniasis induced by LRV+ L. guyanensis. Indeed Lg-LRV+-infected 
mice, which are deficient in type I IFN receptor (IFNAR-/-) developed smaller lesions, carried 
less parasites than wild type (WT) mice and resembled Lg-LRV- infected wt mice in terms of 
lesion sizes and parasites load. We also found IFN-beta mRNA up-regulation in vivo in the first 
hours following WT mice infection with LRV+, so we tried to mimic this up-regulation by 
injecting recombinant murine IFN-beta into Lg-LRV- infected WT mice. These mice showed a 
significant worsening of lesion pathology, likely due to a difference in the development of the 
T-helper immune response. In in vitro macrophages experiments, we demonstrated that IFN-
beta increased Lg-LRV+ parasite survival, despite that it up-regulated nos2 mRNA expression, 
probably by increasing reactive nitrogen species (RNS) and reactive oxygen species (ROS) 
detoxification. Altogether, these data suggest an important role of IFN-beta in the modulation of 
the immune response against Lg-LRV+ parasites. 
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Abstract:  

The mechanisms underlying persistent Leishmania infection remain poorly defined. Neutrophils 
are quickly recruited to the initial infection site in the skin, where they can clear insect-
transmitted promastigotes or spread engulfed parasites to other target cells (macrophages or 
dendritic cells). Neutrophil recruitment seems to be sustained during the course of infection, as 
amastigote-carrying neutrophils can be isolated from chronically infected patients and animals. 
How neutrophil responses influence amastigote fate or infection outcome is unclear. In this 
study, we found that neutrophil uptake of L. amazonensis amastigotes was less efficient than 
that of promastigotes, but amastigote uptake was accelerated by pre-treatment with anti-
Leishmania antibodies. Notably, the engulfed amastigotes were highly resistant to host 
microbicidal mechanisms, even though infected neutrophils had enhanced activation markers 
and oxidative burst, as well as accelerated cell apoptosis. Our results indicate differential 



 

responses of neutrophils to promastigote and amastigote infection, as well as differential 
susceptibility of these parasite stages to innate host defense mechanisms. This study has 
important implications for our understanding of non-healing cutaneous leishmaniasis in the New 
World: 1) it supports our previous reports on the pathogenic role of B cells/antibodies in the 
infection; 2) it reveals the distinct roles of neutrophil-parasite interactions at early versus late 
stages of infection; and 3) it opens new investigations of the possible cross-talk between 
neutrophils  
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Abstract:  

During infection with various species of leishmania, impairment of host macrophage 
microbicidal function has been linked to transport of leishmania virulence factors into 
macrophage cytosol. Our group has identified the release of small vesicles, also known as 
exosomes, as a mechanism for delivery of leishmania proteins to host macrophages. Moreover, 
we have shown that Leishmania donovani and Leishmania major-derived exosomes can 
modulate innate and adaptive immune responses through effects on host monocytes and 
dendritic cells. Recent studies with mammalian exosomes showed that these vesicles can shuttle 
RNA between cells. We thus hypothesized that exosomes released by leishmania, in addition to 
proteins, also contain parasite-derived RNAs, and that these molecules may play a role in 
leishmania pathogenesis. 

Indeed, our recent findings clearly show that exosomes released by L. donovani and Leishmania 
braziliensis contain RNA sequences. Interestingly, in both species the size range of exosomal 
RNA was considerably narrower than that of total leishmania RNA, with the vast majority of 
sequences being shorter than 200 nt versus some low abundance sequences in the size range of 
short mRNAs (~2000-3000 nt). To characterize leishmania exosomal RNA in more detail, RNA 
extracts were processed for paired end sequencing with an Illumina MiSeq instrument, which 
resulted in ~1.5 million reads per library. For the L. donovani library, 47% of reads mapped to 
the leishmania genome. 55 % of these sequences matched to non-coding RNAs (rRNA, tRNA 
and snoRNA). In addition, 44 % of sequences mapped to regions of the genome that currently 
lack annotation, suggesting that L. donovani exosomes may contain novel, previously 
uncharacterized transcripts. More detailed analysis of the L. braziliensis RNAs is in progress. 

To our knowledge, this is the first demonstration of exosomes released by a protozoan pathogen 
containing pathogen-derived RNA sequences. Our data suggests that RNA in leishmania 
exosomes is subject to selective packaging rather than random cytosolic sampling. Current 
experiments are focused on understanding the function of these RNA sequences in leishmania 
biology, particularly pathogen-host interactions. 
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Abstract:  

To assess the prevalence of Post-kala-azar dermal leishmaniasis (PKDL) in 16 visceral 
leishmaniasis-endemic communities in 6 Block PHCs of Muzaffarpur district, Bihar, India. A 
house to house survey was conducted to identify probable and confirmed PKDL cases as 
defined by WHO. An individual with multiple hypopigmented macules, papules or nodules with 
no loss of sensitivity was considered a probable PKDL case. Direct observation under 
microscope of Leishmania amastigotes in a slit skin smear (SSS) from the lesions was used to 
determine confirmed PKDL cases. A three stage procedure was used. First, during the house to 
house survey, trained field workers used an album with pictures of PKDL patients to identify 
individuals with PKDL-like lesions. For all those subjects a structured questionnaire was used to 
collect demographic data and information about the lesions and previous VL episodes. 
Information about previous VL or PKDL treatment was checked with patients’ records when 
available. In a second stage, these people were revisited by a trained physician to clinically 
differentiate PKDL probable cases from other skin conditions. PKDL probable cases were 
further tested for anti-leishmania antibodies using rK39 immunochromatographic test and these 
cases were confirmed by SSS and treated as suggested by WHO (WHO, 2010). The prevalence 
was estimated using probable and confirmed PKDL cases separately. A total of 11,466 
individuals living in the study villages were surveyed. Twenty subjects with PKDL-like lesions 
were identified by the fieldworkers but only 9 were identified as probable PKDL by the 
physician. Out of the 11 non-probable cases, 8 had other skin disorders and 3 had moved out and 
could not be re-visited by the physician. All 9 cases were rK39 positive but only 5 were 
parasitologically confirmed. The prevalence of confirmed PKDL cases was 4.4 per 10 000 
individuals and 7.8 if probable cases were also considered. The clinical history and treatment of 
the PKDL cases are discussed in detail. PKDL can develop in visceral leishmaniasis patients 
treated with different anti-leishmanial drugs. Migration of PKDL cases to other villages may 
expand visceral leishmaniasis-affected areas 
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Abstract:  

Post Kala-azar Dermal Leishmaniasis (PKDL) is a dermatosis usually occurs as a sequel of 
Visceral Leishmaniasis (VL), commonly known as kala-azar (KA), caused by L. donovani (L.d.) 
and characterized by macular, maculo-papular and nodular skin lesion on the whole body 
surface. It is of considerable epidemiological importance particularly in India because it acts as 
reservoir for transmission of parasite through sandflies. In India, it appears after a long period, 
usually 1-2 years or more, in 5-10% of VL cases, but it may also occur without manifestation of 
VL. 

Though under the existing KA elimination programme, emphasis on PKDL reporting through 
passive surveillance has been made, but still the prevalence of PKDL cases is not much clear. 



 

With an objective to assess prevalence of PKDL in endemic community of Bihar, a door-to-door 
survey was carried out in a Rukhai village of Chandi PHC where from regular occurrences of 
VL cases have been reported. Head/ representative of the households were interviewed using 
structured questionnaire to collect information on socio-demographic characteristics like age, 
sex, occupation, and past history of VL and treatment. Out of 223 individuals (52% male, 48% 
female), 41 had past history of VL occurred during 2001 to 2007, with maximum number of 
cases in 2006; 40 cases were treated with recommended dosage of Sodium Antimony Gluconate 
(SAG), and only one case received recommended dosage of Miltefosine; and all were cured with 
no history of further relapse. A total of 11 individuals (male-5, female-6) were identified as 
PKDL cases. 

The survey was further expanded in the case-based selected villages of Forbesganj block, Dist. 
Araria districts. Out of 23,915 population from 4323 households, 12 PKDL cases (Male 5, 
Female 7) were detected and referred to the concerned PHC for treatment. Out of 12, 9 had past 
history of VL. 

Keeping in view the set target of less than 1 VL case per 10,000 population at sub-district level 
under KA elimination programme, the estimated prevalence of PKDL, about 5 per 10,000 
population even in partly population of highly endemic sub-district, is a matter of concern for 
policy planners. 
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Abstract:  

Intro In the Indian subcontinent 5-10% of patients are estimated to develop PKDL following VL 
infection. In this study the safety and efficacy of L-AmB to treat PKDL was assessed. 

Methods Inclusion criteria were 

 positive rk-39 RDT 
 nodules, papules or plaques consistent with PKDL 
 +/- parasitological confirmation of amastigotes 

Cases were graded as per WHO grading charts for clinical severity and parasite density. 
Treatment consisted of 2.5 mg/kg/day L-AmB (Ambisome®) for 20 consecutive days, repeated 
after 30 days. Skin slit TOC was performed after 1st and 2nd treatments, and a 3rd course was 
given if clinically indicated by persistence of parasites or clinical severity. 

Safety was assessed by monitoring side effects and comparing haematology and biochemistry at 
baseline and post treatment. 

Initial cure was defined as parasite clearance at time of treatment completion, with final cure 
determined at 12 months by lesion resolution. 



 

Results 76 patients met the inclusion criteria. Of these 56% showed macular lesions, 35.5% 
maculopapular and the remaining nodular and mixed. 70% had clinical severity score 6, with 
3.9%, 6.6%, 5.3% and 2.6% scoring score 5, 4, 3 and 2 respectively. 

10.5% were parasitologically negative and were included based on clinical history and 
presentation, whilst 60.4% and 18.4% were grade 2 and 3 respectively. 4 patients were HIV 
positive. 71(93.4%) had previous history of VL. The median (IQR) gap between VL treatment 
and appearance of lesion was 2 (1-4) years. 

93.4% received a second course of treatment and 62% received a third. No clinically significant 
differences in Hb, Creatinine, SGPT or platelets were seen before and after treatment 
completion. 

The treatment was well tolerated with 15.8% suffering mild adverse events. 1 patient stopped 
treatment after the 1st course due to allergic reaction. 

At the end of treatment, 81% of patients showed parasite clearance. At one year follow up 61 
out of 76 (80.3%) were traced, of whom one had died. Of these, 47 were physically examined 
and the remainder assessed over telephone as they had left the district. 

Of the 61 patients traced 43 (70.5 %) reported 100% improvement in skin lesions. 55 (90.2%) 
cases reported >90% improvement in skin lesions and 5(8.2%) patients showing 10%, 50%, 
70%, 75% , 75% improvement respectively. 

Conclusion This regime of L-AmB appears to be a safe and effective treatment for PKDL in 
Bihar. The current cost of L-AmB prohibits this regimes feasibility in India. 
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Abstract:  

Treatment of Post Kala-Azar Dermal Leishmaniasis(PKDL) is an important and unresolved 
issue which need to be addressed for achievement of Visceral Leishmaniasis Elimination 
programme which aims to eliminate Visceral Leishmaniasis from the Indian Subcontinent by 
2015 and PKDL by 2018. PKDL cases serve as a reservoir of leishmania infection in the 
population and should be diagnosed and treated effectively. PKDL is characterized by macular, 
papular or nodular lesions or a mixture of them. It is quite common in Sudan (occurring in > 
50% patients with VL), where it may occur concurrently or follows immediately after an 
episode of VL and heals spontaneously in 6 months to several years after an episode of VL 
whereas in India it occurs 6 months to 3 years after the cure of VL. In the Indian subcontinent, 
up to 20% patients of VL develop PKDL whereas the incidence is much less in India. Several 
treatment regimen have been used for the treatment of PKDL in India. . In India cure rates are 
64–92% with Sodium stibogluconate(SSG) in doses of 20 mg/kg per day for 120 days. Similarly 
three 20 day infusions of amphotericin B for an interval of 20 days poses a real threat of 
nephrotoxicity. These long parenteral regimens invariably lead to either non-acceptance or poor 
compliance. Ambisome (liposomal Amphotericin B) in the dose of 2.5 mg/kg for 20 injections 



 

is another alternative with minimal side effects but considering its high cost makes it not a 
feasible option. Milefosine and Paromomycin, have been approved for the treatment of VL in 
Indian subcontinent has also been tried for PKDL treatment. Oral miltefosine has been 
successfully used in doses of 100mg/day for 12 weeks and 8weeks regimen and found to be an 
effective alternative for treatment of PKDL with cure rate of 93 and 81% respectively. Another 
study from India also showed miltefosine to be effective when used in a doses of 50mg thrice 
daily for 60 days and 50mg twice daily for 90days. However, Paramomycin has failed to show 
its efficacy when used in a doses of 11mg/kg for 45 days in Bihar, India. As few cases of PKDL 
are enough to maintain the reservoir of infection and with ineffective and limited treatment 
option, the efficacy of combination therapy should be explored to decrease the treatment 
duration ,increase compliance and to curtail the infection in the population. 
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Abstract:  

The mitochondrial tryparedoxin peroxidase of Leishmania infantum, a peroxiredoxin designated 
as mTXNPx, albeit dispensable in promastigotes, was found vital for the parasite to thrive in 
mammalian hosts (1). Interestingly, this crucial function could not be attributed to the protein 
well defined hydroperoxide-detoxifying activity because mutant parasites expressing a 
peroxidase-inactive version of mTXNPx were competent to infect mice. Searching for an 
alternative function for mTXNPx, we found that knockout promastigotes presented increased 
sensitivity at 37ºC, the temperature found in the mammalian host. This thermo-sensitive 
phenotype, common to several chaperone-deficient cells, suggested to us that mTXNPx could be 
functioning as a chaperone, an activity displayed by some peroxiredoxins. 

With the ultimate aim of clarifying the essential role played by mTXNPx during Leishmania 
infectivity, we are addressing the mechanism underlying its chaperone function in vitro and how 
this is regulated. Here we show that mTXNPx works as a chaperone holdase protecting client 
proteins from thermal-induced aggregation. mTXNPx switches from an active to an inactive 
chaperone depending on its oxidation status and associated quaternary structure. It is active 
when fully reduced and, hence, in a decameric stage, and inactive when oxidized and in a 
dimeric form. Surprisingly, while reduced mTXNPx is an efficient chaperone at heat shock 
temperatures, it has no chaperone function at non-stress conditions. This, together with the 
observation that reduced and but not oxidized mTXNPx undergoes structural rearrangements at 
heat shock temperatures, suggests that mTXNPx might be a temperature-regulated chaperone. 
By using electron microscopy, we found that reduced mTXNPx binds its client proteins in the 
center of its decameric ring-like structure when exposed to heat shock conditions. Importantly, 
mTXNPx appears to maintain its clients in a folding-competent state and allow their transfer to a 
chaperone foldase-system for productive refolding upon return to non-stress conditions. In 
conclusion, we show that, when reduced and decameric, mTXNPx turns into a temperature-
regulated chaperone that prevents protein aggregation. This property might be physiologically 
relevant when parasites are suddenly exposed to the higher temperature of the host cell and have 
to quickly adapt. 



 

 (1)Castro et al. (2011). PLoS Pathog. 7:e1002325 

Founded by FCT(Portugal)/FEDER(EU) through projects PTDC/CVT/100090/2008 and 
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Abstract:  

Positive diagnosis of Post Kala-Azar Dermal Leishmaniasis (PKDL) is important due to the 
long and toxic treatment with anti-leishmanial drugs. Treatment can last up to 6 months, the 
drugs can be toxic with serious side-effects, is a waste of medical and economic resources and, 
in addition, PKDL patients may serve as a reservoir for Visceral Leishmaniasis (VL). Here we 
attempt to systematically review published literature for diagnosis of PKDL and extract the 
diagnostic accuracy data to compare the relevant new index tests under evaluation. 

A search was performed to find all the literature associated with PDKL  and diagnostics. 
Diagnostic accuracy data was extracted from 20 articles which included 41 separate 2x2 
contingency tables. Index tests included 25 serological tests (rK39 dipstick, ELISA, DAT, 
Leishmanin test), 6 PCR,  4 immunohistochemical staining, 3 microscopy of skin-slit smears 
(SSS), 2 culture and 1 hematoxylin and eosin stained sections; and article were assessed for 
quality using QUADAS-2. 

The heterogeneity of the 20 articles was large as there were 6 types of index test, and 5 different 
reference standards and, therefore, pooling of data was not possible. Unfortunately, there were 
few studies of high quality mostly due to the poor reference standard of clinical symptoms plus 
microscopy of SSS for PKDL which is of low sensitivity. This makes it difficult to compare 
new diagnostics as the calculated specificity is very low. 

We recommend well-designed diagnostic accuracy trials that evaluate, side-by-side, all currently 
available diagnostics for PKDL. This would include clinical symptoms, serological, antigen, 
molecular and parasitological tests. A future development may be the use of statistical modeling 
to evaluate diagnostics when they is no suitable gold standard to refer to as is the case with 
PKDL. As a community, we must prioritise the full evaluation of all available diagnostics in 
well-designed diagnostic accuracy studies. 
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Abstract:  



 

Post kala-azar dermal leishmaniasis (PKDL), skin dermatitis in treated VL (Visceral 
Leishmaniasis) patients, is caused by the Leishmania donovani protozoan parasite. It is mainly 
found in East Africa (>50% Sudan & >30% Kenya) and 5–10% Indian subcontinent (India, 
Bangladesh and Nepal) after successful or irregular treatment of kala-azar (VL). The disease 
develops in a variety of clinical forms from hypopigmented macules to infiltrated papules and 
nodules on the skin of the face, limbs, or trunk. In Indian subcontinent, it manifests after months 
or several years of remission from infection, while in East Africa it develops within weeks to a 
few months. Since kala-azar is anthroponotic in Indian subcontinent, as till date no other 
reservoir (Animal) has been reported. PKDL Patients are considered as the major reservoir of 
parasites, which probably has plays an important role in interepidemic periods of VL. So to stop 
transmission of disease, a reliable non-invasive diagnostic test with proper treat is urgently 
required to detect cases early. 

Accurate diagnosis of PKDL still remains a problem for clinicians and coordinators of kala-azar 
control programs due to similar presentation by other dermatological conditions such as leprosy, 
vitiligo and fungal infection. Demonstration of parasites in skin biopsy/slit smear or by culture 
remains the gold standard; however, the methods involved are invasive, painful, require skilled 
personnel, poorly sensitive, and difficult to perform in field conditions. Blood samples required 
for confirmation needs its collection in already pre-existing anaemic patients. Moreover it is 
quite difficult to collect blood in the rural field conditions as most of the patients are illiterate 
and are afraid of giving blood even for diagnostic purposes. It is another tough proposition to 
collect blood from very small children and infants in the endemic field setting. There is also 
great difficulty in collecting blood from healthy contacts and controls, as they are of the opinion 
that they do not suffer from any disease. In 5 to 15% of PKDL patients, the absence of a history 
of VL suggests subclinical infection and poses further difficulty for diagnosis. 

Purely non-invasive method for diagnosis of VL has been reported from sputum and urine 
samples by using rK39 strip test1-2. To the best of our knowledge, this is perhaps the first study 
on rK39 strips (InBios, Seattle, WA) test to detect active PKDL cases using urine samples. The 
sensitivity of dipstick (rK39) test in urine was 95%, 98%, & 100% in macular, maculo-papular 
and nodular or papulo-nodular type of PKDL cases respectively. The specificity of the test was 
about 100%. 

Finally need to early diagnosis and proper management for active PKDL cases are two 
important strategies of the control and eradication program which is scheduled to end by 2015 
and 2018 in the Indian subcontinent. So this diagnostic test will be highly beneficial in diffic 
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Abstract:  

Introduction: In South Asia, post-kala-azar dermal leishmaniasis (PKDL), presenting as an 
otherwise asymptomatic, generally hypopigmented rash, usually affects a subset of visceral 
leishmaniasis (kala-azar) cases following curative treatment. Self resolution is uncommon, but is 
traditionally treated with 120 painful doses of intramuscular sodium antimony gluoconate 



 

(SAG), medication which itself can cause serious adverse effects. PKDL patients are an 
important source of Leishmania parasites, which have no proven non-human reservoir in South 
Asia. Improved diagnosis and case management of PKDL has thus been identified as important 
for successful kala-azar elimination, targeted for elimination in South Asia by 2015. Methods: 
We conducted a cross-sectional survey from September 2011 to June 2012. We screened for 
current and past PKDL (onset since January 2010) patients from households in 21 randomly 
sampled villages in two sub-districts of Mymensingh, Bangladesh. Cases of PKDL were defined 
as those clinically diagnosed by a qualified health care provider or the study medical officer 
trained in clinical diagnosis of PKDL. We first collected qualitative data and used these to 
develop a structured questionnaire for quantitative data collection. Results: We identified 66 
PKDL patients: 51 from Fulbaria and 15 from Gafargaon. Overall, 58 (88%) sought care for 
PKDL when surveyed: 98% in Fulbaria and 53% in Gafargaon. In Fulbaria, 46 (90%) went to 
the Médecins Sans Frontières (MSF) kala-azar and PKDL treatment facility, and all of them 
received treatment with Liposomal Amphotericin B. Of these 46, 31 (67%) reported complete 
disappearance and 5 reported reappearance of rash. In Gafargaon, when surveyed, only 3 (20%) 
were found who had been diagnosed by an existing health care provider in the area and treated 
for PKDL (2 with SAG and 1 with Miltefosine). The remaining were diagnosed by the study 
medical officer. The median delay between PKDL symptom onset (appearance of rash) and 
diagnosis overall was 8.5 months. Before developing PKDL, only 40% heard about it and 20% 
knew where to go for treatment. Only one ever attended any meeting on PKDL. Discussion: 
There is substantial delay in PKDL diagnosis in Mymensingh. Moreover, in a newly kala-azar 
high endemic sub-district like Gafargaon, a major proportion of PKDL patients is remaining 
undiagnosed and untreated. Challenges remain to do early diagnosis and deliver affordable and 
effective PKDL treatment in Bangladesh, and must be overcome if kala-azar is to be eliminated. 
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Abstract:  

Background: Post kala-azar dermal leishmaniasis (PKDL) plays an important role in 
maintaining endemicity of visceral leishmaniasis and its transmission. Treatment regimens for 
PKDL are toxic and require 3-4 months of hospitalization. These long and arduous regimen 
result in extensive non-compliance. There is an urgent need to develop a safe, effective and 
acceptable regimen for the treatment of PKDL. Paromomycin (PM) has been recently approved 
in India for treatment of Visceral Leishmaniasis (VL), hence we tested its efficacy in patients in 
PKDL. 

Methods: In this exploratory study, 31 patients with PKDL aged 10 years and above were 
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analysis. 

Background: Post kala-azar dermal leishmaniasis (PKDL) plays an important role in 
maintaining endemicity of visceral leishmaniasis and its transmission. Treatment regimens for 
PKDL are toxic and require 3-4 months of hospitalization. These long and arduous regimen 
result in extensive non-compliance. There is an urgent need to develop a safe, effective and 



 

acceptable regimen for the treatment of PKDL. Paromomycin (PM) has been recently approved 
in India for treatment of Visceral Leishmaniasis (VL), hence we tested its efficacy in patients in 
PKDL. 
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Abstract:  

Cutaneous leishmaniasis (CL) caused by Leishmania (L.) tropica or L. major is a chronic, 
frequently disfiguring skin disease with limited therapeutic options. Especially in developing 
countries such as Afghanistan the healing of ulcerative skin lesions is frequently complicated 
and delayed by bacterial and fungal infections. These problems and the fact that the wound 
repair response affects the outcome of mouse CL prompted us to pursue a novel therapeutic 
concept that aimed to prevent superinfections, to accelerate wound closure, and to improve the 
cosmetic outcome of CL. In two randomized clinical phase IIa and IIb trials in Afghanistan CL 
patients were treated by a single initial physical cell destructive coagulation using bi-polar 
electrothermocauterisation (ETC) followed by moist wound treatment (MWT) with a 
polyacrylate jelly including an antiseptic 0.045% (w/w) pharmaceutical sodium chlorite 
preparation (DAC N-055). In previous studies tissue regenerating effects of DAC N-055 were 
demonstrated in non-infectious ulcers and non-healing wounds of surgical patients. In the first 
study the treatment ETC+MWT with DAC N-055 was compared to ETC+MWT without DAC 
N-055, whereas in the second trial ETC+MWT with DAC N-055 was compared to intralesional 
sodium stibogluconate (SSG) injections alone. Both treatment groups in trial 1 showed a rapid, 
but similar mean wound closure time of the L. tropica lesions (43.2±4.0 vs 42±4.1 d; p=0.83, 



 

log rank test). Superinfections occurred in both groups at the same rate (8.8%), whereas the 
incidence of reulceration was higher in group treated without DAC N-055 (18.5% vs 10.2%; p = 
0.158, Fisher´s Exact test). In trial 2, complete epithelisation before d75 after treatment start 
(primary outcome) was achieved in 100% of patients treated with ETC+MWT/DAC N-055, but 
only in 65% treated with SSG (p=0.004, Pearson Chi-Square test). The mean lesional survival 
time was 35 d in the ETC group, but 69 d in the SSG group (p=0.0001, log rank test). Across all 
treatment regimens we observed a faster primary wound closure in L. tropica- as compared to L. 
major-infected ulcers. Taken together, ETC+MWT containing DAC N-055 is a valid therapeutic 
option for the treatment of OWCL elicited by L. tropica or L. major. 
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Abstract:  

Leishmaniasis is a multihost vector-borne infectious diseases which forms a significant disease 
burden. The current multihost theory known as the 'dilution effect', suggests that the maximal 
disease risk is obtained when the community is composed entirely of the most competent host 
species. However, several recent studies have questioned the universality of this theory. In this 
study we explore the relationship between host diversity, vector behavior, and leishmania risk. 
To this end, we have develop a new dynamic model, based on that of Ross, which was extended 
to include two distinct host species, one vector species with variable preferences, and - a critical 
separation between density and diversity parameters. With the aid of the model we were able to 
compute the basic reproductive rate, R0, a well-established measure of disease risk. The analysis 
of the model has identified a new diversity amplification mechanism, for which the disease risk 
is maximal when both host species are present in the community. Our model points on the exact 
conditions under which diversity amplification, or dilution, would occur. Such formulation is 
able to account for the different and sometimes contradictory patterns often observed in nature. 
The mechanism of diversity amplification also bears an implication for intervention policies. 
Unlike the current perception which suggests that an effective intervention policy should be 
aimed at protecting the preferred host by the vectors, our model demonstrates that under certain 
circumstances, acting upon such a policy may actually have a devastating potential of increasing 
disease risk. 
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Abstract:  

Different molecular markers have revealed high levels of intra and inter-specific variability but 
the importance of the groups defined by these markers in relation to immune protection is poorly 
studied. Present research focuses principally on the search for antigens that protect against the 
parasite that causes visceral leishmaniasis in dogs and old world cutaneous leishmaniasis of man 
associated with Leishmania major and L.tropica. An intriguing question is what are the levels of 



 

cross immunity between the different species and the different genetic populations of these same 
species? Information on this subject is available from experimental infections in laboratory 
animals, clinical records and epidemiological data; however, it is rarely considered or analyzed. 
The picture that is beginning to immerge from these records is that cross immunity is complex 
and that it crosses the subgenera which are extremely well defined phylogenetic groups. For 
instance L. (Leishmania) major protects against both old world and American species of the 
same subgenus that cause cutaneous leishmaniasis but not against members of the subgenus L. 
(Viannia). However some members of the latter subgenus such as L.(V.) panamensis do appear 
to protect against some of the cutaneous parasites belonging to the subgenus L. (Leishmania) 
such as L.(L.) mexicana. Amongst the American viannias cross immunity is incomplete between 
the different species and although there are no clear group cross immunity parasites belonging to 
the guyanensis clade appear to have a wider cross protection spectrum within the subgenus than 
those of the braziliensis clade. Support for the importance of antigenic differences between 
species in immunological responses is being confirmed in both human and experimental models 
where greater reaction values are observed with the homologous antigens. 
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Abstract:  

Objective: Visceral leishmaniasis (VL) is a predominantly rural disease, common in the low 
lands of eastern Nepal. Since 1997 VL cases have also been reported among residents of the city 
of Dharan. Our main research objective was to find out whether there had been local 
transmission of VL inside the city 

Methods: We conducted an outbreak investigation including a case-control study; cases were all 
urban residents treated for VL between 2000 and 2008 at BP Koirala Institute of Health 
Sciences, a university hospital in the city. For each case, we selected four random controls, with 
no history of previous VL; frequency-matched for age. Cases and controls were subjected to a 
structured interview on the main exposures of interest and potential confounders; a binominal 
multilevel model was used to analyze the data. We also collected entomological data from all 
neighborhoods of the city. 

Results: We enrolled 115 VL patients and 448 controls. Cases were strongly clustered, 70% 
residing in 3 out of 19 neighborhoods. We found a strong  association with socio-economic 
status, the poorest being most at risk. Housing was a risk factor independent from socio-
economic status, most at risk were those living in thatched houses without windows. ‘Sleeping 
upstairs’ and ‘sleeping on a bed’ were strongly protective, OR of 0.08 and 0.25 respectively; 
proximity to a case was a strong risk factor (OR 3.79). Sand flies were captured in all 
neighborhoods; in collections from several neighborhoods presence of L. donovani could be 
demonstrated by PCR.  

Conclusion: The evidence found in this study is consistent with transmission of  anthroponotic 
VL within the city. The vector P. argentipes and the parasite L. donovani have both been 



 

identified inside the town. These findings are highly relevant for policy makers; in VL endemic 
areas appropriate surveillance and disease control measures must be adopted not only in rural 
areas but in urban areas as well. 
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Abstract:  

Leishmaniasis is endemic in south-western Europe, however recent data point to the spread and 
(re-)emergence of this disease in previously endemic and non-endemic European countries. A 
recent example is the urban community outbreak of cutaneous and visceral leishmaniasis in the 
south-western region of the autonomous region of Madrid (Spain), starting in July 1, 2009. 
More than 300 cases associated to this outbreak have been reported since then. In this work we 
generated data on molecular typing of 73 Leishmania infantum isolates obtained since January 
2008 from different regions of the autonomous region of Madrid, including the area affected by 
the outbreak. Four different L. infantum genotypes were identified during the outbreak by 
combining data from three different molecular markers (ribosomal internal transcribed spacer 1 
and 2, and k26 gene). Results obtained contribute to a better knowledge of the parasite 
population circulating in the region, and indicate that all outbreak-associated cases were infected 
by parasites of the same genotype. This genotype was not previously described; however it was 
present in other regions of Madrid at least since year 2008. Far from concluding that the 
outbreak was caused by a “new” emerging genotype, we believe that further molecular typing-
based surveillance studies are required to better understand the epidemiology of leishmaniasis in 
the region and track the origin of the outbreak. 
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Abstract:  

Background: Since high parasitemia by Leishmania infantum may be related to disease severity 
as it is by Plasmodium falciparum, it is important to identify the risk factors for, and 
consequences of, parasitemia in kala-azar. 

Methods: Six hundreds and ninety six patients with kala-azar were studied. Among them, 459 
were male, 195 were children < 2-years old, and 607 had a negative HIV test while 66 had HIV. 
There were 46 deaths. From whole blood, DNA isolation was performed with QIAmp DNA 
Blod Mini Kit (Qiagen, Germany), according to manufacturer’s instructions. Real-time PCR 
(qPCR) was based on TaqMan probe for accurate quantification of the target sequence. Specific 
primers based on kinetoplast minicircle DNA (kDNA) (Applied Biosystems, USA) were used. 



 

A standard curve was constructed using 10-fold serially diluted L. infantum parasite DNA 
corresponding to 104 to 1 parasite per reaction. Amplification and detection was performed in 
StepOn™ Real-Time PCR System (Applied Biosystems, USA). Cycling parameters were 50 oC 
for 2 min, 95 oC for 10 min, and 40 cycles at 95 oC for 15 s and 60 oC for 1 min. Standards, 
samples and negative controls were analyzed in triplicates. The threshold cycle (Ct) value was 
plotting by the standard curve. 

Results: Male patients had a median parasitemia of 699 parasites/mL (p/mL) [interquartile range 
(IQR): 98 – 2,440] versus 330 p/mL (IQR: 44 – 1,587) in women (p-value = 0.002). The 
parasitemia in infants was lower with a median of 347 p/mL (IQR: 26 – 2,230) versus 633 p/mL 
(IQR: 90 – 2,514) (p-value = 0.02) in older children and adults. HIV infected kala-azar patients 
had a median parasitemia of 1,380 p/mL (IQR: 340 – 6,438) versus 498 p/mL (IQR: 65 – 2,186) 
(p-value = 0.001). Patients who died had a median parasitemia of 1,064 p/mL (IQR: 141 – 
9,897) versus 567 p/mL (IQR: 65 – 2253) (p-value = 0.01) in those who survived. 

Conclusion: The results show that older age (>2 years old), male gender and HIV infection are 
risk factors for higher parasitemia and that higher parasitemia is a risk factor for death by kala-
azar. 
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Abstract:  

Leishmania parasites exploit their hosts for essential nutrients as is the case of zinc. This metal, 
the second most abundant trace metal in organisms, is required for the structure or activity of 
many proteins. Among the Leishmania components requiring zinc are the major surface protease 
GP63, a molecule implicated in several parasite functions and a virulence factor, and the 
mitochondrial universal minicircle sequence-binding protein (UMSBP) involved in kinetoplast 
replication. Although a crucial element, studies in several cell types reveal that zinc is toxic if 
present at high concentrations. Accordingly, zinc metabolism in any organism is subjected to 
several levels of regulation. Despite the biological relevance of zinc to Leishmania and of its 
potential toxic effects, no data has been published on the mechanisms underlying zinc 
acquisition and homeostasis in these parasites. To start addressing these processes we 
investigated how Leishmania infantum internalizes zinc from its milieu. Here, we report on the 
characterization of the LiZIP3 protein, a member of the ZIP family of divalent metal 
transporters, and on its regulation. 

LiZIP3 was identified as a protein involved in the acquisition of zinc since its expression i) in a 
yeast strain defective in zinc acquisition systems rescued the growth in zinc-limiting medium 
and ii) in Xenopus laevis oocytes stimulated the uptake of 65Zn2+. Studies in X. laevis further 
indicated that ZIP3 transports zinc with high affinity (K_0.5^"Zn" ≈0.1M). In L. infantum, 
LiZIP3 expression depends on the concentration of zinc in the parasite environment. It was 
induced in the presence of the metal chelator EDTA and reduced following the addition of zinc. 
Furthermore, we observed that, whereas the protein was present at the parasite surface under 
zinc-limiting conditions, LiZIP3 level decreased after 24 hours of zinc supplementation and 



 

membrane localization was lost. We found that the regulation of LiZIP3 expression in L. 
infantum is largely mediated at the level of mRNA stability. Indeed, while mRNA levels 
increased when parasites were grown in low-zinc medium they rapidly decreased (within one 
hour) following zinc addition. We observed no LiZIP3 mRNA down-regulation in response to 
zinc when we inhibited protein synthesis, implicating a labile protein in the destabilization of the 
mRNA when zinc is available. Together, our data suggest that LiZIP3 is a zinc importer – the 
first identified in Leishmania - and that its expression is tightly regulated by zinc status. 
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Abstract:  

The Leishmania major genome has revealed the presence of three ecotin-like peptide inhibitors 
of trypsin-family serine peptidases (ISPs), enzymes that are absent in Leishmania. These ISPs 
have been proposed to inhibit host serine peptidases, with ISP1 expressed in the vector-borne 
promastigote stages, and ISP2 also expressed in the infective mammalian amastigote stage. Of 
the three ISPs, ISP2 has been shown to inhibit neutrophil elastase (NE), a serine peptidase 
expressed by the mammalian innate immune cells, neutrophils and macrophages. This prevents 
a Toll-like receptor 4 (TLR4)-NE pathway during Leishmania-macrophage interaction 
promoting Leishmania survival and growth in both BALB/c and C57BL/6 murine macrophages 
due to a downregulation in the production of superoxide. Using fluorescent and bioluminescent 
L. major wild-type and ISP2/3 knock-out (Δisp2/3) mutants, the molecular basis for ISP2 as a 
virulence factor is being investigated by examining interactions with innate cells of the early 
immune response and tracking disease progression during in vivo infection. The use of 
transgenic mice deficient in NE has also enabled an investigation into the role of this host serine 
peptidase during in vivo infection with L. major wild-type and Δisp2/3 parasites. Quantitative 
IVIS bioluminescence imaging, through longitudinal non-invasive monitoring of parasite 
dissemination, as well the examination of myeloperoxidase (MPO) activity of activated 
neutrophils in vivo has been determined over a period of 10 weeks. The innate cell populations 
at the site of an ear inoculation at specific time points during infection have also been monitored 
by flow cytometry. We will discuss the effect of ISP2 on the innate immune response, innate 
cell recruitment and activation and how this affects disease progression during Leishmania 
infection. 
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Abstract:  

Unlike all other organisms, Leishmania (as well as all members of the Trypanosomatid family) 
maintain a large cellular pool of proline that, together with alanine, serves as an alternative 
carbon source and as a reservoir of organic osmolytes. We cloned and characterized a new 
neutral amino acid transporter, LdAAP24 that translocates proline and alanine across the L. 
donovani plasma membrane. By knocking out the gene that encodes for LdAAP24 we showed 
that this transporter fulfills multiple functions: it is the sole supplier for the intracellular pool of 
proline and contributes to the alanine pool; it is essential for cell volume regulation after osmotic 
stress; and it regulates transport and homeostasis of glutamate and arginine, none of which are 
its substrates. 

Splice leader mapping of the two adjacent LdAAP24 genes indicated that one of them undergo 
alternative trans-splicing, giving rise to two variants; one that contains the entire open reading 
frame and translocate both proline and alanine and a second variant that is 18 amino acid shorter 
in its N-terminus translocates only alanine. Further analysis indicated that the 18 amino acids at 
the tip of the long soluble N terminus (89 amino acids) regulate alanine transport likely by 
interacting with the internal transporter loops. 

Interestingly, loss of cellular proline signal for parasites in the insect to develop virulence, a 
process called metacyclogenesis; ∆ldaap24 mutants transiently express gene markers of 
metacyclogenesis, at late log rather than late stationary phase. In addition, they change to 
metacyclic-like morphology at mid log, but resume oval shape at stationary phase. Finally, 
∆ldaap24 are significantly more susceptible to oxidative stress than wild type. We conclude that 
by controlling the cellular pool of proline LdAAP24 plays a key role in virulence development 
of Leishmania parasites inside the vector. 

 

This work was supported by grant number 696/12 from The Israel Science Foundation founded 
by The Academy of Sciences and Humanities and by grant number CRSII3 127300 from the 
Swiss National Science Foundation. 
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Abstract:  

Macrophages play major roles in innate or adaptive immune response. Once activated, 
macrophages can assume varied types of activation, ranging from classical or M1 polarization 
toward a microbicidal phenotype, or varied types of non-classical or M2 polarization. Prior 
studies of macrophages infected with Leishmania spp. indicate these protozoa can induce a 
pattern of gene expression that best resembles M2a, or alternative activation. 

MicroRNAs are small noncoding RNAs of that regulate gene expression post-transcriptionally. 
miRNAs act through base-pairing of a 6-8 bp seed sequence to the targeted transcript, and each 



 

miRNA can modify expression of many genes. We previously found that a set of miRNAs are 
induced during macrophage activation toward three polar extremes (M1, M2a, M2b). We also 
reported that miR-200b and miR-200c target the TLR4 pathway adaptor molecule MyD88. 
Mimics of both miR-200b and miR-200c decreased activity of an NF-κB reporter in HEK293 
cells stably expressing TLR4, either under resting or TLR4 stimulated conditions. Transfection 
of cells with miR-200b or miR-200c significantly decreased expression of MyD88. We found 
evidence that miR-200b or miR-200c act in human macrophages, since miRNA-200b or 
miRNA-200c transfected into the differentiated monocytic THP-1 cell line decreased the 
abundance of MyD88 transcripts, and decreased the LPS-induced expression of the 
proinflammatory molecules IL-6, CXCL9 and TNF-. 

To explore the potential importance of miRNAs in the global changes in macrophage gene 
expression induced by Leishmania spp., we performed coupled mRNA and miRNA arrays. 
Macrophages from 4 human donors were incubated with either logarithmic or with virulent 
metacyclic L. infantum chagasi promastigotes, after which total or small RNAs were extracted 
for analysis. Analysis of significant changes in gene expression on Illumina Ref8 bead chip 
transcript array revealed logarithmic promastigotes caused more changes in transcripts than 
metacyclic promastigotes. Highlights were induction of 8 genes encoding metallothioneins by 
logarithmic promastigotes. A parallel TaqMan based profiling analysis of miRNAs highlighted 
11 miRNAs that were differentially regulated by Lic. Most changes occurred in macrophages 
incubated with logarithmic promastigotes, and all changed miRNAs were downregulated with 
the exception of one. Of particular interest miR-200b was significantly downregulated by 
logarithmic promastigotes, and validated in independent studies. 

Coordinated analysis of microRNA and mRNA profiles revealed eleven putative targets of miR-
200b and two targets of miR-744 were significantly changed. These include several potentially 
involved in macrophage functions and gene expression. Overall our data suggest a limited 
number of miRNAs may modify gene expression during Leishmania infection of macrophages. 
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Abstract:  

Leishmania RNA virus 1 (LRV1) is a dsRNA virus of the family Totiviridae, which persistently 
infects some strains of species within the subgenus Viannia of the protozoan parasite 
Leishmania. L. guyanensis LRV1 has been associated with hypervirulence and increased 
metastasis, the latter being a hallmark of the more severe forms of leishmaniasis (Ives et al. 
Science 2011). Intriguingly, while many Leishmania species have lost genes mediating RNA 
interference (RNAi), Viannia species have retained a highly active pathway (Lye et al PLoS 
Pathogens 2010). As in other organisms, RNAi works well as a tool for probing gene function 
in Leishmania. 

In many organisms the RNAi machinery plays a significant role in the control of viruses, and 
here we explore the interactions between LRV and RNAi in modern Leishmania species. We 



 

proposed previously that LRV1 may have been a force contributing to the loss or diminution of 
RNAi early in Leishmania evolution (Beverley Nature Genetics 2003; Lye 2010). As L. 
braziliensis LRV1s have not been extensively characterized, we surveyed L. braziliensis strains 
for the presence of LRV1 (Zangger et al PLoS NTD 2013, and abstracts elsewhere at this 
symposium).  From these we selected several for complete viral genome and small RNA 
sequencing.  In all respects the three Lbr LRV1 genomes resembled Lguy LRV1, including the 
+1 reading frame shift between the predicted capsid and RNA-dependent RNA polymerase. Lbr 
LRV1s showed extensive nucleotide divergence (up to 18%), approaching that of the Lguy-Lbr 
LRV1s (22%). 

Small RNA sequencing of Lbr and Lguy LRV1-infected parasites showed high levels of small 
RNAs mapping to their respective LRV1 genomes, ranging from 0.4-1.5% of total siRNAs. The 
structure and size distribution of these siRNAs were identical to normal cellular siRNAs, as 
defined recently in studies of siRNAs bound to a tagged Lbr Argonaute protein (Atayde et al 
Mol Micro 2013). LRV1 siRNAs mapped broadly across both strands of the LRV1 genome, 
albeit with several ‘hot spots’. Notably, siRNA levels were robust, being comparable to those 
arising from a highly active luciferase stem-loop transgene (LUC-StL) able to extinguish 
luciferase reporter expression. 

We then explored the ability of an LRV1 stem-loop transgene to target LRV1.  Analysis of 
LRV1 capsid levels by FACS and viral RNA by RT-PCR showed dramatic reductions in 
LRV1.    This finding has important practical applications in the generation of isogenic lines 
lacking LRV1s.   

These results raise the conundrum of how LRV1, which resides and replicates in the cytosol, is 
able to be seen but yet survive recognition and attack by the endogenous RNAi pathway of 
Leishmania, yet can fall prey to attack when targeted by the 'exogenous' nuclear LRV stem-loop 
transgene.  Models addressing this will be discussed. 
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Abstract:  

The surface of  Leishmania promastigotes is dominated by abundant phosphoglycan (PG) 
glycoconjugates bearing a repeating [Gal-Man-P] motif, including lipophosphoglycan (LPG) 
and proteophosphoglycans (PPGs). LPG and PPGs play critical roles in both the establishment 
of the parasite following introduction of the infective metacyclic form by the bite of the sand fly, 
differentiation to the replicative amastigote form, and directing the immune responses. We have 
used forward and reverse genetic approaches to identify genes implicated in LPG/PPG synthesis 
and determine the molecular role and effect on parasite virulence. 

In the sand fly, Leishmania attaches to the midgut to avoid excretion, but ultimately must release 
for transmission. In L. major strain Friedlin, this is controlled by stage-specific modifications 



 

LPG. Replicating procyclic parasites express PG repeating units  modified by β1,3-galactose 
residues able to bind to the midgut lectin PpGalec.  In metacyclics, the Gal residues become 
capped with α1,2-D-arabinopyranose residues, which precludes PpGalec binding.  

We  characterized two closely related L. major enzymes (FKP40 and AFKP80) encoding 
bifunctional proteins with kinase/pyrophosphorylase activities. Both were able to salvage L-
fucose to GDP-L-fucose, but only AFKP80 yielded GDP-D-Arap from exogenous D-Arap. 
Correspondingly, afkp80- mutants lack D-Arap modifications while fkp40- mutants resembled 
WT. Unexpectedly, we were unable to produce fkp40-/afkp80- double mutant. This raised the 
possibility that GDP-L-Fuc and/or GDP-D-Arap are essential to L. major, although fucosylated 
glycoconjugates have never been described in Leishmania pathogenic to mammals. To test this, 
we engineered GDP-Fuc prototrophs by expressing the de novo GDP-L-Fuc pathway enzymes 
GMD (GDP-mannose dehydratase) and GMER (GDP-fucose synthetase) from trypanosomes in 
Leishmania. In this background, generation of the fkp40-/afkp80- double mutant was successful, 
and these mutants lacked GDP-Arap while synthesizing abundant GDP-Fuc. These data suggest 
that GDP-Fuc (or a related metabolite) is essential for L. major viability. 

In sand fly infections, the ability of afkp80- mutants to survive and differentiate to metacyclics 
was comparable to wild-type. Fewer free metacyclics were found in dissected midgets, 
confirming the critical role of D-Arap modifications in release. Unexpectedly, metacyclic 
afkp80- parasites showed a delay in lesion formation in mouse infections. Both the fly and 
mouse afkp80- phenotypes were fully restored by re-expression of AFKP80. Delayed lesion 
formation was not seen in afkp80- amastigote infections, and surprisingly, metacyclic afkp80- 
parasites infected macrophages normally.  A role for Gal exposure was ruled out by infectivity 
tests of galectin-KO mice and use of L-fucose as an alternative capping sugar.   These data 
imply that D-Arap plays an unrecognized role in mammalian infections. 
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Abstract:  

Leishmania cause a spectrum of diseases ranging from self-healing ulcers (cutaneous) to 
disseminated (mucocutaneous) and often fatal infections (visceral leishmaniasis). Pentavalent 
antimonials were the first line treatment for over 70 years but development of resistance against 
antimonials has given an alarm for need of new drugs and to understand the mechanism of drug 
resistance. Using DNA microarray expression profiling approach, we identified a gene encoding 
mitogen-activated protein kinase 1 (MAPK1) for Leishmania donovani (LdMAPK1), that was 
consistently down-regulated in antimony-resistant field isolates. The differential expression of 
the gene in resistant and sensitive isolates was confirmed both at RNA and protein levels. To 
understand the role of MAPK1 in antimony resistance, the gene was transfected in wild type 
parasites. The MAPK1-transfected parasites exhibited more susceptibility to Sb(III) as 
compared to wild type cells. Further, the transfectants displayed 2-3 times increase in loss in 
mitochondrial potential and DNA fragmentation on treatment with Sb(III). The data suggested 
that MAPK1 is possibly involved in antimony mediated apoptotic pathway. Hence, its 
overexpression can increase the susceptibility of the parasite towards antimonials. 
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Abstract:  

Bardet-Biedl syndrome (BBS) is a human genetic disorder with a spectrum of symptoms caused 
by primary cilium dysfunction. The disease is caused by mutations in one of at least 16 
identified genes, of which 7 encode subunits of the BBSome, a protein complex required for 
specific trafficking events to and from the primary cilium. The molecular mechanisms 
associated with BBSome function remain largely unknown. We have generated null and 
complemented mutant lines of the BBSome subunit BBS1 in Leishmania major. The BBS1 null 
parasites have no apparent defects in growth, motility or differentiation in vitro but accumulate 
vesicles at the flagellar pocket. Infectivity of these parasites for macrophages in vitro is reduced 
compared to wild type controls but the mutant parasites retain the ability to differentiate to the 
intracellular amastigote stage. However, infectivity of BBS1 null parasites is severely 
compromised in a BALB/c mouse footpad model. We hypothesise that the absence of BBS1 in 
Leishmania leads to defects in specific trafficking events that affect amastigote persistence in 
the host. This is the first report of an association between the BBSome complex and pathogen 
infectivity, providing a tractable model for the study of this complex in both Leishmania and 
human cells. 
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Abstract:  

Recent reports indicated high miltefosine treatment failure rates for visceral leishmaniasis (VL) 
on the Indian subcontinent. To further explore the pharmacological factors associated with these 
treatment failures, a population pharmacokinetic-pharmacodynamic study was performed to 
examine the relationship between miltefosine drug exposure and treatment failure in a cohort of 
Nepalese VL patients treated with miltefosine monotherapy according to standard treatment 
protocols. Blood samples were collected nominally at the end of treatment (EOT) and the 
miltefosine steady-state concentrations in these samples were analyzed using liquid 
chromatography coupled to tandem mass spectrometry. A population pharmacokinetic-
pharmacodynamic analysis was performed in a sequential manner using non-linear mixed-
effects modeling and a logistic regression model for the binary treatment outcome (failure vs. 
cure). A population pharmacokinetic model for miltefosine was developed and used to derive 
several measures of individual drug exposure. These individual estimates of miltefosine 
exposure were explored for their relationship with treatment failure. The overall probability of 
treatment failure was 21%. The time the plasma concentration exceeded 10 times the EC50 of 



 

miltefosine (median 30.2 days) was significantly associated with treatment success and failure: 
the odds ratio for treatment failure increased with 1.08 (95% CI 1.01-1.17) for every day that the 
EOT blood concentration did not exceed 10x EC50. We here established that achieving sufficient 
miltefosine exposure is a significant and critical factor for VL treatment success, which urges 
the evaluation of the recently proposed optimal allometric miltefosine dosing regimen. This 
study constitutes a first step towards the definition of pharmacokinetic-pharmacodynamic 
targets to be attained for miltefosine in the treatment of VL. 
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Abstract:  

Karin Seifert and the LeishDNAvax consortium* 

London School of Hygiene & Tropical Medicine, Keppel Street, WC1E 7HT London, UK 

Visceral leishmaniasis (VL) is a neglected tropical disease caused by protozoan parasites of the 
genus Leishmania. There is currently no vaccine licensed for human use. Control and treatment 
of disease relies upon a limited number of anti-leishmanial drugs. Recent years have seen 
advances in drug development and drug use such as the introduction of two new drugs, 
miltefosine and paromomycin, and shorter treatment courses using drug combinations (co-
administrations) as well as single dose liposomal amphotericin B in India and Bangladesh. 
However the threat of drug resistance, stability issues at higher temperatures, difficult and costly 
administration and treatment regimes and regional differences in treatment response remain as 
treatment challenges. These open questions also remain on the research agenda. 

Here we report the outcome of a proof of concept study looking at an chemo-immunotherapy 
approach in L. donovani infected C57BL/6 mice. Mice were infected and sequentially treated 
with i) a low dose of liposomal amphotericin B (AmBisome®) 7 days after infection and ii) a 
novel 5-antigen- DNA vaccine currently in development 21 days after infection. Mice were 
sacrificed 33 days after infection and splenic and hepatic parasite burdens assessed and 
compared to untreated, AmBisome® only and DNA vector treated controls. IgG1 and IgG2a 
titers were evaluated in sera and histopathology performed on tissue sections. 

The sequential chemo-immunotherapy approach proved a promising tool in the treatment of 
experimental visceral leishmaniasis in C57BL/6 mice. 

*LeishDNAvax consortium: London School of Hygiene & Tropical Medicine (Simon Croft), 
Mologen AG (Matthias Schroff and Christiane Juhls), Charité – Universitätsmedizin Berlin 
(Peter Walden), Indian Institute for Chemical Biology Kolkata (Syamal Roy), Institute Pasteur 
de Tunis (Hechmi Louzir and Thouraya Bousoffara), Hebrew University of Jerusalem (Charle 
Jaffe), Rajendra Memorial Research Institute Patna (Pradeep Das), Drugs for Neglected 
Diseases Initiative Geneva (Farrokh Modabber). 
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Abstract:  

Background & Objective: Pentavalent antimonials were introduced in the 1940s and remain 
today one of the key treatments for leishmaniasis. Both meglumine antimoniate (MA) and 
sodium stibogluconate (SSG) are on the WHO recommended treatments lists for cutaneous and 
visceral Leishmaniasis, and are widely used via intralesional or intramuscular routes in endemic 
countries across the world. 

Over the last few years, different pentavalent antimonial products have been introduced by 
various manufacturers across the world, with some products showing concerning side effect 
profiles. As a result, the quality of some of these preparations was investigated, in particular for 
their content in elemental impurities (formerly referred to as “heavy metals”) such as Arsenic 
(As), Lead (Pb) and Cadmium (Cd). Although As, Pb and Cd are trace elements that can be 
found in antimony salts, there are stringent pharmaceutical criteria in terms of quality control to 
ensure that they remain within acceptable limits. Meglusan®, a MA solution for injection, has 
been available in the Middle East since 2010, and reports have suggested that side effects with 
this product might be more common and more severe than with the MA product which was 
previously used. The objective of this investigation was to test Meglusan® samples for 
elemental impurities. 

Methods: We analysed 3 batches of Meglusan® 5 ml vials: batch 090050 in Aug 2010, batches 
090049 and 090209 in Dec 2012. We tested these samples for 18 elemental impurities by 
Inductively Coupled Plasma Mass Spectrometry (ICP-MS). ICP-MS has become the technique 
of choice for determination of trace element in pharmaceuticals. 

Results: We found in all 3 batches significant concentrations of As, Pb and to a lesser extent, 
Cd. Concentrations in the solution ranged from 5968 to 37104 mcg/kg for As, from 12300 to 
34393 mcg /kg for Pb and from 81 to 90 mcg/kg for Cd. Based on dosages of 5 to 15 ml of 
solution injected per day, the doses of As and Pb would be well above the Permissible Daily 
Exposure (PDE) defined by the US Pharmacopea for parenteral route, and within the PDE limits 
set for Cd. Clinical aspects of the side effects will be discussed in the presentation. 

Conclusions: 3 batches of a MA product used in the Middle East showed high concentrations of 
As and Pb, which would result in patients receiving daily doses well above the PDE. This 
highlights the importance of thorough assessment of pentavalent antimonials by health 
authorities to guarantee acceptable product quality and patients safety. 
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Abstract:  

Pentavalent antimonials including Glucantime® (Glu) are still the first-line drug in several 
developing countries for treatment of leishmaniasis. Unfortunately, these drugs produce severe 
side effects including cardiotoxicity and hepatotoxicity. The antioxidant ascorbic acid (AA) has 
been used in cancer treatment in association with arsenicals, reducing their side effects through 
decrease of oxidative stress. The aim of this work was to evaluate the impact of the association 
of AA with antimonial therapy on its hepatotoxicity and efficacy in a murine model of visceral 
leishmaniasis. 

BALB/c mice infected with Leishmania infantum were treated intraperitoneally with Glu at 80 
mg Sb/kg/day, in association or not with AA (15 mg/kg/day), for a 20-day period. Control 
groups received saline or saline plus AA. Parasite loads were determined in the spleen and liver 
by limiting dilution analysis. Hepatic Sb level was determined by atomic absorption 
spectroscopy. Livers were processed for histology, stained with H&E and digitally processed by 
program Image Pro® to determine quantitatively the % of lucent areas. 

Co-treatment with AA did not affect the hepatic uptake of Sb and the ability of Glu to reduce the 
parasite load in infected mice. Microscopic analysis of the liver in animals that received Glu 
only showed predominantly swollen hepatocytes and a high proportion of lucent area, 
evidencing hepatotoxicity. Typical normal features were observed in control animals. The 
peroxidase activity was also enhanced in Glu group compared to control groups, suggesting an 
induction of peroxidade activity in response to oxidative stress. Importantly, the co-treatment 
with AA reduced the proportion of histological changes and the peroxidase activity to levels 
corresponding to the control groups. In conclusion, co-treatment with AA in antimonial therapy 
emerges as promising strategy to reduce its side effects. Financial Support: CNPq/ FAPEMIG / 
CAPES/ FIOCRUZ-CPqRR. 
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Abstract:  

Domestic dogs are the most important urban reservoirs of Leishmania infantum in endemic 
areas of visceral leishmaniasis (VL), but respond only partially to antimonial treatment. The use 
of conventional liposomes as drug carrier system has brought significant benefits in the 
chemotherapy of visceral leishmaniasis (VL), through passive targeting of the drug to the main 
sites of infection, mainly the liver. However, liposomal drugs were unable to promote 
parasitological cure in naturally infected dogs. Bone marrow was pointed out as a critical organ 



 

in the VL and antimonial therapy. In this study, we tested the hypothesis that long-circulating 
pegylated liposomes may target bone marrow more effectively than conventional liposomes and 
that a mixture of both liposomes may allow for wider distribution of the drug among the various 
infected tissues. 

Liposomal formulations of meglumine antimoniate were prepared as conventional and pegylated 
liposomes with mean vesicle diameters in the range of 150-170 nm. These formulations and 
their mixture were evaluated in mice for the serum pharmacokinetics of Sb and their 
effectiveness against Leishmania infantum infection. 

As expected, the formulation consisting of pegylated liposomes showed more prolonged serum 
levels of Sb when compared to that of conventional liposomes. The pharmacokinetic parameters 
determined for the mixture of conventional and pegylated liposomes were found to be 
intermediate between those of the original liposomes at the early time points. But at the longer 
time, the mixed formulation promoted more sustained Sb levels. 

The different liposomal formulations given as a single intravenous dose to mice infected with L. 
infantum (10 mg Sb/kg) promoted significant reduction of parasite burden in the liver and 
spleen. However, the mixed formulation was more effective than either conventional or 
pegylated ones in reducing the parasite burden in the spleen and bone marrow. 

This work established a novel strategy to improve the efficacy of liposomal drugs against VL, 
based on the use of a mixture of conventional and pegylated liposomes. 

 

This work was supported by CNPq and FAPEMIG. 
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Abstract:  

Introduction & Objectives: Mucosal leishmaniasis (ML) affects 2 to 10% of American 
Tegumentary Leishmaniasis patients, and is marked by severe tissue damage, few parasites and 
frequent relapses. Pentavalent antimonials have been the drugs of choice for ML treatment for 
over sixty years. However, its high toxicity and several contraindications are limitations to its 
use and require alternative therapies. Miltefosine is the first oral drug to successfully treat ML in 
the New World. This is the first clinical trial with the aim to evaluate the efficacy and safety of 
miltefosine in the treatment of ML patients in Distrito Federal, Brazil. 

Materials & Methods: A randomized-controlled trial was conducted at the University of Brasilia 
Hospital, Distrito Federal, Brazil, from August 2009 to March 2011. Twenty-one patients with 
ML were included on the study and divided into two groups of treatment: miltefosine 100 
mg/day for 28 days, or meglumine antimoniate (glucamine), 20mg SbV/kg/day for 30 days, with 
six months of follow-up. Statistical analysis was performed by intention to treat to compare the 



 

treatment response in both groups, whereas a p-value lower than 0.05 was considered 
significant. This study was approved by the University of Brasilia committee on ethics in human 
investigation and registered at clinicaltrials.gov (NCT01377974). 

Results: Eleven patients received miltefosine and 10 glucamine. There were two losses: 1 from 
miltefosine group (abandonment) and 1 from glucamine group (withdrawal due to 
cardiotoxicity). There was no recurrence, and only 1 patient from glucamine group failed 
therapy. The cure rate was 90% (10/11) for miltefosine group and 80% (8/10) for glucamine 
group, with no statistically significant difference (p = 0.586). The time course for the healing of 
the lesions in miltefosine group was lower than in glucamine group: 30 days versus 90 days, 
respectively (p = 0.0132). 

Conclusions: ML treatment with miltefosine was as effective as standard therapy with 
glucamine, with the advantage of being less toxic and providing the healing of lesions faster. 
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Abstract:  

Post-kala-azar dermal leishmaniasis (PKDL) is a dermatosis, which usually develops among 
individuals who have been treated for visceral leishmaniasis (VL). It is believed that the 
development of PKDL is associated with the usage of sodium stibogluconate for treatment of 
VL. However, recent case reports and observation also suggest that it can develop also after 
treatment of VL with other anti-leishmanial drugs. At the end of 2009 the national VL 
elimination program of Bangladesh had introduced oral miltefosine (MF) for treatment of VL. 
In Bangladesh VL treatment with MF is available only in the public hospitals. In this study we 
investigated the incidence of PKDL and VL relapse among past VL patients treated with MF. 

The study is a retrospective cohort studyincluding past VL patients who had been treated with 
MF from January 1st, 2010 to December 31st , 2010 in the Muktagasa sub-district hospital of 
district Mymensingh, Bangladesh. The participants had been visited by the trained field research 
assistants by house to house visit, then the addresses were registered in the hospital. After 
obtaining voluntary informed consent from past VL patients / guardians, he or she were asked 
for the development of rash. The participants with rash were further requested to show the rash 
and rK39 rapid tests using finger prick blood were done. The PKDL was defined according to 
the definition for PKDL by the National VL Elimination Guideline, in which the history of VL 
with skin rash and positive result for rK39 rapid test were essential. All patients were referred to 
the sub-district hospital for further evaluation and treatment. 

Ninety six individuals were treated for VL with MF in the Muktagasa sub-district hospital from 
January 1, 2010 to December 31, 2010. Fifty six percent of patients were male and 44% were 
female with a mean age of 25 years old (min-max, 3 years-67years). Eighty eight percent 
(84/96) completed treatment for VL with MF. In 12 patients, MF treatment was stopped due to 



 

adverse events. One patient died and other 11 was treated with SSG. The median age of the 
cohort was 814 days (min-max, 632-989). During this period, 14% (12/84) had already been 
treated for VL relapse and we found another 15 percent (13/84)developed PKDL. Eleven of 13 
(80%) PKDL patients were children with age ≤15 years old during their treatment for VL with 
MF. 

The incidence of PKDL and VL relapse among past VL patients completely treated with MF 
was respectively 15% and 14% for a median period of 814 days since treatment. The children 
who had been treated with MF for VL were more prone to develop PKDL. 
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Abstract:  

Leishman: Developing Evidence based clinical recommendations for the treatment of Cutaneous 
Leishmaniasis in Europe. 

Johannes Blum1, Diana Lockwood2, & Pierre Buffet3 on behalf of the Leishman clinical group 

1 Swiss Tropical & Public Health Institute, 4002 Basel, Switzerland 

2. London School of Hygiene & Tropical Medicine, Keppel St, London WC1E 7HT, UK 

9. UMR945 University Pierre & Marie Curie INSERM UPMC , Hôpital Pitié Salpêtrière, 
APHP, 75651 Paris Cedex 13, France 

The Leishman consortium clinical group has recently set up a clinical and diagnostic data base 
so that patient details and parasite analysis can be collected by an agreed protocol and shared 
between laboratories for analyses. There is little information on the treatment of CL in 
travellers. We have developed evidence based recommendations for a species based treatment 
approach. A systematic literature review was done and evidence graded using the Oxford 
evidence (A-D) system. Although not all situations are covered by solid evidence, we have 
developed a set of recommendations for Old World ( L. major/ L. tropica, L. infantum, L. 
aethiopica) and New World (L. panamensis/ L. guyanensis/ L. braziliensis, L. peruviana/ L. 
mexicana) cutaneous leishmaniasis . Consistent with recent WHO recommendations, a step-wise 
treatment approach favouring non toxic local or oral treatment is proposed whenever applicable 
and adapted to the localization, number and origin of lesions. We also consider the treatment of 
mucosal leishmaniasis Old World and New World and management of patients with special 
features such as children, pregnant women and patients receiving immuno-suppressive 
treatment. Developing these guidelines will promote harmonisation of treatment regimens in the 
Leishman-associated centres and Trop Net sites. We shall then compare outcomes using these 
guidelines and do selected multicenter prospective clinical trials. We have published a review on 
the risk of travellers developing MCL after CL infection. 1 



 

1. Local or systemic treatment for New World Cutaneous Leishmaniasis? Re-evaluating the 
evidence for the risk of mucosal leishmaniasis. Blum J , Lockwood DN , Visser L,et al Int 
Health 2012 4(3):153 63 

Other group members : Leo Visser, Leiden , Gundel Harms, Berlin, Mark Bailey, Birmingham, 
Eric Caumes, Paris, Jan Clerinx, Antwerp, Pieter P.A.M. van Thiel, Amsterdam, Gloria Morizot, 
Paris, Christoph Hatz, Zurich. 

For Clinical leishmaniasis 
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Abstract:  

Leishmaniasis is a disease caused by protozoan parasites of the genus Leishmania transmitted by 
sand flies. L. tropica causes cutaneous leishmaniasis in humans, but can also visceralize and 
cause systemic illness. Information about the course of infection and systemic immune response 
to L. tropica infection is very limited mainly due to lack of proper animal model. Golden 
hamsters (Mesocricetus auratus) have been considered to be the best model host of the L. 
tropica, but this host is not inbred. The aim of our study was to establish a better defined model 
to analyze different manifestations of disease caused by L. tropica. We performed functional 
dissection of the clinical manifestations of infection with L. tropica using BALB/c-c-STS/A 
(CcS/Dem) recombinant congenic (RC) strains of mice. Each RC strain carries different subset 
of 12.5% genes of the resistant strain STS on the susceptible BALB/c genetic background. We 
infected CcS/Dem strains with L. tropica for 43 weeks and lesion development was monitored 
weekly. After 43 weeks mice were sacrificed and skin and visceral pathology, parasite number 
in organs and infiltration of different cells into organs were analyzed. Females of BALB/c and 
several RC strains developed skin lesions. In some strains parasites visceralized and were 
detected in spleen and liver. We found that the strain CcS-16 developed higher skin pathology 
than the susceptible strain BALB/c, whereas strain CcS-9 differed from BALB/c in both skin 
and visceral pathology. CcS-9 developed splenomegaly although it did not differ from BALB/c 
in parasite numbers in spleen, which might suggest that it differs in inflammatory response to L. 
tropica. We have therefore analyzed cell infiltration in spleen. The most striking differences 
between BALB/c and CcS-9 were degrees of infiltration of polymorphonuclear granulocytes and 
eosinophils into spleen. Mechanisms regulating these differences are currently analyzed. 
Information about pathology associated with L. tropica-induced leishmaniasis will help to 
understand the mechanisms of the disease and will open a new area of the research of treatment 
and vaccine development against leishmaniasis caused by this parasite. 
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Abstract:  

Disease progression in response to infection can be strongly influenced by both pathogen burden 
and infection-induced immunopathology. While current therapeutics focus on augmenting 
protective immune responses, identifying therapeutics that reduce infection-induced 
immunopathology are clearly warranted. Despite the apparent protective role for murine CD8+ 
T cells following infection with the intracellular parasite Leishmania, CD8+ T cells have been 
paradoxically linked to immunopathological responses in human cutaneous leishmaniasis. 
Transcriptome analysis of lesions from Leishmania braziliensis patients revealed that genes 
associated with the cytolytic pathway are highly expressed. Consistent with these results, CD8+ 
T cells from lesions exhibited a cytolytic phenotype. To determine if CD8+ T cells play a causal 
role in disease, we turned to a murine model. Notably, these studies revealed that both disease 
progression and metastasis in L. braziliensis infected mice was independent of parasite burden 
and was instead directly associated with the presence of CD8+ T cells. In mice with severe 
pathology, we visualized CD8+ T cell degranulation and lysis of L. braziliensis infected cells. 
Finally, we found that in contrast to wild-type CD8+ T cells, perforin-deficient CD8+ T cells 
failed to induce disease. Thus, we show for the first time that cytolytic CD8+ T cells mediate 
immunopathology and drive the development of metastatic lesions in leishmaniasis. 
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Abstract:  

Visceral Leishmaniasis, caused by the intracellular parasite Leishmania donovani is a significant 
public health problem in many regions of the world. There are no vaccines and chemotherapy is 
toxic and expensive. Furthermore, drug resistance is on the rise. Spontaneous or drug induced 
recovery from leishmaniasis is usually accompanied by solid immunity against re-infection, 
providing a rational basis for developing vaccines against human disease. The ~33.6 Mb 
genome (~8300 protein coding genes) of Leishmania major has been sequenced and provides a 
rich source of potential vaccine candidates. In the present study, we followed the following four 
steps to characterize potential vaccine candidates: 1. Identification and characterization of novel 
antigens in Leishmania donovani by In silico analysis of Leishmania genome. 2. High 
throughput cloning of candidate genes into a mammalian expression vector. 3. High-throughput 
in vitro immunological screening to characterize potential vaccine candidates. 4. In vivo 
screening of the selected antigens in BALB/c mice model. 

We adopted a Reverse Vaccinology approach to identify common vaccine candidates from both 
Leishmania major and Leishmania infantum. In silico analysis and comparison of genome of 
both species was done to identify common proteins. Using Boolean searches with criteria such 
as sub-cellular localization, size/ molecular weight and number of trans-membrane helices ~200 



 

genes were short-listed. This was followed by blast analysis to identify proteins which are non-
homologous in human and mouse. Selected proteins were then analyzed for their binding 
efficiency to both major histocompatibility complex (MHC) class I and class II alleles. As a 
result, 13 potential antigens are screened in this study. These 13 genes were assayed for 
induction of protective Th1 immune response using a novel high-throughput immunological 
screening assay. Splenocytes from mice immunized with Leishmania soluble antigen were used 
as a repertoire for the leishmanial antigen specific T- cells and re-stimulated with antigen 
presenting cells presenting the 13 antigens to be screened. The principle was to validate if the 
antigens were immunogenic proteins as predicted by the in silico analysis and in the process 
identify which among the 13 were potent in triggering Th1 skewed immune response over Th2 
immune responses. We identified 4 candidates, two of which were further tested for protection 
in vaccinated and challenged VL mice models. Our study opens the way for extensive genome 
mining for antigen identification and a novel high-throughput immunological screening assay 
for vaccine development against Leishmania. 
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Abstract:  

Visceral leishmaniasis (VL) is a neglected parasitic disease worldwide in spread and is 
responsible for ~250,000 deaths annually. The useful anti-leishmanial drugs are few but toxic 
with emerging resistance against existing drug treatments. To date, there is no vaccine against 
any human parasitic disease, including leishmaniasis. 

In common with other intracellular pathogens, in Leishmania cellular immune responses are 
critical, i.e. the generation of a T helper type 1 (Th1) immune response, which play an important 
role in mediating protection against Leishmania. Keeping this in view, earlier, through the 
systematic studies the identification of Th1 stimulatory proteins from membrane and soluble 
proteins of a clinical isolate of L.donovani (2001) and their fractions and sub fractions, using 
lymphocytes of cured Leishmania patients as well as cured hamsters, was evaluated for their 
prophylactic potential in hamster model of VL, which show similar clinico-pathological 
symptoms as in human. It was observed that parasite sub-fraction belonging to 89.9-97.1 kDa 
was able to stimulate significant cellular responses in cured patients and cured hamsters and was 
able to offer significant prophylactic efficacy in hamsters. Proteomic analysis of this sub-
fraction further led to the identification of eighteen proteins of which some were developed as 
recombinant proteins. Immunogenicity of all the purified recombinant proteins was individually 
evaluated against lymphocytes of cured Leishmania patients as well as hamsters. Of these, 
Elongation factor-2, p45, Aldolase, Enolase, Triosephosphate isomerase (TPI), Protein disulfide 
isomerase (PDI) were highly immunogenic. Prophylactic efficacy of these most potent 
recombinant proteins was evaluated in hamsters against Leishmania challenge. Among these 
p45, Enolase, TPI, PDI have shown more than 85% efficacy. The efficacy of various 
combinations of these potent proteins was further evaluated in order to look for a better 
combination of proteins having optimum prophylactic efficacy as compared to individual 
proteins. Further studies on identification of immunogenic peptides from these six proteins 



 

through bioinformatic approach and their evaluation as synthetic vaccine may be a step further 
in the process of vaccine development. This new vaccine approach to treating VL expands host 
protective immune responses, making the host produce beneficial T cells that reduce parasite 
burden and alleviate disease symptoms more quickly. 
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Abstract:  

As the next generation vaccines to live-attenuated or inactivated vaccines, subunit vaccines are 
attractive as expected to be safer and more stably producible. Since recent studies on innate 
immunity have opened a door to development of effective adjuvants, discovery of protective 
antigens, the remaining component of the subunit vaccine, is the key of success. Here, we 
compared previously characterized vaccine candidates of Leishmania major with the whole 
proteome in order to identify parameters that significantly influence their protective efficacy. 
Factors that are thought to be important for humoral immunity-based vaccine antigens, including 
hydrophilicity and surface exposure, failed to significantly discriminate those two groups. In 
contrast, we identified parameters which statistically discriminated the two groups, expression 
levels, presence in exosome, and amino acid compositions. For AA compositions, K and N are 
higher in the vaccine antigens, whereas R and L are lower in the group. When a simple formula 
based on their prevalence as (K-R+N-L) was created, it discriminated the two groups more 
significantly. The same formula did also work well for Mycobacterium tuberculosis, the other 
intracellular pathogen, but not for Plasmodium falciparum vaccine candidates. A formula taking 
these three parameters into account brought 12 out of the 14 vaccine candidates (86%) into the 
candidate fraction, whereas 403 out of 8,408 (4.8%) in the whole proteome belonged there. 
Some of the novel candidates produced as recombinant proteins showed their antigenicity as 
strong as the previously characterized antigens such as TSA, LmSTI1 and SMT. Although 
further identification of significant parameters will improve power of the in silico screening, 
these results demonstrate that reverse vaccinology approaches are applicable not only to 
humoral immunity-based vaccine but also to cellular immunity-based vaccines. 
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Abstract:  

The use of vaccine adjuvants to generate an effective cellular immune response is of 
fundamental importance for the design and development of vaccines against visceral 



 

leishmaniasis. In this study the innate inflammatory response and cytokine production were 
evaluated after a single dose of vaccine adjuvant: saponin (SAP), Incomplete Freund’s Adjuvant 
(IFA) and, monophosphoryl lipid A (MPL) at times (1, 12, 24, 48, 96, 168 and 336 hours) in 
mice. Furthermore, we have investigated the immune response to adjuvants alone and their 
respective compositions: LBSAP (LB+SAP), LBIFA (LB+IFA) and LBMPL (LB+MPL) 
through analysis of cell activation in lymph node culture at 24 and 48 hours after sensitization. 
In relation to the immunological microenvironment induced by vaccine adjuvants, the results 
demonstrated that all vaccine adjuvants were able to promote cell recruitment to the site without 
tissue damage. In addition, they induced selective migration of neutrophils, macrophages, and 
lymphocytes. The influx of neutrophils was notable at 12 h in all groups, but at other time points 
it was most evident after inoculation with SAP. With regard to cytokines, the SAP led to 
production of interleukin (IL)-2, IL-6, and IL-4. IFA promoted production of tumor necrosis 
factor (TNF)-α, interferon (IFN)-γ, IL-6, IL-17, IL-4, and IL-10. It was also observed that MPL 
induced high production of IL-2, TNF-α, and IFN-γ, in addition to IL-6, IL-17, and IL-10. 
Regarding the specific immune response induced by the vaccine compositions it was observed 
that the different formulations were powerfully immunogenic, substantial results were observed 
after in vitro stimulation with L. (L.) infantum antigen in draining lymph nodes. The vaccine 
formulations LBIFA and LBMPL showed higher ability to increase the capacity of APCs to 
present antigens for T lymphocytes, since we observed an increase in the frequency of 
CD11c+CD86+ cells. The vaccine adjuvants SAP and MPL and the vaccine formulations 
LBSAP, LBIFA and LBMPL were able to activate lymphocytes as demonstrated by increased 
expression of CD69 and/or CD25. This study provides relevant information about the elements 
of the innate and acquired responses induced by vaccine adjuvants and their compositions. Also, 
the date obtained in our study could expand the knowledge about the immune response after 
immunization and contribute to the development of safe, immunogenic and effective vaccines. 
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Abstract:  

Vaccination represents the most robust and viable technique to provide sustained protection and 
disease progression following L. donovani infection. Many antigens with vaccine potential have 
been identified and independently evaluated in preclinical models of either visceral or cutaneous 
leishmanaisis. Our selection process for finding safe and effective potential vaccine candidates 
includes immunological recognition by Leishmania-infected donors; cross-Leishmania species 
homology; little or no homology to human gene sequences; and high expression in the infectious 
amastigote stage of Leishmania development. In this study we determined the vaccine potential 
of multiple antigens through direct comparative testing by immunizing BALB/c mice prior to 
intravenous inoculation with L. donovani metacyclic promastigotes. To permit isolated 
evaluation of the protective input of the protein, each antigen was inoculated subcutaneously at a 
dose of 5ug and formulated with 5ug of the Toll-like receptor agonist-based adjuvant GLA-SE. 
As expected, robust antibody and T cell responses were detected following three immunizations 
with the antigen/adjuvant combination administered at three week intervals. Both intracellular 
cytokine staining and cytokine secretion indicated that each antigen-specific response was 
appropriately skewed toward a Th1 profile, suggesting their protective potential. Evaluation of 
parasite burdens in the livers of infected mice one month after L. donovani infection identified 
significant differences between groups immunized with each antigen. In many cases over a one 



 

log decrease in total parasite burden was achieved in comparison to the burdens observed in 
unimmunized mice. Our results permit ranking of the vaccine potential of these antigens in the 
context of recombinant expression and formulation with a TLR4 ligand. Further testing is 
required to identify if vaccine form and inoculation route have a critical impact on efficacy. 

This work was supported by National Institutes of Health grant AI-025038 and by Grants 39129 
and 42387 from the Bill & Melinda Gates Foundation. 
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Abstract:  

LEISH-F3, our third clinical vaccine candidate, has been developed with an emphasis on 
developing a vaccine for human visceral leishmaniasis (VL). Bio-informatics, expression 
cloning, and data mining have yielded a set of priority antigen targets possessing the desired 
criteria, including a lack of homology with human gene sequences, and have advanced to in vivo 
testing. LEISH-F3 is the first of these – and the one advanced to clinical evaluation – and is 
comprised of nucleoside hydrolase and sterol 24-c-methyltransferase. This fusion protein has 
been expressed, purified, and then formulated in a TLR4 agonist-based emulsion adjuvant. 
Based on a package of pre-clinical immunogenicity and protection in animals, vaccine purity 
and potency, toxicology, and cGMP production, the LEISH-F3 plus TLR4 agonist-emulsion 
candidate was advanced to a phase 1 clinical trial in the US under a US FDA IND. In parallel, 
technology was transferred to Gennova Pharmaceuticals, Pune, India for local production. 
Clinical development of the LEISH-F3 candidate is planned for India using Gennova-produced 
vaccine. Details of the development, production, and clinical responses to LEISH-F3 in the US 
trial will be presented. 

This work was supported by the US National Institutes of Health grant AI-025038 and by grants 
39129 and 42387 from the Bill & Melinda Gates Foundation. 
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Abstract:  

The World Health Assembly Resolution and the World Health Organization (WHO) Expert 
Committee Technical Report highlighted the urgent need for updated information on the extent 
of the problem on leishmaniasis within the Region that can pave the way for developing 
appropriate policies and strategies to deal with leishmaniasis at regional and country levels. 

Leishmaniasis is a neglected and poorly reported disease with an underestimated or 
undetermined burden in most countries of the Region. The regional incidence of visceral 
leishmaniasis (VL) and cutaneous leishmaniasis (CL) could be estimated at less than 2 per cent 
of the global burden of leishmaniasis as per the recent WHO leishmaniasis incidence estimate. 
Cases of VL, which is due to L.infantum, are reported in countries of Western Europe, Balkan 
Region, Central Asia, South Caucasus and Turkey, with its overwhelming majority (nearly 
75%) found in Georgia, Italy, Albania and Spain. The reservoir hosts are domestic dogs, foxes, 
gerbils and jackals. The main proven or suspected vectors are thought to be Ph.alexandi, Ph. 
kandelakii, Ph. balcanicus, Ph. sergenti, Ph.smirnovi, Ph.mongolensis, Ph. Chinensis, Ph. 
papatasi, Ph. halepensis, Ph. syriacus, Ph. longiductus, Ph. perfiliewi, Ph. perniciosus, Ph. 
ariasi, Ph.tobbi, Ph. arabicus, Ph.transcaucasicus,and Ph. neglectus. Since the middle of 90s 
the number of reported VL cases, which were children under five years old, has been increased 
by more than nine-fold and reached more than 180 in 2007 in Georgia. In recent years, however, 
the number of adults among VL patients has been rising as co-infections with HIV before the 
scale up of the antiretroviral therapy. Human (and canine) leishmaniasis is a re-emerging 
problem in some parts of southern Europe with a steady increase in the VL prevalence, 
especially co-infections with HIV, which are difficult to diagnose and manage. 

At present Turkey, Uzbekistan and Turkmenistan are the most affected countries by CL, where 
almost 80% of the total CL cases reported in the Region. Cases of anthroponotic CL which is 
caused by L.tropica could be found in Azerbaijan, Greece, Israel, Turkey and Uzbekistan. The 
disease is reported predominantly in densely populated settlements, where person-to-person 
transmission is maintained by Ph.sergenti. Cases of zoonotic CL caused by L.major are 
registered in Central Asia, South Caucasus and Kazakhstan, Turkey and Israel, and the disease is 
prone to epidemics. CL caused by L.infantum is reported in some Balkan, South Caucasian, 
Central Asian and European countries.  

 
 - OTHER SPECIAL TOPICS 
[822]  
O 095 - VISCERAL AND CUTANEOUS LEISHMANIASIS IN THE ARGENTINE BORDER 
WITH BRAZIL AND PARAGUAY 
SALOMON, O.D.1; SANTINI, M.S.2; FERNANDEZ, M.S.1; QUINTANA, M.G.3; MASTRANGELO, 
A.V.4 
1.INMET, CONICET, REDILA, PUERTO IGUAZU, ARGENTINA; 2.CENDIE,ANLIS, REDILA, BUENOS AIRES, ARGENTINA; 
3.INSUE, INMET, CONICET, REDILA, TUCUMAN, ARGENTINA; 4.FLACSO, CONICET, REDILA, BUENOS AIRES, ARGENTINA. 
Keyword:visceral leishmaniasis; cutaneous leishmaniasis; america south cone 
 

Abstract:  

The province of Misiones, Argentina, located in the NE border with Brazil and Paraguay, 
reported from 1954 to 2007 7.2 cases of cutaneous leishmaniasis (CL)/year scattered in time-
space, and none case of visceral leishmaniasis (VL) until 2006. Our CL foci studies in the 
tripartite frontier area (up to 60 km from the Iguazu waterfalls) started in 1998 with an outbreak 
of 201 CL cases (Puerto Esperanza). The transmission was peridomestic, in old modified 
environments close to primary forest patches with recent deforestations, and Nyssomyia neivai 
as the prevalent phlebotomine (79.7%). During 2004-2005 two CL outbreaks (mean 40 cases) 
took place at 20 km (Libertad) and 60 km (Puerto Iguazu) from Puerto Esperanza, In these last 



 

foci most of the cases involved males over 15 years old (75%) infected during work related to 
primary forest or to new deforestations to establish individual farms. The phlebotomine 
associated with cases were Ny. whitmani (87.4%) followed by Migonemyia migonei (7.6%), its 
highest abundance were found in pig and chicken dwellings, but correlated with the vector 
abundance in the respective houses. The higher vector densities were also positive associated 
with rodent captures, and temperature up to 31–47 days after the sampling day. Leishmania 
braziliensis DNA was identified from human cases, and Ny. whitmani. The meanings of risk, 
environment, and needs from the actor´s perspective were studied, and so the conditioning of 
social actor’s behavior related with Health-Illness-Care process was characterized. On the other 
hand, Lutzomyia longipalpis was reported for the first time in Puerto Iguazu during 2010 
associated with canine VL, in urban-periurban peridomiciles, and remains since then in urban 
patches. In conclusion, the distribution of vectors of CL and VL is discriminated in space 
(habitat characteristics) and time (climate conditions), while the actual risk is also modulated by 
individual perception and group practices (such as urban inhabitants, rural new settlers, 
deforestation workers, rangers, tourists, etc.). Therefore, in order to design appropriate 
sustainable surveillance, prevention and control strategies for emergent urban-periurban VL and 
epidemic rural-periruban CL, an interdisciplinary ecohealth approach is needed, coordinated 
between the three countries, taking into account the ecological continuities, the cultural 
particularities, and the intense traffic and transit of goods, pets and persons across the borders. 
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Abstract:  

Mucocutaneous (ML) and Cutaneous Leishmaniasis (CL) are endemic in Paraná state, Southern 
of Brazil and several cases were signaled in the Triple Frontier area. The most prevalent vector 
species and with largest distribution were Lutzomyia intermedia s.l. (56.7%) and Lu. whitmani 
(31.8%). Parasite species were isolated from patient samples, and identified by Polymerase 
Chain Reaction (PCR) and Random Amplification of Polymorphic DNA (RAPD) as Leishmania 
(Viannia) braziliensis. This last approach showed the geographical migration and the genotype 
of the parasite. Outbreaks took place from 1990 to 2010. In all foci of transmission, the cases 
involved males over 10 years old (72.5%) infected during work related to primary forest or new 
deforestations to establish individual farms. It was observed that some of the outbreaks took 
place due to urban exodus from landless families, when making encampments for occupation of 
non-used lands. Similar phenomenon might have happened with Paraguayans and Brazilians 
crossing the border, looking for work or commerce. Other hypothesis for the increasing in CL 
cases was the building of the Brazil – Bolivia gas pipeline. As in Brazil Visceral Leishmaniasis 
(VL) is present in all states, but Paraná, a search for cases was performed as preventive measure. 
The survey was made through serological, parasitological and molecular methods, in samples 
from dogs and humans coming from states where VL was endemic. In the first analysis, 27 dogs 
and 11 owners were studied, of which 20 isolates were obtained, being 18 from dogs and 2 from 
humans. The obtained isolates were identified by PCR with the primers RV1/RV2 and K26F/R 
that amplify a gene fragment specific to L. (L.) infantum. The epidemiological analysis showed 
that these cases were allochthonous, and coming from seven Brazilian states. As Paraguay and 
Argentina signaled autochthonous cases of VL, we searched for the parasite in dogs as a marker 
in the Triple Frontier area. 350 dogs from Foz do Iguaçu were analyzed, using Enzyme-Linked 



 

Immunosorbent Assay (ELISA) (cutoff 0.195), which gave 48.3% of positive samples, and 
PCR, with 10% of the samples being positive. Five culture strains were isolated and identified 
as L. (L.) infantum. These observations pose a new discussion over epidemiological studies of 
agent dispersion and possible conditions such as environmental and climate changes, proximity 
to endemic regions, allied to the migration in the region. 
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Abstract:  

Cutaneous leishmaniasis (CL) was reported in Argentina since1915, but the first outbreak took 
place in 1985 (7300 accumulated cases up to now). After the last main outbreak in 2002 started 
an inter-epidemic period (< 200 cases/year), but keeping the number of mucosal cases steady 
(≈20/year). Since 1985 CL eco-epidemiological studies are carried on in 14 provinces, in the 
three endemic areas: NW, Chaco (dry and wet) and NE (500,000 km2). Leishmania braziliensis 
was identified from outbreak related isolates, from cases and Phlebotomine, L.(Viannia)sp. was 
also detected in free-ranging owl monkeys (Aotus azarai azarai). The captures of phlebotomine 
allowed to record 34 species in the whole country, the species incriminated as vectors up to now 
were Nyssomyia neivai in moderate to intense modified environments, in the dry Chaco both 
Migonemyia migonei and Evandromyia. cortelezzii, and in the NE subtropical forest Ny. 
whitmani. The analysis of the abundance of Phlebotominae was performed using spatial-
temporal increasing scales. At micro-scale in the NW the border effect in the interface between 
primary forest and crop cultures was assessed for Ny. neivai, while in NE recently deforested 
areas Ny. whitmani, and Mi. migonei highest abundances were associated with domestic 
animals. There are also ongoing studies of canopy/tree base populations, potential breeding 
sites, association with wild animals, and pattern of activity by hour and season. These results 
showed that the spatial distribution of these phlebotomine is driven by microhabitat 
heterogeneities as shelter and food availability, but also by macrohabitat heterogeneities related 
to urbanization-land use, residual forest patches, and animal management, suggesting 
metapopulation dynamics structures. Afterward, the historical CL outbreaks could be associated 
with these macrohabitat variables, climate events, environment changes (natural or 
anthropogenic), and the human behaviors that increase the probability of contact with vectors. 
At regional scale exploratory maps were developed for Ny. neivai and Mi. migonei potential 
distributions with a Maximum Entropy's Modeling System in the NW CL hyper-endemic area, 
and the strategy will be applied to larger scenarios. The conclusions of the eco-epidemiological 
studies are used to build risk maps, stratify the localities according to risk, and to propose 
surveillance measures. 
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Abstract:  

According to text books, leishmaniasis in Suriname is cutaneous leishmaniasis caused by 
Leishmania guyanensis, and can be treated well with pentamidine. The sand fly vectors and 
reservoir are not well known. A Suriname – Netherlands research consortium is currently 
studying  in an integrated manner several aspects of the disease in order to gain more in depth 
knowledge on the disease in the country and to contribute to a control programme for 
leishmaniasis in Suriname. The research programme comprises three projects: 1) Biological 
aspects of the parasite and vector; 2) Clinical aspects of disease and 3) Medical Anthropology. 
Biological research on the epidemiology of the parasite has revealed that next to L. guyanensis, 
at least two other species are present in Suriname, including the muco-cutaneous leishmaniasis 
causing L. braziliensis. This finding has therapeutic implications since the first line 
recommended treatment (systemic stibogluconate) for L. braziliensis infections is not standard 
in Suriname. Furthermore, at least three for Suriname new sand fly species have been identified. 
Reservoir studies are on-going. Clinical research has demonstrated that pentamidine may not be 
efficacious for all cases of CL found and alternative treatment regimens are being explored. 
Effect of drugs can be well monitored over time by using a recently developed RT PCR that 
may even be able to predict treatment outcomes. Medical anthropology has revealed that 
stigmatization of infected individuals may not be a major problem in the social acceptability of 
the disease. However , many non-conventional methods, including use of dangerous chemicals, 
are being practised, in particular in the interior of Suriname, to treat the disease. 
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Abstract:  

Domestic settings of transmission of Leishmania Viannia species commonly present high 
prevalence of healed cutaneous leishmaniasis (CL) with incident new disease affecting mainly 
children and reactivation of prior infection occurring in adults. Whether and how often 
Leishmania persist among healed symptomatic and subclinically infected (asymptomatic) 
residents of endemic communities and their potential role in transmission and, reactivation and 
pathogenesis of metastatic disease is unknown. 

We determined the prevalence and burden of infection by PCR/Southern blot of kDNA and qRT 
PCR of 7SLRNA in blood monocytes and mucosal tissues (conjunctiva, tonsil and nasal 
mucosa) of residents of communities where the presence of sand flies within and around 
households and CL in children indicated domestic transmission. The study was conducted in an 
endemic area of Risaralda, Colombia. 

The majority of residents, 70.2% (87/124) presented clinical evidence of prior cutaneous 
leishmaniasis.  Parasites were detected in blood or swabs of mucosal tissue in 46%, (37/80) 
participants with history of CL and 40% (2/5) skin test positive asymptomatic individuals. 
Persistence of parasites in blood and nasal mucosa was detected as long as 55 years 



 

after symptomatic infection (median 9 years). Blood monocytes were the most frequently 
positive sample, demonstrating parasitemia in 36.3% (29/80) of participants without active 
disease.  Leishmania DNA was detected in mucosal swabs of 22.5% (18/80) individuals with 
history of CL and 1/5 subclinically infected residents.  The number of parasites in mucosal swab 
samples was three logs higher than in monocytes normalized to 1 million human cells 
(p=0.0000). 

This epidemiological application of PCR to parasitologically assess Leishmania infection at the 
community level revealed an unsuspected burden of persistent infection in endemic 
communities. The frequent and enduring prevalence of parasites in blood and mucosal tissues of 
residents who experienced prior symptomatic or subclinical infection with Leishmania (Viannia) 
species provides compelling evidence of the long term potential for reactivation of disease and 
of humans serving as a source of infection to sand flies.  The asymptomatic presence of 
Leishmania in mucosal tissues even in the absence of active cutaneous disease substantiates that 
metastasis of parasites, by itself, does not lead to mucosal disease.  

 
 - EPIDEMIOLOGY 
[951]  
O 100 - RISK AREA IDENTIFICATION FOR CUTANEOUS AND VISCERAL 
LEISHMANIASIS IN BAHIA, BRAZIL THROUGH NASA EARTH OBSERVATIONS 
BAVIA, M.E.1; MARTINS, M.S.2; NASCIMENTO-SILVA, M.M.1; CARNEIRO, D.D.M.T.1; 
CARDIM, L.L.1; SHIPMAN, C.S.3; KARAPETYAN, M.4; WINSTANLEY, H.5; OWEN, N.6; 
GORDON, M.3 
1.UFBA, SALVADOR, BA, BRAZIL; 2.NASA DEVELOP - MOBILE COUNTY HEALTH DEPARTMENT; LOUISIANA STATE 
UNIVERSITY, BATON ROUGE, UNITED STATES; 3.NASA DEVELOP - MOBILE COUNTY HEALTH DEPARTMENT; UNIVERSITY 
OF WEST FLORIDA, PENSACOLA, UNITED STATES; 4.NASA DEVELOP - MOBILE COUNTY HEALTH DEPARTMENT; 
UNIVERSITY OF SOUTH ALABAMA, MOBILE, UNITED STATES; 5.NASA DEVELOP - MOBILE COUNTY HEALTH DEPARTMENT; 
UNIVERSITY OF ALABAMA, TUSCALOOSA, UNITED STATES; 6.NASA DEVELOP - MOBILE COUNTY HEALTH DEPARTMENT; 
MISSISSIPPI STATE UNIVERSITY, STARKVILLE, UNITED STATES. 
Keyword:environment ; risk ; remote sensing 
 

Abstract:  

Leishmaniasis is an endemic, parasitic disease which is transmitted to humans via the bite of a 
sandfly. In Bahia State, Brazil, this disease presents itself in two forms, cutaneous (CL) and 
visceral leishmaniasis (VL). This study was done in collaboration with NASA DEVELOP 
Program at the Mobile County Health Department and the Laboratory for the Monitoring of 
Diseases Using Geo-Technologies at the School of Veterinary Medicine-Federal University of 
Bahia. The objective of this study was to identify favorable environmental conditions for 
parasite and vector subsistence and transmission, and to apply these conditions geospatially 
using NASA Earth Observing Systems to classify risk areas for leishmaniasis transmission in 
the state. The environmental conditions explored were elevation, precipitation, vegetation cover 
(derived using the Normalized Difference Vegetation Index - NDVI), vegetative moisture 
(Normalized Difference Moisture Index - NDMI), and water contents of vegetation canopies 
(Normalized Difference Water Index - NDWI). In the period of 2001, 2006 and 2011 the 
Secretary of Health and Surveillance of Bahia State notified a total of 12,456 cases of 
leishmaniasis (10,782 CL cases and 1,674 VL cases). Visceral leishmaniasis was reported in 
approximately 59% of the municipalities in Bahia state, while CL was present in approximately 
70% of the municipalities. Pearson’s correlation analysis showed that both forms of disease tend 
to increase when environmental factors such as NDMI, NDVI, NDWI and precipitation are at 
their highest (p<0.001). An inverse relationship was observed for elevation, with decrease in 
cases of leishmaniasis as elevation increases. The likelihood of having either form of disease 
was the same when population and elevation were considered. When considering precipitation 
and NDMI, CL was two times more likely to occur than VL. The odds of having CL increased 
5.1 times when NDVI was considered and 10 times when NDWI was considered. Models 
developed for prediction of leishmaniasis in Bahia State showed that the use of the 



 

environmental variables can correctly predict occurrence of disease in 72% of the time 
(AUC=0.72). Environmental features can be useful in identifying current and potential risk areas 
for the disease, and also in providing information of suitable areas for vector habitat and 
development. This information can be of benefit to aid health authorities to manage resource 
allocation as a preventative measure. 
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Abstract:  

Leishmania promastigote to amastigote differentiation is a key process for the parasite’s 
adaptation to the harsh environment of the macrophage phagolysosomal compartment and its 
intracellular survival. We have previously reported several regulatory pathways that modulate 
either RNA stability or translation levels during promastigote to amastigote developmental 
switch. We have shown that phosphorylation of the translation initiation factor eIF2alpha, which 
plays a central role in determining the rate of global protein synthesis, is critical for the 
adaptation of the parasite within mammalian macrophages and that its inhibition markedly 
delays the Leishmania differentiation process. More recent studies in the lab have identified a 
novel mechanism of eIF2alpha developmental regulation initiated by a N-terminal methionine 
excision to maintain low levels of eIF2alpha phosphorylation in the rapidly dividing 
promastigote form. We have also reported recently that conditions of reduced translation like 
stress, amastigote differentiation and to a greater extent drug-induced apoptosis trigger 
fragmentation of antisense ribosomal RNA (rRNA) correlating with rRNA breakdown and 
translation inhibition. We found that this newly discovered process is tightly regulated by at 
least two RNA-binding proteins, a 67 kDa ATP-dependent RNA helicase of the DEAD-box 
subfamily (HEL67), which through its binding to both sense and antisense rRNAs protects 
rRNA from degradation by preventing antisense rRNA cleavage, and a 25 kDa RNA-binding 
protein that seems to act as a negative regulator of HEL67. Genomic depletion of HEL67 
dramatically affects amastigote differentiation and intracellular survival both in vitro and in 
vivo. Decreased intracellular survival of the HEL67(-/-) null mutant is largely due to its 
deficiency to adequately responding to heat stress, an important triggering factor for 
promastigote to amastigote differentiation. Further biochemical, molecular and genomic studies 
are under way to better characterize these RNP complexes and their role in amastigote 
differentiation and development in the vertebrate host. 
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Abstract:  

Visceral leishmaniasis (VL) is a major public health problem, caused by infection with parasites 
of the Leishmania donovani complex. Devastating VL epidemics have occurred in Sudan. 
Nevertheless, population genetics and molecular epidemiology of L. donovani are not fully 
understood. 

A large panel of isolates and derived biological clones of L. donovani from Sudan was 
genotyped by multilocus microsatellite typing (MLMT, 14 markers), and by multilocus 
sequence typing (MLST, 11 targets). Both methods defined two principal groups in Sudan: a) a 
mainly human group (R), with 3 MLMT subpopulations (SDA, SDB, SDD) or 2 MLST 
subpopulations (SDA, SDB+SDD) and b) an approximately 1:1 canine:human group (G), with 
subpopulations SDC (canine) and SDC-outliers (human, except one). 

By analysis of MLMT markers, subpopulation SDB was in Hardy-Weinberg equilibrium 
(HWE), and linkage equilibrium, selfing rate(s) and panmictic factor values were compatible 
with high frequency of recombination. The values for SDA, SDC+SDC-outliers and SDD 
suggested extreme inbreeding. An approximately 1:1 dog: human infection rate in group G 
suggests that domestic dogs may have an important role in transmission within this population 
in eastern Sudan. 

Important findings of this study includes finding of a population with a high rate of 
recombination and others showing evidence of extreme inbreeding. Such high resolution 
genotyping in endemic communities can resolve Leishmania population genetics and guide VL 
surveillance and intervention strategies. 
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Abstract:  

The Poly-A binding protein (PABP) is a conserved eukaryotic protein involved in many aspects 
of mRNA metabolism. Schematically it can be divided in an N-terminal RNA binding region, a 
non-conserved linker segment and the unique C-terminal PABC domain. In protein synthesis, at 
the initiation stage, PABP is responsible for the enhanced translation of polyadenylated mRNAs, 
facilitating their recruitment by the translation machinery. In model eukaryotes this is 
accomplished through a direct interaction between PABP and the initiation factor eIF4G, part of 
the heterotrimeric eIF4F complex. In Leishmania three PABP homologues have been identified 
with the first one (PABP1) shown to be targeted by phosphorylation events and capable of 
performing direct interactions with eIF4F subunits. Here, our aim was to better understand the 
PABP1’s phosphorylation, with the purpose of identifying unique aspects of its function and 
translation in Leishmania. Through expression analysis using samples from different stages of 
the Leishmania life cycle, and from different species, PABP1 phosphorylation was first found to 
be associated with active growth phases. This phosphorylation pattern was reproduced in HA-
tagged PABP1 and targeted multiple serine and threonine residues localized to the protein’s 



 

linker region. Mutations in these residues abolished the phosphorylation events but did not 
interfere with the protein’s binding to polysomes during translation. In contrast, mutations in 
motifs which are required for mRNA binding prevented polysome association and efficient 
phosphorylation. PABP1 has been shown previously to bind to Leishmania homologues of 
eIF4E, another eIF4F subunit, and eIF4G. Binding to the eIF4E homologue was found to be 
mediated by the PABP1 C-terminus but mutations in conserved motifs within this segment did 
not impact on the PABP1 phosphorylation. The eIF4G interaction involves multiple PABP 
segments and has not been fully characterized so its role in phosphorylation still has to be 
defined. Phosphorylation of PABP1 was not strictly required for cell viability since the non-
phosphorylatable mutant could complement the loss of both copies of the otherwise essential 
PABP1 gene. Overall, these results are consistent with phosphorylation of PABP1 being part of 
a novel pathway controlling the protein’s function, and translation in general, in Leishmania 
species. 
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Abstract:  

Leishmania belongs to the family trypanosomatid parasites and are responsible for an array of 
human diseases including the dreaded Kala-Azar (visceral leishmaniasis), caused by L. 
donovani. Apart from their clinical importance, these parasites have also been exploited as 
excellent models to study biogenesis and functions of several eukaryotic organelles such as 
cilia/flagella, mitochondria and Golgi body due to their single copy format per cells and 
numerous unique features. One of the characteristic feature of these organisms is the physical 
connection between flagella and mitochondria, which has always intrigued the evolutionary 
interlinks and functional interdependence of the two organelles. We found a novel actin-related 
protein (Arp), which closely resembled human Arp1 and was associated with mitochondria as 
well as flagellar apparatus in L donovani. By creating gene knockout mutants we showed that 
ablation of Arp significantly reduced mitochondrial potential and ATP production. Surprising 
though, the mutants did not show increase of reactive oxygen species, indicating an important 
role of Arp in mitochondrial physiology. Concurrently, the mutants appeared in two 
morphologically distinct sluggish and non-motile forms ratifying stochastic Arp expression and 
showed severely compromised flagellar elongation and motility. Importantly, the double allele 
replaced null cells developed death phenotype while only aneuploid population survived, 
indicating vitality of Arp expression for these organisms. Substantiating the present 
observations, episomal add-back in the mutants reversed all the abnormalities to normal. 
Together, these results indicated that Arp might play an important role to integrate 
mitochondrial and flagellar functions. In addition, the L-ARP1, by displaying marked structural 
divergence and vitality towards survival of these parasites, also offers to be a potential drug 
target for the therapeutic intervention of anti-leishmanials, the need for which is absolute and 
urgent. 
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Abstract:  

We identified a putative virulence factor unique to Leishmania major (Reiling et al., 2010). 
Overexpression of this 46 kD protein (P46) results in a virulence-enhancing phenotype in vitro 
and in vivo. However, the infectivity also depends on the parental strain of L. major. 

In infected macrophages P46 is localized in the host cell cytosol (Reiling et al., 2010). Recent 
experiments revealed an exosome based secretion pathway for P46 . Unlike other exosome 
payload proteins, P46 is independent of the chaperone HSP100, that plays a part in sorting the 
exosome load (Silverman et al., 2010). P46 is a HSP100 independent virulence factor and 
overexpression compensates for the virulence loss incurred by L.mj HSP100 null-mutants. 

In the course of our work, we discovered an amino acid sequence discrepancy between the P46 
from L.mj 5ASKH and L.mj Friedlin. We therefore performed a sequence analysis of P46 genes 
from a panel of geographically distinct L. major isolates. We discovered a link between 
geographical origin and P46 sequence, largely matching the established L. major phylogeny that 
was based on SSCP (single-stranded conformation polymorphism) analysis (Elfari et al., 2005; 
Al-Jawabreh et al., 2008). The P46 from two laboratory strains, L. major Friedlin and L. major 
FEBNI, that originated in Israel but have been kept in laboratory culture and mouse passage for 
over two decades, are identical to each other but structurally distinct from the P46 of the tested 
field isolates from the same region. By contrast, a non-virulence related protein, HIP (Hsc70 
interacting protein), shows no sequence differences between geographical isolates arguing 
against a random genetic drift as cause for the P46 divergence and for a selective pressure. 

From these results and from the work of Elfari et al. (2005), who find L.mj to be highly adapted 
to their prevalent animal host, we hypothesize that P46 might be one of the host adaptation 
factors. 

To test this hypothesis we infected susceptible BALB/c mice and resistant C57BL/6 mice with 
L.mj overexpressing three different P46 variants. The donor strains were Lmj 5ASKH (Central 
Asia), Lmj FE BNI (Israel, Laboratory) and L.mj MAJ-48 (Senegal) (Al-Jawabreh et al., 2008). 
The clear majority (>70%) of the parasites re-isolated from C57BL/6 mice overexpressed P46 
from the Senegalese field isolate L.mj MAJ-48. By contrast, all three P46 variants could be 
recovered equally from the parasites after BALB/c mouse passage. This indicates that P46 may 
indeed affect host-specific virulence and/or survival. 
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Abstract:  

Thirteen L. donovani strains were isolated from kala-azar patients during two different studies in 
Libo Kemkem: i) outbreak assessment (yr 2005), and ii) risk factors study (yr 2007). Two 
additional isolates were obtained from Humera kala-azar focus (Northwestern Ethiopia) in 2007. 
Multilocus enzyme electrophoresis revealed all these isolates as zymodeme MON-30. We 
performed a Multilocus Sequence Typing (MLST) analysis based on the following enzyme-
coding genes: asat, gpi, nh1, nh2, and pgd. The sequence data generated were compared to those 
previously described for other East African L. donovani strains belonging to different 
zymodemes. Previous MLST studies either using the same genes as in this work or a different 
set only included one MON-30 strain. In the present work we have included fifteen MON-30 
strains isolated during a two years period and from a narrow geographic area and revealed by 
MLST that in spite of thirteen of them were isolated from an emerging focus, they showed an 
unexpected variability. None of these fifteen MON-30 strains presented the genotype-18 
described previously for the MON-30 strain MHOM/SD/1982/GILANI. Instead five of them 
were genotype-19, described previously for MON-81 and MON-267 strains; while the 
remaining 10 were distributed in 5 different (not-previously-described) genotypes. Phylogenetic 
trees from the concatenated sequences of the five genes were produced either by Neighbor-
Joining, Maximum Parsimony or Maximum Likelihood. These included new data generated 
from the fifteen MON-30 strains plus data retrieved from the GenBank for twelve additional 
East African L. donovani strains. In all cases two robust groups were observed (both included 
strains from Libo Kemkem), which are congruent with the proportion of shared alleles. 
Additionally, genotype-27 strains (composed only of three specimens from Libo Kemkem) were 
placed between both groups, and we were not able to resolve their position.We also generated 
additional data, based on DNA sequence analysis of other targets (ITS-1 and -2, T2B4 repeated 
region, and cpb, gp63, and k26 genes), which returned also the same three groups. The results 
are compared to a previous study on which Multilocus Microsatellite Typing was applied on the 
same set of strains. All approaches were concordant in their results and showed high variability 
among MON-30 strains, and what is more interesting: among thirteen MON-30 strains isolated 
within a narrow range of space and time. 
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Abstract:  

β-D-glucosylhydroxymethyluracil (base J) is a modified DNA base thus far found only in the 
unicellular Euglenozoa, including kinetoplastid parasites, where it replaces ~1% of T in the 
nuclear DNA. Knock-out of JBP2, an enzyme involved in J insertion, causes L. tarentolae 
promastigotes to lose ~70% of their J, especially the small proportion found internally (iJ) at the 
boundaries of the large polycistronic transcription units (PTUs) characteristic of trypanosomatid 
protein-coding genes. This coincides with massive transcriptional read-through at the 
convergent strand-switch regions (cSSRs) between PTUs where transcription normally stops, 
and an increase in false starts at divergent strand-switch regions (dSSRs), where transcription 
initiates. Furthermore, JPB2KO parasites become hypersensitive to growth in 
bromodeoxyuridine (BrdU), leading to a further reduction in iJ and cell death. These 



 

observations led us to conclude that iJ serves as a critical signal for transcription termination, 
and that loss of proper termination in iJ-deficient cells kills the parasite. RNA-seq and 
Nanostring experiments have identified a small number of genes (located near regions that 
normally contain iJ) that are up- or down-regulated in JBP2KO and/or BrdU-treated cells, which 
may explain how loss of J causes cell death. In a separate line of experiments, we have shown 
that when plasmids containing cSSRs or telomeric repeat sequences are maintained as episomes 
in WT (but not JBP2KO) Leishmania, they regain the iJ removed during bacterial cloning, 
indicating that these sequences are able to recruit (directly or indirectly) the machinery 
responsible for iJ synthesis. Single-molecule real-time (SMRT) sequencing has allowed us to 
identify the exact residues that are converted to J. The results indicate that JBP1 and JBP2 have 
different recognition sequences and that the former is responsible for maintenance of J 
introduced de novo mainly by the latter. Systematic modification of these sequences will 
identify the critical requirements for J synthesis and maintenance. 
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Abstract:  

Background: Since 2007 with support from the Rajindra Memorial Research Institute, Medecins 
Sans Frontieres has implemented a VL treatment project in a highly endemic area for 
Leishmania Donovani in Bihar, India using 20mg/Kg Liposomal amphotericin-B (L-AmB) as 
first line treatment. 

Methods: Intravenous L-AmB was administered in four 5 mg/kg doses to a total 20 mg/kg to all 
patients with laboratory confirmed primary VL. Treatment was administered at primary health 
center (PHC), district, or tertiary hospital over 4–10 days, depending on disease severity. Initial 
clinical cure was defined as improvement of symptoms, cessation of fever, and recession of 
spleen immediately following the last dose. 

A final long term efficacy survey was conducted on 984 patients to determine short, middle and 
long term relapse rates after 5 years of operations. All patients discharged between two 
reference dates were actively followed up to determine efficacy over 18 months following 
discharge. An Excel-based database of the project was then analysed for the 5-year period 
September 2007 to August 2012. 

Results: A total of 8749 patients with laboratory confirmed primary VL were treated over 5 
years. 1396 were treated at PHC, 6875 at district hospital, 314 at tertiary hospital, and 164 at 
community camps. Initial clinical cure was achieved in 99.3% (n=8692), with 0.3% (n=26) 
defaulting after initiation of treatment, and 0.4% (n=31) dying. A total of 1.8% (n=161) of 
patients were co-infected with HIV and 0.6% (n=51) with TB. Treatment was discontinued in 
0.1% (n=7) of patients, all due to allergic reactions. 

No significant difference in the initial cure and tolerance was observed under different 
administration schedules. 24 (0.3%) cases were readmitted after developing PKDL with an 
average (SD) length of time from VL treatment to diagnosis of 2.2 (0.9) years. 138 (1.6%) of 



 

patients represented with parasite confirmed relapse. The mean (SD) time to relapse following 
completion of treatment was 1.1(0.8) years 

For long term efficacy, all immunocompetent patients discharged between two reference dates 
were identified to determine outcomes over 18 months following discharge. Out of 984 patients 
identified, 890 (90.4%) were traced. Of these 20 (2.3%) gave a history of relapse or further 
treatment for VL. Of the relapses, 2(10%), 14 (70%) and 4 (20%) relapsed at <6 months, 6-12 
months and 12-18 months respectively. 

 Graph 1: Uncensored Kaplan Mayer curve showing proportion of relapse cases by time since 
initial VL treatment 

 Conclusions: This is the largest cohort worldwide of VL patients treated with 20 mg/kg L-
AmB. It has very high initial and long term efficacy and very low rate of adverse reactions when 
administered under field conditions in Bihar, India. Its use in the rural PHC setting has 
demonstrated that this is not necessarily a barrier to its use. The timing of relapses suggests that 
1 year follow up may be appropriate in future studies. 
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Abstract:  

Background: Paromomycin IM Injection is an aminoglycoside antibiotic developed by the 
Institute for OneWorld Health (iOWH) for the treatment of visceral leishmaniasis (VL) in 
humans. Paromomycin has been shown to be active against both the promastigote and 
amastigote forms of Leishmania donovani, and it has been used to treat VL in humans. A Phase 
4 clinical trial of paromomycin in VL subjects evaluated the safety and efficacy of a daily dose 
of 11 mg/kg of Paromomycin IM Injection for 21 days in an expanded VL population treated as 
outpatients in the endemic regions of Bihar, India. However, in Bangladesh no such trial with 
Paromomycin has been conducted. Here we report the effectiveness and efficacy results of 
treatment with PMIM in patients with VL within the VL-endemic region of Bangladesh at end 
of treatment (EOT) and at six months after EOT. 

Methodology: We conducted an open-label, multi-center, single-arm study to assess the 
effectiveness of PMIM in patients with VL in rural Bangladesh. The study was conducted at two 
study centers. Children and adults aged ≥ five years (and weighing at least five kg) and ≤ 55 
years respectively, from VL-endemic regions of Bangladesh, who provided informed assent or 
informed consent, as appropriate, with newly diagnosed cases of VL, with the pathological 
confirmation of same through rK39 test, were included in the study. Effectiveness results: 
Overall initial clinical response was observed in 99.2% (118/119) subjects. All enrolled 
pediatric subjects (58/58) achieved initial clinical response and 98.4% adult subjects (60/61) 
showed initial clinical response. Efficacy results: All the subjects in the efficacy evaluable 
population showed initial clinical response. The final clinical response was shown by 96.6% 
(113/117) subjects. Same proportions of pediatric and adult subjects (pediatric: 96.6% [56/58], 
adults: 96.6% [57/59]) subjects showed final clinical response. Analysis by gender showed that 



 

94.3% (66/70) males and all (47/47) females achieved final clinical response. All the patients in 
Efficacy Evaluable population (118) were compliant to treatment and hence the treatment 
compliance was 100%. During the study 28.6% (34/119) subjects reported at least one adverse 
effect ( AE). Majority of the AEs were classified as mild, 16 AEs were of moderate severity, 2 
were severe. During the study, 2 subjects (1.7%) reported AEs from Ear and Labyrinth 
Disorders, which included ear pruritus and hearing impaired. 

Conclusion: Paromomycin 11 mg/kg, once a day, intramuscular injection, for 21days was found 
to be 96.6% effective, and safe. All patients were compliant with the treatment. This study thus 
provides evidence to introduce PMIM in government health facilities in rural areas of 
Bangladesh. 
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Abstract:  

In European countries, treatment of seropositive dogs that are clinically healthy or present only 
very mild clinical signs (stage I in the Leishvet classification)1 poses a difficult challenge. 
Treating these animals with the licensed leishmanicidal drugs (meglumine antimoniate or 
miltefosine) raises ethical concerns because of the high numbers of dogs in this group in 
endemic areas and the possibility of developing resistances in the parasite. A considerable 
proportion of these dogs are able to control the infection by themselves and remain healthy 
while many others will not build up an adequate immune response and will inevitably develop 
the disease, if left untreated. There is therefore a need to develop and validate alternative 
treatments able to protect these dogs and reduce the risks associated to an extensive use of 
leishmanicidals in dogs. 

Domperidone, an immune potentiating drug has demonstrated efficacy in the treatment and 
prevention of canine Leishmaniosis.2,3 The aim of the present clinical trial was to investigate if 
domperidone was safe and effective as treatment for dogs seropositive and with only minimal 
clinical signs. 

Thirty-eight seropositive (1/400 to 1/600 in the Direct Agglutination Test, DAT) adult dogs of 
different breeds, with at least one clinical sign compatible with leishmaniosis, were randomly 
assigned to the treatment group (n=20) or to the placebo group (n=18). Treatment group 
received 0.5 mg/kg of domperidone, PO, during 30 days. Three and seven months later all dogs 
were blood tested (DAT) and clinically examined. 

At the end of the study 59% of the dogs of the treatment group were seronegative, compared 
with 10% of dogs in the placebo group. The antibody titers at the end of the study were 
significantly lower in the treated group (P<0.01). Similarly, the clinical evolution of the dogs of 
both groups was different. In the treatment group only 4/20 dogs showed a clinical worsening, 
compared with 7/18 dogs in the placebo group (P<0.01). No side effects attributed to 
domperidone were observed. 



 

In summary, the present results demonstrate that domperidone administered at 0.5mg/kg/24h 
during 30 days can be a safe and effective treatment for seropositive dogs with very mild 
clinical signs and can help to reduce the use of leishmanicidal drugs in canines. 

1. Solano-Gallego L. et al.(2009). Vet. Parasitol. Oct 28; 165(1-2-):1-18. 

2. Gómez-Ochoa P. et al. (2009). Vet J. Feb; 179(2):259-263. 

3. Llinás, J. et al. (2011) Proceedings of the SEVC-46th AVEPA Congress,Barcelona. 
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Abstract:  

Miltefosine, the only oral drug for visceral leishmaniasis, is currently the 1st line therapy in the 
VL elimination program of the Indian subcontinent. Given the paucity of anti-VL drugs and the 
looming threat of resistance, there is an obvious need for close monitoring of clinical efficacy of 
MIL. In a cohort study of 120 VL patients treated with MIL in Nepal, we monitored the clinical 
outcomes up to twelve months after completion of therapy and explored the potential role of 
drug compliance, parasite drug resistance and re-infection. The initial cure rate was 95.83% 
(95% C.I. ±3.58%) and relapse rate at six and twelve months was 10.83% (95% C.I. ± 5.56%) 
and 20.0% (95% C.I. ± 7.16%) respectively. No significant clinical risk factors of relapse apart 
from age < 12 years were found (IRR 2.43; 95% CI 1.09-5.42). Parasite fingerprints of pre-
treatment and relapse bone marrow isolates within 8 patients were similar, suggesting that 
clinical relapses were not due to re-infection with a new strain. The median promastigote MIL-
susceptibility (IC50) of isolates from definite cures compared with that of relapses was not 
statistically different. Moreover, MIL blood levels at the end of treatment were similar in cured 
and relapsed patients. Relapse in one- fifth of the MIL-treated patients as observed in our study 
is an alarming signal for the VL elimination campaign, urging for further review and cohort 
monitoring of late treatment outcomes. 
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Abstract:  

The increasing incidence of treatment failures in antimonial chemotherapy of leishmaniasis is 
currently a critical issue. The mechanisms by which Leishmania spp. acquire resistance are still 
unclear. Drug sequestration into intracellular vesicles mediated by multidrug resistance-
associated protein A (MRPA) is proposed as a major mechanism. But, only this feature does not 
explain the resistance in some parasite strains that present reduced intracellular concentration of 
metal or no amplification/overexpression of MRPA gene. Thus, Sb transport pathways still need 
to be characterized in Leishmania resistant strains. In this study, promastigote forms of the 
Sb(III)-susceptible (WTS) and -resistant (SbR) populations of three Leishmania species, L. (L.) 
amazonensis, L. (V.) braziliensis and L. (L.) infantum chagasi were analyzed for uptake and 
efflux of Sb, energy-dependence and growth inhibition by verapamil (MDR inhibitor), 
prochlorperazine (MRP inhibitor) and probenicid (MRP blocker). The Sb was quantified by 
graphite furnace atomic absorption spectroscopy. A reduction in total uptake of Sb(III) was 
observed in all SbR strains, compared to their WTS counterparts. Efflux of Sb was compared 
between SbR and WTS after initial normalization of Sb(III) incorporation. Enhanced efflux was 
observed in all resistant Leishmania strains, compared to their WTS counterparts, by about 2 
fold more in L.braziliensis, and about 0,5 fold more in L.infantum and L.amazonensis. In all 
resistant cells, efflux was reduced by azide metabolic inhibitor. The influence of MDR or MRP 
inhibitors on the sensitivity of promastigotes to Sb(III) was evaluated using increasing 
concentrations of the Sb(III) and a fixed concentration of inhibitors. The results showed an 
increased susceptibility to Sb(III): in L. braziliensis (IC50=624±44,67μM) in presence of 
prochlorperazine (332±17,37μM) and verapamil (403±18,20μM); in L.amazonensis and 
L.infantum (IC50 > 2700μM) in presence of prochlorperazine (351±70,56μM and 
603,8±25,88μM, respectively) and probenicid (808±16,22 and 555±14,79μM, respectively). 
This data taken altogether indicates a possible involvement of more than one transport route in 
the same mutant and these routes appear to be different between species. In conclusion, the 
efflux of Sb in resistant strains presumably occurs by an energy-dependent MRP-like transporter 
in L. amazonensis e L. infantum and MRP- and MDR-like transporters in L. braziliensis. 

Support: CNPq; Capes; Fapemig 
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Abstract:  

In this study, a promastigote miltefosine (MIL) susceptibility screening was performed on 
Leishmania donovani isolates from Indian patients with active visceral leishmaniasis (VL) 
treated with MIL under direct observation. Isolates that were obtained before the onset of MIL 
treatment, after completion of treatment (29th day), or at the time of relapse were screened using 
an in vitro promastigote assay which was previously validated versus an in vitro amastigote 
assay1. The MIL susceptibility of the pre-treatment isolates (n=24, mean IC50±SEM = 3.87 ± 
0.38µM) was significantly higher than that of the post-treatment group (n= 25, mean IC50±SEM 
= 6.89 ± 0.58µM; p<0.001) but was found to be similar between the cure (n= 22, mean 
IC50±SEM = 6.26 ± 0.63) and relapse group of isolates (n= 28, mean IC50±SEM = 4.81 ± 



 

0.52). The pre/post-treatment results (obtained from non-paired samples) suggest that the 
infecting parasite may acquire a higher tolerance to MIL during treatment of the patient. 
However, this is merely a 2-fold difference and cure vs relapse samples showed a similar 
susceptibility, suggesting that this higher tolerance is not (yet) responsible for MIL-treatment 
failure. Nevertheless, our data suggest that L. donovani with a higher tolerance to MIL are 
indeed emerging in the field, but raise questions regarding their success in terms of transmission 
capacity. Our work highlights the need for continuous monitoring of MIL susceptibility, where 
the drug is implemented, like in the Indian sub-continent. 

Reference- 

1 Kulshrestha et al. 2013. Validation of a simple resazurin based promastigote assay for the 
routine monitoring of Miltefosine susceptibility in clinical isolates of Leishmania donovani. 
Parasitology Research, PMID: 23239091 

This work was funded by the European Commission (project Kaladrug-R, EC-FP7-222895), see 
also www.leishrisk.net/kaladrug 
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Abstract:  

The alkylphospholipid oleylphosphocholine (OlPC) shows excellent efficacy and tolerability in 
the hamster model of visceral leishmaniasis (L. infantum VL) when administered orally (Fortin 
et al. 2012). Since in vitro activity on intracellular amastigotes also predicts good activity 
against cutaneous leishmaniasis (CL), efficacy and tolerability of OlPC in experimental models 
of CL were tested in this study. In a first model of lesion suppression, Balb/c mice were infected 
with L. major promastigotes at the tail base and treated orally for 10 days (Day 3 to Day 12) 
with 40 mg/kg of OlPC. Intraperitoneal (IP) injections of 12.5 mg/kg Ambisome and oral 
vehicle treatment were used as controls. Efficacy was calculated based on lesion sizes on Day 
28 post-infection compared to vehicle-treated controls and were expressed as % of reduction. In 
this test OlPC treatment showed 98% efficacy in lesion suppression compared to 95% for 
Ambisome treatment. These promising data prompted us to test the capacity of OlPC to cure L. 
major lesions orally. Balb/c mice were infected with L. major promastigotes and lesions were let 
to develop until ~50 mm2. Subsequently, animals were treated for 22 days with 40 mg/kg of 
oral OlPC or miltefosine (MIL), or for 10 days with 25 mg/kg IP Ambisome. Lesion sizes were 
measured up to Day 60 post treatment start. The results showed comparable efficacy of oral 
OlPC and IP Ambisome with average ulcer sizes of 0.85 ± 0.49 and 6.3 ± 2.6 mm2 at Day 60 
respectively, markedly superior to oral MIL-treated group, in which 5/6 animals died before Day 
60 from toxicity and/or systemic disease. In a third model, Golden Syrian hamsters were 
infected with L. major promastigotes and lesions were let to develop until ~125 mm2. Hamsters 
were then treated for 10 days with 40 mg/kg of oral OlPC or MIL, 25 mg/kg IP Ambisome, or 
with oral vehicle. Lesion sizes were measured up to Day 60 post treatment start. In this 
experiment both MIL and OlPC cleared the cutaneous lesions by Day 60. OlPC showed a better 



 

control of lesion progression with a peak lesion size on Day 21 of 170 ± 112 mm2 compared to 
285 ± 56 mm2 for MIL-treated, and 353 ± 109 mm2 for vehicle-treated control group. Hamsters 
treated with IP Ambisome already showed complete remission of the lesions on Day 21. Taken 
together our results suggest that OlPC can prevent and control the progression of cutaneous 
lesions caused by L. major when administered orally. The alkylphospholipid 
oleylphosphocholine (OlPC) shows excellent efficacy and tolerability in the hamster model of 
visceral leishmaniasis (L. infantum VL) when administered orally (Fortin et al. 2012). Since in 
vitro activity on intracellular amastigotes also predicts good activity against cutaneous 
leishmaniasis (CL), efficacy and tolerability of OlPC in experimental models of CL were tested 
in this study. In a first model of lesion suppression, Balb/c mice were infected with L. major 
promastigotes at the tail base and treated orall 
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Abstract:  

Leishmaniasis is a spectrum of diseases caused by infection with the protozoan parasite 
Leishmania. The type of infection depends upon the infecting species and the host’s immune 
responses. L. mexicana, the cause of cutaneous Leishmaniasis, is prevalent in Latin American 
countries and the New World with1.5 to 2 million new cases reported every year according to 
recent World Health Organisation figures. At present, there are a number of existing drugs to 
treat Leishmaniasis but ideally a vaccine is required to prevent infection. In this study the ability 
of a vaccine, consisting of different combinations of recombinant gamma glutamyl cysteine 
synthetase from L. donovani (LdgGCS), L. major (LjgGCS) or L. mexicana (LmgGCS) 
proteins, to protect BALB/c mice against subsequent L. mexicana infection was determined. 
Mice (n=4/treatment) were immunised with two doses of the appropriate vaccine (28 and 14 
days prior to infection) by different routes (subcutaneous or inhalation) and immunological 
responses (antibody responses and cytokine response by in vitro stimulated splenocytes) were 
determined both pre- and post-infection. Control and vaccinated mice were infected with 1x107 
luciferase-expressing L. mexicana (LmexLuc strain) promastigotes in the footpad on day 0, and 
the effect of vaccination on parasite growth determined by measuring footpad thickness and 
bioluminescence over the course of infection. In addition the number of parasites present in the 
footpad and the amount of bioluminescence emitted by the parasites present was determined at 
the end of the experiment. Vaccination induced significantly higher titres of specific IgG1 and 
IgG2a antibodies compared to controls and significantly higher amounts of nitrite, IFN-γ and 
IL-5 production by cells from vaccinated mice compared to cells from infected and uninfected 
control mice (p < 0.05). There were significant differences in the level of protection induced by 
the different protein combinations tested and the greatest protection was induced in mice 
immunised by the subcutaneous route (96 % reduction in parasite number compare to control 
values). However, studies did indicate that vaccination via the pulmonary route is feasible as 
parasite burdens were 80% lower than control values in immunised mice.  
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Abstract:  

We have previously demonstrated that intramuscular immunization with whole Leishmania 
amazonensis promastigote antigens (LaAg) increases susceptibility of BALB/c mice to 
cutaneous leishmaniasis, unlike oral or intranasal immunization, which induce protection. 
Mucosal immune system has the important function of inducing immune tolerance to lots of 
exogenous antigens to maintain immune homeostasis. Based on the hypothesis that mucosal 
vaccine protectiveness is due to tolerization against disease-promoting antigens present in LaAg, 
in the present study, we investigated the adjuvant effect of retinoic acid (RA) during intranasal 
vaccination, as RA is a retinol metabolite required for the efficient conversion of naïve T cells 
into CD4+ Foxp3+ regulatory T (Treg) cells during oral tolerance. Due to its irritant effect, RA 
was encapsulated in solid lipid nanoparticles (RA-SLN). Thus, BALB/c mice were intranasally 
immunized with two doses of LaAg alone or associated with RA-SLN. Three days after the 
second dose, the cervical lymph node cells were phenotyped by FACS, while their cytokine 
expression was quantified by qRT-PCR. Seven days after immunization, animals were 
challenged with L. amazonensis promastigotes in the footpad and the lesion development was 
monitored for 63 days. On day 63 post infection, the parasite burden and the cytokines were 
quantified in the infection site. The results showed that association with RA-SLN increased the 
percentage of CD4+ FoxP3+ Treg cells and the IL-10 expression in cervical lymph nodes 
compared to LaAg alone, but the IFN-γ, IL-12, IL-4 and TGF-β expression remained 
unchanged. Association with RA-SLN also increased intranasal LaAg efficacy in controlling the 
lesion growth and the parasite burden, which was accompanied in its late stage by a non-
selective increase in IFN-γ, IL-4, IL-10 and TGF-β cytokines. These data indicate that RA-SLN 
is an interesting adjuvant to the intranasal LaAg vaccine against cutaneous leishmaniasis, 
possibly due to its capacity to increase Treg-associated tolerance in the nasal mucosa. 
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Abstract:  

Leishmania Peroxidoxin-1 (Pxn-1) is a member of antioxidant family of proteins that detoxify 
reactive oxygen and nitrogen species inside phagolysosomes of infected macrophages enabling 



 

the parasite to evade the host defense system. Unlike peroxidoxin-2 (commonly called thiol-
specific antioxidant, TSA), peroxidoxin-1 is predominantly expressed in the amastigote stage 
and is also capable of detoxifying the highly toxic hydroxyl radical. In this study, we evaluated 
the immunogenicity and protective efficacy of Leishmania Pxn-1 in BALB/c mice in 
heterologous DNA-Protein immunization regimen with or without fusion murine granulocyte 
macrophage colony stimulating factor (mGMCSF). GMCSF adjuvant has been shown in other 
studies to increase protection in different disease models such as tuberculosis, HIV, and malaria. 
BALB/c mice were immunized twice, in three weeks interval, with pcDNA-mGMCSF-Pxn-1 
DNA and boosted once with recombinant Leishmania Pxn-1 protein. Three weeks after the last 
immunization, mice were challenged with infectious Leishmania major promastigotes. The 
protective efficacy was assessed by measuring the footpad swelling weekly for eight weeks. The 
level of total IgG, IgG1 and IgG2a as well as IFN-γ and IL-10 were measured from serum and in 
vitro antigen stimulated spleen cells, respectively. Moreover, surface and intracellular cytokine 
staining (ICS) and multicolor flow cytometry was done on stimulated splenocytes. The result 
has shown that immunization with pcDNA-mGMCSF-Pxn1 resulted in significant reduction in 
the footpad swelling. In addition, the antigen elicited a predominantly Th-1 immune response as 
seen by significantly higher IgG2a and IFN-γ compared to controls. ICS showed that pcDNA-
mGMCSF-Pxn1 elicited significantly higher percentage of IFN-γ, IL-2 and TNFa producing 
CD4+ T cells and also multifunctional CD4+ IFN-γ+IL-2+TNFa+ cells. Taken together, these 
results suggest that Leishmania Peroxidoxin-1 is a potential vaccine candidate for 
leishmaniasis.  
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Abstract:  

Today the evidence continues to pile up about CD8+ T cells’ role in Leishmania infection 
control. So beside all other vaccination strategies, protective and therapeutic peptide-based 
(polytope) vaccine concept might turn a new hope in the battle over leishmaniasis. Based on our 
previous studies, a DNA construct was tested to evaluate the immunogenicity of a polytope in 
transgenic mice humanized for the MHC class I (HLA-A*0201) and class II (HLA-DR*0101) 
genes. 

4 HLA-A*0201 restricted epitopes from LPG-3  and 4 from LmSTI-1 proteins previously 
determined as CD8+ T cell activators in cutaneous leishmaniasis recovered HLA-A2 individuals, 
were lined-up together as a polytope string in a DNA construct. A rational design harnessing 
advantages of ubiquitin, spacers and HLA-DR restricted Th1 epitope was applied to shape the 
polytope construct. Polytope synthesis under CMV promoter control was evaluated in COS-7 
transfected cells. A pcDNA vector expressing the polytope was purified endotoxin free and used 
to inoculate 8-week-old male HLA-A2/DR1 transgenic mice 4 days after a Cardiotoxin priming. 
Plasmid DNA was inoculated bilaterally in quadriceps muscles at 100µg/mouse followed by 2 
boosters with 1week interval. Mice were sacrificed 10 days after the last booster, and 
splenocytes were subjected to ex vivo and in vitro evaluation of specific IFN-γ production and in 
vitro cytotoxicity against individual peptides by ELISpot and standard chromium-51(51Cr) 



 

release assay respectively. 6 out of 8 peptides were used in different assays (P1 and P5 from 
LPG-3 and P2, P3, P4 and P6 from LmSTI-1) 

P1 provoked the most potent immune responses ex vivo, stimulated with 5 µg/ml peptide in 9 
out of 11 mice as well as P3, P4, P5 and P6. P2 was non-immunogenic. After in vitro 
stimulation with 5 µg/ml/peptide and IL-2 for one week, an elevated response was detected 
against P3 and P6. The response against P1 was detected as strong as before, but the response 
against P2, P4 and P5 was barely affected. Next the splenocytes were stimulated with10 
µg/ml/peptide during in vitro stimulation. An elevated response was detected against all 6 
peptides including P2. The response was CD8 restricted since anti-HLA-DR1 did not influence 
the outcome. The cytolytic activity of the T-cell clones against all 6 peptides was investigated 
after one week in vitro stimulation. P1 elicited strong cytotoxic responses. P3 and P6 showed 
moderate activity and P2, P4 and P5 provoked no cytotoxic activity at all. 

These results confirmed that a rationally designed DNA construct could successfully elicit  CD8 
responses against several different epitopes. It remains to investigate whether this vaccine 
strategy may result in effective protection against infectious challenge in HLA transgenic mice 
in a preclinical setting. 
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Abstract:  

LmLRAB is a Leishmania specific protein that corresponds to an atypical Rab GTPase (610 aa). 
It displays two distinct regions: an amino-terminal region (34-384 aa) highly conserved from 
higher eukaryotes Rab GTPases and a non conserved carboxy-terminal region (385-610 aa). As 
a member of Rab GTPase family, LmLRAB may play a key role in the intracellular vesicle 
transport. In the present study, we evaluated LmLRAB potential as vaccine candidate (i) against 
L. major in BALB/c mice and (ii) by analysing the cellular immune responses induced in 
individuals with healed cutaneous leishmaniasis due to L. major (HCLm, n= 33), asymptomatic 
L. major infection (AsCLm, n= 18), asymptomatic visceral leishmaniasis due to L. infantum 
(AsVLi, n=26), and in naive individuals (n=19). Interestingly, mice (n=6) vaccinated with 
LmLRAB adjuved with CpG and challenged with 2x106 L. major metacyclics are highly 
resistant to the disease progression. This protection was observed up to 20 Weeks post 
challenge. In human, both LmLRAB and its carboxy terminal part, LmLRABC proteins were 
able to induce specific significant levels of IFN in HCLm, AsCLm and AsVLi groups (mean 
IFNg levels+/-SD: 3679+/-2644pg/ml; 2540+/-2383pg/ml; 6252+/-3081, respectively for 
LmLRAB, and 5354+/-4246pg/ml; 6859+/-5082pg/ml; 5459+/-4137, respectively for 
LmLRABC) compared to naive group (933+/-834pg/ml for LmLRAB and 298+/-323pg/ml for 
LmLRABC), (p<0,05). LmLRAB and LmLRABC also induced significant amounts of IL-10 in 
immune individuals, but also in naives with no significant difference. However this IL-10 
inducing capacity does not interfere with the IFN-inducing capacity of the proteins. Granzyme 
B, the known cytotoxic mediator of CD8+ T cells, was not detected in immune groups. All these 
data indicate that LmLRAB as well as its carboxy terminal divergent part were able to induce a 



 

dominant Th1 immune response in individuals with immunity to L. major or L. infantum 
infection. 

In conclusion, results obtained in mice and human strongly suggest that LmLRAB may 
constitute a promising vaccine candidate against cutaneous and visceral leishmaniasis. 
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Abstract:  

Visceral leishmaniasis (VL), a disease of poverty, is highly endemic in parts of Eastern India 
and adjoining countries in Indian peninsula. It is associated with fever, hepatosplenomegaly, 
cachexia, hypergammaglobulinemia and the absence of parasite-specific cell-mediated immune 
responses. The available chemotherapy for VL is not satisfactory as antileishmanial drugs are 
toxic and costly. Immunoprophylaxis as an alternate strategy needs to be developed for the 
control of this disease. In VL the Th1 type of immune responses play an important role that 
correlates with recovery from and resistance to disease, and resolution of infection results in 
lifelong immunity against the disease. Based on this rationale, the leishmanial antigens that elicit 
proliferative and cytokine responses in PBMCs from cured/exposed/Leishmania patients were 
characterized through proteomic approaches and Trypanothione reductase (TPR) was identified 
as one of the Th1 stimulatory protein. TPR, a cytosolic enzyme responsible for maintaining 
trypanothione in its reduced form, is thought to be central to the redox defence systems of 
Leishmania and was mainly explored as a drug target. In this study, we generated recombinant 
L. donovani TPR (rLdTPR) and assessed its immunogenicity for the first time in PBMCs of 
cured/exposed Leishmania-infected patients and hamsters (Mesocricetus auratus) as well as its 
prophylactic efficacy against experimental VL. Moderate to considerable proliferative responses 
to rLdTPR in Leishmania-infected cured/exposed patients and hamsters were observed as 
compared to those with L. donovani-infected hosts. In addition, rLdTPR stimulated PBMCs of 
cured/exposed and Leishmania patients to produce IFN-, IL-12, and TNF-α but not IL-4 or IL-
10. On the other hand rLdTPR downregulated LPS-induced IL-10 as well as soluble L. donovani 
antigen-induced IL-4 production in PBMCs of Leishmania patients. Similarly, in cured 
hamsters, rLdTPR generates mixed Th1& Th2 immune response. 

We further demonstrated that rLdTPR was able to provide considerable protection (∼60%) to 
hamsters against L. donovani challenge. The efficacy was supported by the increased inducible 
NO synthase mRNA transcript and Th1-type cytokines IFN-, IL-12, and TNF-α and down-
regulation of IL-4, IL-10, and TGF-β. Hence, this study indicates that rLdTPR, though is 
moderately immunogenic in human patients/hamsters but gives considerably good prophylactic 
efficacy against Leishmania challenge in golden hamsters. 
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Abstract:  

There are currently no vaccines against chronic parasitic infections, including malaria, 
leishmaniasis, and parasitic worms. This despite the fact that chronically infected individuals 
often develop complete or partial natural immunity to re-infection, suggesting that vaccination is 
feasible. This immunity often takes the form of concomitant immunity, defined as the 
paradoxical immune state in which resistance to reinfection coincides with the persistence of the 
original infection. However, our understanding of the cells that mediate concomitant immunity 
remains incomplete. Employing the Leishmania major model of chronic infection we found pre-
existing, short-lived CD4+CD44+CD62L-Ly6C+ T effector (TEFF) cells mediate concomitant 
immunity at the dermal site of L. major challenge. Ly6C+ TEFF cells were uniformly Tbethi, 
enriched in the blood, and upon adoptive transfer and challenge, preferentially homed to the skin 
versus CD44+CD62L-Ly6C-, central memory, or naïve CD4+ T cells and reduced parasite 
numbers. Despite being short-lived, CD44+CD62L-Ly6C+ TEFF cells are the predominant L. 
major-specific T cell population during chronic infection. The difficulty in generating an 
effective Leishmania vaccine may be related to the fact that natural concomitant immunity relies 
on pre-existing TEFF, not memory cells, and is therefore not amenable to conventional, memory 
inducing, vaccination. 
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Abstract:  

There are several gaps in our knowledge on the origin and spread of Leishmania (Viannia) 
braziliensis, an etiological agent of cutaneous and mucocutaneous or American tegumentary 
leishmaniasis, to different biomes, hosts, and vectors, with important epidemiological 
implications, including the possible existence of an anthroponotic component. Historical, 
biological, and epidemiological evidence suggests that Leishmania  (V.) braziliensis  and its  
variants were preexistent in Amazonia with great genetic variability, where they dispersed with 
less variability to other regions (clonal expansion). During pre-Columbian times the parasite 
may have been transported by migrating humans and probably also their dogs, from western 
Amazonia to the high inter-Andean valleys and from there to other regions of South America. 
The same thing could have happened  later, in the same way, when it spread to non-Amazonian 



 

regions of Brazil and other countries of South and Central America, between the late 19th and 
early 20th centuries, during the so-called Rubber Boom and construction of the Madeira-
Mamoré Railway in the Brazilian Amazon, by migrant workers who later returned to their 
places of origin, transporting the agent. The parasite’s dispersal in genetic correlated clusters, 
involving unexpectedly distinct ecosystems (Amazonian, Cerrado, Caatinga and Atlantic Forest 
biomes), has continued until the present through human displacement. The infection of certain 
species of domestic,  synanthropic and even wild animals, could be secondary to anthropogenic 
introduction of L. (V.) braziliensis in new environments. We admit the same phenomena 
happening in the probable transference of Leishmania infantum (leishmaniose visceral), and of 
Yersinia pestis (plague) from the Old world to the New world, generating domestic and wild 
enzotic cycles from these agents. These assumptions associated with human infections, 
chronicity and parasite persistence with possibility of recovery of Leishmania in peripheral 
blood, skin and scars of cured or asymptomatic patients, (who can serve to meal to various 
vector species), along with the sand flies’ adaptation to the peri-domicile and the high 
susceptibility of domestic dogs to the parasite, can reinforce the evidence of anthropogenic 
spread of L. (V.) braziliensis and encourage the adoption of more adequate control measures. 
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Abstract:  

Cutaneous leishmaniasis (CL) is widespread in Yemen but its extent has not been fully 
documented. We have diagnosed and treated 1343 cases (male 847 and female 496) of CL at the 
Dermatology Clinic of Saudi Hospital at Hajjah, Yemen, from January 1997 to April 2012, all 
Yemeni nationals, originating from 12 different governorates of North Western Yemen. The 
number of lesions per patient ranged from 1 to 71 but majority of the patients had a single facial 
lesion. Giemsa-stained smear showed Leishmania amastigotes in 1280 patients (95.3%). After 
analysis of clinical features the cases were classified as dry type CL in 1299, wet type CL in 28, 
chronic CL in 12, and recedevans type in 4 patients. Among the dry type, 40 patients had lupoid 
features. The incidence of CL cases in this region is increasing since 2008 and there is abrupt 
increase in 2012 (434 cases). Leishmania species identification was carried out at the 
Leishmania Reference Centre of the Unit of Vector-borne diseases and International Healt, MIPI 
Department, Istituto Superiore di Sanità, Rome, initially by multilocus enzyme electrophoresis 
(MLEE) characterization in 4 patients and then by polymerase chain reaction - restriction 
fragment length polymorphism analysis (PCR-RFLP) of repetitive sequences (Minodier et al, 
1997, J Clin Microbiol, 35:2551) in 155 cases and later in 426 cases by using two different 
PCR-RFLP procedures: Minodier et al 1997 and one based on ITS-1 gene sequence (Schoenian 
et al, 2003, Diagn Microbiol Infect Dis, 47:349). On 585 cases examined, results identified L. 
tropica in 539, L. infantum in 18, L. donovani in 8 and L. donovani complex in 13, atypical band 
was seen in 6 and L. tropica plus atypical band in 1 case. CL appears to be endemic in North 
Western Yemen with increasing incidence, clinically presenting as ‘dry’ type caused mainly by 
L. tropica and occasionally by L. infantum and L. donovani. The abrupt increase in the last years 
is probably due to the lack of vector control due to unstable political situation in the country. 
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Abstract:  

Cutaneous leishmaniasis (CL) is endemic in all the four provinces of Pakistan particularly in 
Khyber Pakhtunkhawa (KPK) province which shares 2300 kms long border with Afghanistan, 
one of the largest endemic foci of CL in the world. The most CL endemic districts of this 
province are Kohat and Dir due to presence of afghan refugee camps and large number of 
internal displaced people (IDPs).Currently CL is a major and fast increasing public health 
problem, both among the Afghan refugees and the local Pakistani population. 

Previous data have suggested presence of L. tropica on the basis of clinical form of lesions but 
no confirmation molecular studies were available in this north-western province. 

During an epidemic outbreak of anthroponotic cutaneous leishmaniasis (ACL) in Kohat district, 
a large-scale epidemiologic study was carried out from May 2010 to May 2011 to determine the 
prevalence and molecular diagnosis of the CL in local population. 26250 individuals were 
surveyed in 15 different villages of Kohat district. A total of 1359 cases (CL) were identified 
and 300 skin biopsies and Giemsa stained slides were collected and selected randomly for 
molecular investigation. 

The total prevalence of ACL in local population was found to be 5.17%, with active lesions and 
scar prevalence of 3.91% and 1.26% respectively. Age wise prevalence was highest in age group 
1 to 15 years. The microscopic examination was positive for 193 (64.3%) samples while 
polymerase chain reaction (PCR) was positive for 254 (84.6%). Leishmania species 
characterization by ribosomal internal transcribed spacer 1 (ITS1) amplification and subsequent 
restriction fragment length polymorphism (RFLP) analysis, confirmed the presence of 
Leishmania tropica in 97% of samples but also identified Leishmania major in 3% of positive 
samples. 

This study reveals a two-fold increase of CL prevalence within the Kohat district autochthonous 
population since 2004. Previous ACL interventions in the study areas in Pakistan were funded 
by the United Nations High Commissioner for Refugees (UNHCR) and mainly focused on 
Afghan refugees. We here highlight the urgent need of a regional / national leishmaniasis 
(vectors and reservoirs) control program, not only in refugees or IDPs camps but in all 
surrounding villages as well. Otherwise, the epidemic could continue its spread through all the 
country. 
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Abstract:  

Primary prevention and prediction of epidemics of cutaneous leishmaniasis (CL) remain 
difficult because the tools used so far consider only the time dimension. The purpose of this 
work is to predict geographic distribution of P. papatasi and Leishmaniasis human cases in 
Tunisia using ecological niche modeling. We attempted to assess the importance of 
environmental factors influencing spatial distribution of P. papatasi and human CL 
cases.Vectors were trapped in the centre of Tunisia during the transmission season (May to 
September 2012) using CDC light traps which locations were identified by GPS. Household of 
cutaneous leishmaniasis patients' geographical coordinates were also taken by GPS. Twenty-
four environmental layers were used as predictor variables. Ecological niche modeling was used 
to relate known specie’s occurrence (vectors and human CL) points to value of environmental 
factors in these same points in order to predict presence of the specie in unsampled region based 
only on the value of the predictor variables. the area under de curve (AUC) of receiver operating 
characteristic (ROC) was used as a thresholds independent performance criterion while 
Maximum Cohen’s kappa coefficient was used as a threshold dependent one. 

A total number of 86 locations of P. papatasi occurrence and 210 of cutaneous leishmaniasis 
cases were recorded. 

Our findings suggest that topographic variables neither affect the vector nor human disease 
distributions. On the other hand, for P. papatasi the main explanatory parameters were the 
precipitation of driest quarter (42%), the mean temperature of wettest quarter (18.7%) and the 
maximum temperature of warmest month (12.5%) with total contributing value to the model 
fitting of 73.2%. For L.major human cases, the most important variables were the P. papatasi 
distribution probability (64.9%) and the mean temperature of wettest quarter (16.6%) with a 
total contribution of 81.5%. 
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Abstract:  

Cutaneous leishmaniasis is a diesase in great expansion. In the Americas, countless causing 
species are described, sometimes with different clinical findings. Inherent factors of the parasite 
contribute to these clinical forms and to the pathogenesis of the disease. In this work, we report 
patients' clinical data related to Leishmania isolated species from patients seen in the central-
western Brazil. The identification was carried out by amplification of internal transcribed spacer 
region 1 (ITS1) and subsequent digestion by the restriction enzyme Hae III. Visualization was 



 

accomplished in 2% agarose gel. We analyzed thirty isolates. 80% were identified as L. (V) 
braziliensis and 20% as L. (L) amazonensis. All cases involving the species L. (L) amazonensis 
showed only skin lesions, moreover, cases involving the species L. (V) braziliensis developed 
cutaneous, muco-cutaneous and mucous lesions in 87%, 9% and 4% of cases respectively. All 
patients infected by L. (L) amazonensis developed a single isolated lesion, differentiating 
patients infected with L. (V) braziliensis who developed multiple lesions in 21% of cases. In 
both species the members were the most affected site, representing 66% of the cases of L. (V) 
braziliensis and 86% of cases caused by L. (L) amazonensis. The presented cases showed 
similarities between the clinical picture caused by the two species. However, we note that some 
features such as the presence of mucosal lesions may help clinical differentiation between the 
two species. 
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Abstract:  

Cutaneous leishmaniasis (CL) is endemic in the city of Bushehr. The objective of this study was 
to determine for the first time the epidemiological features of CL including human infection and 
the reservoir host in the city during 2010-2011. Studies on human infection was carried out on 
2962 students aged 7-14 years old from 60 primary schools and among 400 households with a 
total population of 1568 in four infected districts of the city in December 2010. Serosity 
materials from CL patients on glass slides were collected for molecular identification of 
causative agent. Rodents were caught by 35 Sherman traps and examined by nested-PCR for 
identification of the parasite during September and December of the same year. The overall scar 
rate was 1.24% but no ulcers were seen among the students. Prevalence of scars and ulcers 
among the inhabitants were 5.86% and 0.12% respectively. Molecular study indicated the 
presence of two coexisting species: Leishmania major and Leishmania tropica among the 
patients. Nineteen rodents were caught and identified as Tatera indica (47.4%) and Rattus 
norvegicus (52.6%). Specimens from 7 T. indica and 9 R. norvegicus, captured from the city 
were examined by two diagnostic techniques, direct (microscopic) examination and nested-PCR. 
All specimens were negative by direct examination but out of 7 T.indica, 14.3% were infected 
with L.major and 42.9% with L.turanica by nested-PCR. Out of 9 R .norvegicus 22.2% were 
infected with L.turanica and 11.1% with L.gerbilli. We also found mixed natural infections with 
L.gerbilli and L.turanica in 11.1% of R. norvegicus by the same molecular method. The study 
showed that T.indica acts as the animal reservoir host in the city of Bushehr. 
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Abstract:  

American cutaneous leishmaniasis (ACL) is widespread throughout Brazil and historically 
endemic in the north-eastern region of the country. The disease is endemic in Pernambuco State, 
occurring mainly in rural areas and being strongly associated with the presence of crop 
plantations and forested environments, which allow the establishment of vector and reservoir 
populations. Since 1998, sporadic outbreaks of ACL have been recorded in a military training 
area located in a large Atlantic Forest protected area in Pernambuco State. In this area, the 
disease mainly affects soldiers undergoing nocturnal training activities in forested environments. 
Preventative measures (e.g., repellents) have been recommended but this has not been enough to 
impede new outbreaks of the disease in this area. In this regard, it is acknowledged that the 
higher is the knowledge regarding ACL the lower is the risk of infection. Thus, the aim of this 
study was to assess the level of knowledge of male soldiers in the aforementioned military 
training centre in north-eastern Brazil regarding different aspects of ACL. A cross-sectional 
study was carried out during July-August 2012, when a total of 99 soldiers were invited to 
respond to a questionnaire containing questions related to ACL (from aetiology to control). 
Most of the soldiers interviewed (90.9%) were aware of the clinical signs of ACL and 61.6% 
knew the causative agent of the disease. In the same way, 62.6% and 74.7% knew the diagnostic 
and treatment procedures, respectively. Furthermore, 64.7% of the soldiers were aware of how 
ACL could be prevented. On the other hand, 79.8% of the soldiers responded that ACL is 
transmitted by mosquito bites and 52.5% believed that ACL could be prevented by vaccination. 
It may be concluded that most soldiers developing training activities in the study area have some 
level of knowledge on ACL aetiology, diagnosis, treatment, but are not proper aware of the 
disease transmission and prevention. Education activities directed at soldiers that will undergo 
nocturnal activities in forested environments are fundamental towards the prevention of new 
cases ACL in this particular population. 
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Abstract:  

Arginase (ARG) is a metalloenzyme that hydrolyses L-arginine to L-ornithine and urea that had 
been used in trypanosomatid identification. ARG specific activity had been detected in 
Leishmania, Crithidia, Leptomonas, but not in Trypanosoma, Herpetomonas and Phytomonas. 
In these trypanosomatids, the ureotelic behavior is not due to urea excretion, but to produce 
ornithine for supplying the polyamines pathway. To live inside mammalian host macrophages, 
Leishmania escapes from several microbicidal mechanisms, such as the nitric oxide (NO) 
production and activation of the oxidative burst. Both parasite and mammal host present 
activities of ARG and synthesis of NO. In Leishmania, arginase is located in the glycosome and 
its activity is important for its survival, possibly modulating the availability of arginine for 
iNOS activity, but also is involved in the synthesis of polyamines, allowing parasite replication. 
We showed that the ARG compartmentalization is important for parasite infectivity using a L. 



 

amazonensis null knockout (arg-) and two add-backs mutants, with the native ORF (arg-/ARG) 
or without the glycosomal addressing signal (arg-/arg∆SKL). The arginine uptake is also 
important to supply arginase substrate and Leishmania responds to arginine starvation by 
increasing the amino acid uptake. The arginine transporter’s coding gene is present in two 
copies, arranged in tandem. Both copies have similar ORFs, but distinct 5’ and 3’ UTR’s. Real 
Time PCR showed that one transcript is three fold more abundant than the other, along the 
promastigote growth curve. The copy-number of this transcript is also increased in the wild-type 
(WT) or the arg-/ARG mutant but not in the arg- and the arg-/arg∆SKL mutants, showing that 
the internal pool of arginine is also important for controlling its uptake. Besides arginine 
starvation, other stress signals like temperature, pH and ionic concentration also altered the 
concentration of the transcripts. The NO production by the parasite may also be involved in 
infectivity, since the less infective mutants start to produce NO earlier than the WT along the 
culture growth curve what could disturb metacyclic differentiation. So, the orchestration of the 
four pathways and the arginine traffic may constitute an important target for the search of new 
chemotherapic targets. 

Financial Support: FAPESP and CNPq 
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Abstract:  

Arginase catalyzes the conversion of arginine to ornithine, the first step of the polyamine 
biosynthetic pathway of Leishmania. We have previously generated and characterized arginase 
gene deletion mutants in L. mexicana and have now expanded our studies to include the 
arginase of L. donovani. Analysis of L. donovani arginase gene deletion mutants (ΔLdarg) 
confirmed that the enzyme is essential for promastigote proliferation in the absence of 
exogenous sources of ornithine or putrescine. The arginase inhibitors NOHA and nor-NOHA 
reduced promastigote proliferation rates with putrescine supplementation restoring optimal 
growth. Studies furthermore revealed that although arginase was essential for ornithine and thus 
polyamine synthesis, ornithine decarboxylase was the rate-limiting enzyme. The leishmanial 
arginase is localized to the glycosome, while the remaining polyamine pathway enzymes are 
present in the cytosol. To investigate the importance of the glycosomal localization for arginase 
function in L. donovani, a SKL deletion construct was transfected into Δ Ldarg parasites. The 
argΔskl protein mislocalized to the cytosol and was profoundly overexpressed compared to 
glycosomally localized arginase. Infectivity studies in mice with ΔLdarg parasites revealed that 
the arginase deletion had no effect on intracellular parasite survival. This result is surprising 
because L. donovani parasites that lack ornithine decarboxylase exhibit a profoundly reduced 
infectivity phenotype compared to wild type parasites. These observations suggest a model for 
L. donovani where ornithine can be readily salvaged from the host, whereas putrescine is not 
available for scavenging. Finally, a comparison of our results with those obtained from arginase 
gene deletion mutants generated in other Leishmania species reveals intriguing differences 
between the Leishmania species. 
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Abstract:  

Arginine is an essential amino acid for Leishmania but not its host. It is the sole precursor for 
polyamine biosynthesis in this organism, a process that initiates inside a unique organelle called 
the glycosome. Previously, our laboratory cloned a high affinity arginine transporter, LdAAP3 
that translocates only arginine in Leishmania donovani promastigotes and amastigotes. Amino 
acid availability and mutations that disconnect arginine from the polyamine synthesis pathway 
affect LdAAP3 activity.  Here we further characterized Leishmania response to arginine 
availability. Indirect immunofluorescence and cellular fractionation of Leishmania cells 
indicated that LdAAP3 localizes to the plasma, flagella, and glycosome membranes. Starving 
both promastigotes and amastigotes from arginine induced rapid and concomitant increases in 
LdAAP3 abundance and arginine transport. Addition of arginine to starved cells caused rapid 
proteasome-dependent degradation of LdAAP3 to its normal level. Our analysis indicates that 
Leishmania cells sense external arginine availability, which turns on a rapid signaling pathway 
that induces LdAAP3 mRNA and protein abundance to increase within 15 minutes. In addition, 
starvation of arginine induced more than 2-fold increase in the abundance of a dozen other 
proteins including an ion transporter, metabolic enzymes, and several proteins with yet unknown 
function. This is the first report on a starvation signaling pathway in Leishmania parasites. 

This work was supported by grant number 402/08 from The Israel Science Foundation founded 
by The Academy of Sciences and Humanities 

  

- CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[837]  
O 132 - THE ROLE OF HOST CELL AND PARASITE ARGINASE IN MOUSE L. MAJOR 
AND L. MEXICANA INFECTIONS 
BOGDAN, C.M.1; SOSSAU, D.1; ROBERTS, S.C.2; DEBUS, A.1; ULLMAN, B.3; MURRAY, P.J.4; 
SCHLEICHER, U.1 
1.MICROBIOLOGY INSTITUTE, UNIVERSITY HOSPITAL OF ERLANGEN, ERLANGEN, GERMANY; 2.PACIFIC UNIVERSITY 
SCHOOL OF PHARMACY, HILLSBORO, UNITED STATES; 3.DEPARTMENT OF BIOCHEMISTRY AND MOLECULAR BIOLOGY, 
OREGON HEALTH AND SCIENCE UNIVERSITY, PORTLAND, UNITED STATES; 4.DEPARTMENT OF INFECTIOUS DISEASES 
AND IMMUNOLOGY, ST. JUDE CHILDREN´S RESEARCH HOSPITAL, MEMPHIS, UNITED STATES. 
Keyword:cutaneous leishmaniasis; arginase; inos 
 

Abstract:  

 Control of experimental cutaneous Leishmania (L.) major infections requires a T helper 1 
(Th1)-response and the expression of inducible nitric oxide synthase (iNOS) by infected 
macrophages. The expression of iNOS is induced by interferon (IFN)-gamma in the presence of 
tumor necrosis factor (TNF). We and others previously showed that the activity as well as 
protein expression of iNOS, which generates leishmanicidal nitric oxide (NO) from L-arginine, 
can be impeded by arginase (Arg) that converts arginine into ornithine. In mouse macrophages 
Arg1 is upregulated by Th2 cytokines, whereas Arg2 is constitutively expressed at low levels. 



 

Ornithine is the precursor for polyamines that are critical for the replication of both Leishmania 
and immune cells. 

Based on the use of isoform-non-selective arginase inhibitors and the analysis of T cell 
proliferation under arginine-limiting conditions in the L. major BALB/c mouse model it was 
recently suggested that arginase expression impairs the host immune response and promotes 
parasite survival. To unequivocally clarify whether Arg1 accounts for the detrimental outcome 
of L. major infections, we investigated mice with a BALB/c background and Tie2 Cre-
recombinase-mediated deletion of Arg1. We observed a long-lasting healing phenotype in 
Tie2cre+Arg1fl/fl mice compared to wildtype (WT)-controls upon L. major infection, but, 
surprisingly, neither the parasite load in infected tissues of Tie2cre+Arg1fl/fl mice was 
dramatically reduced nor the expression of iNOS, the Th1/2-cytokine pattern or the expansion of 
T-cells in vivo were significantly altered in the absence of Arg1. To elucidate whether the 
leishmanial arginase in addition to the host cell arginase might be critical for parasite survival 
and expansion in vivo, we resorted to the L. mexicana mouse model, where we compared 
infections with Arg-deficient or WT L. mexicana parasites in WT BALB/c or Tie2cre+Arg1fl/fl 
mice. Both the parasite arginase and the host cell Arg1 turned out to contribute to disease 
development, but were non-essential for long-term parasite persistence in vivo. Taken together 
our data indicate that the host cell arginase is able to influence the outcome of CL, but the mode 
of action appears to differ from what was previously proposed. 
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Abstract:  

The underlying mechanisms resulting in the profound immune suppression characteristic of 
human visceral leishmaniasis (VL) are not fully understood. 

Here, we tested the hypothesis that arginase, an enzyme associated with immunosuppression, is 
higher in patients with VL and contributes to impaired T cell responses. We recruited patients 
with VL before and after treatment and healthy controls and measured the arginase metabolism 
in the blood of these individuals. Our results show that arginase activity is significantly higher in 
the blood of patients with active VL as compared to controls. These high levels of arginase 
decline considerably once the patients are successfully treated. We identified the phenotype of 
arginase-expressing cells among PBMCs as neutrophils and show that their frequency was 
increased in PBMCs of patients before treatment; this coincides with reduced levels of L-
arginine in the plasma and decreased expression levels of CD3ζ in T cells. 
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Abstract:  

In recent years molecular analysis of an increasing number of strains from all over the world has 
given us a much better understanding of the relationship of the different parasites classified as 
Leishmania. In essence it has not changed overall groupings, such as subgenera and species that 
were created using other methods, but it has given us more precise tools to classify isolates. 
However, how should we use this data in taxonomy and how should this be done? Taxonomy is 
the method so we have to define it and the criteria or characters that it will use. These are basic 
questions that need to be addressed. Above all we must not loose site of the importance of 
biological characters that are not dependant on a single gene or sequence but on a series of 
complex molecular interactions most of which are unknown. There is a tendency to emphasize 
the importance of recently discovered markers and forget or ignore previous characters and 
methods that were used to define accepted taxonomic groups. Reliable taxonomies are based on 
phylogeny and accurately defining the branches of the phylogenetic tree depends on both the 
characters and analytical methods. Iso-enzyme data has been the gold standard for this so how 
do we accommodate this with molecular data? 

There is no doubt that many molecular markers have given us an accurate picture of an extreme 
diversity that was suspected but was awaiting confirmation by reproducible methods. 

Molecular methods have supported epidemiological patterns linked to reservoir and principally 
vector distributions. An example of this are members of the subgenus L.(Viannia) and in 
particular those presently classified as L.(V.) braziliensis. 

The above questions need to be discussed and where necessary modify classifications based on 
an accepted taxonomy. For instance should sub-specific names be used for geographical 
populations of a species that exhibits extreme diversity? All taxonomic units must be 
biologically coherent and if they are not it suggests that either the characters or the underlying 
taxonomic method is incorrect and needs to be revised. Last but not least taxonomic stability 
depends on the use of correctly designated names that serve as a means of communication 
between groups of professionals ranging from medical doctors to geneticists and are 
fundamental in removing ambiguous concepts. 
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Abstract:  

Leishmania infantum is the main causative agent of human and canine visceral leishmaniasis 
(HVL and CanVL, respectively) and also responsible for sporadic cases of cutaneous 
leishmaniasis (CL) across the Mediterranean. Based on multilocus enzyme electrophoresis 
(MLEE), L. infantum MON-1 is the predominant zymodeme in these countries, while the 
genetically close L. infantum MON-98 zymodeme is occasionally reported in Cyprus, Egypt, 
Greece, Portugal and Turkey. Nowadays, the distribution range of CanVL has surpassed the 
limits of South Europe and is spreading toward non-endemic northern European countries. 
Concurrently, considerable increase in VL cases is documented in traditionally endemic South 
European countries. However, the epidemiology of VL due to L. infantum spp. in the Balkans 
and Southeastern (SE) Europe has been either inadequately or never examined so far. In the 
current study, L. infantum strains (human and canine isolates) were collected from six SE 
European countries (Albania, Bulgaria, Croatia, Cyprus, Greece and Turkey) and characterized 
at species and subspecies level by K26-PCR and MLEE. These L. infantum MON-1 and MON-
98 strains were then subjected to microsatellite typing (MLMT) using 14 polymorphic loci and 
compared to previously analyzed L. infantum MON-1 strains from Southwestern (SW) 
European countries (France, Portugal and Spain) aiming to evaluate genetic diversity and infer 
the population structure. Our findings confirm the predominance of zymodeme MON-1 in 
Albania, Bulgaria and Croatia while a considerable number of strains from Greece and Turkey 
were characterized as L. infantum MON-98. We also demonstrate the existence of 
geographically-determined populations between SW and SE Europe and successive sub-
structuring among L. infantum strains from Albania, Bulgaria, Croatia, Greece and Turkey, 
which indicates genetic differentiation, gene flow and possible recombination events. In 
contrast, our study revealed genetic isolation and clonal reproduction for MON-1 strains from 
canines in Cyprus. This is the first genetic study that gives insight into the population structure 
of L. infantum in SE Europe, providing valuable insights into the dynamics of VL in these 
countries. 
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Abstract:  

Although many studies on molecular phylogeny of Leishmania have been developed, there is 
still a need for species definition and standardized method using strains of various species and 
locations in order to properly access the biological diversity and efficiently examine species 
boundaries in this genus. As proposed by the Barcode of Life project, the mitochondrial gene 
that codifies the cytochrome oxidase subunit I (COI) has been pointed as a good tool for species 
identification in a variety of organisms. Aiming to understand this gene’s characteristics in 
Leishmania and determine whether this marker is effective for species delimitation and evaluate 
its complementary potential for taxonomic studies, COI primers for Leishmania and others 
trypanosomatids were designed to amplify the target region of 623 nucleotide base pairs long. 
55 strains, representing 20 species, were sequenced for the COI gene; a bootstrapped Neighbor-
Joining tree and a Neighbor-Net were generated. COI’ results are consistent with the actual 
classification of Leishmania, which is based on isoenzyme electrophoresis and epidemiological 
data. 47% of the analysed nucleotides were polymorphic, and 39% were considered parsimony 
informative sites. The topology of the NJ tree reveals that the gene has a polymorphism degree 



 

suitable for taxonomic studies and it can correctly differentiate Leishmania hierarchical 
categories, as the sections, subgenera, complexes, and most of the species described so far. A 
high degree of similarity between close related species was observed, such as L. colombiensis 
and L. equatorensis, and L. amazonensis and L. garnhami, not validating them as independent 
species, which is in agreement with previous studies. Considering most of the species described, 
this study shows that monophyly was not a supported criteria for species delimitation, since L. 
venezuelensis and L. amazonensis were paraphyletic. L. panamensis and L. shawi clustered with 
L. guyanensis, which corroborates our previous results employing Multilocus Sequence 
Analysis. DNA Barcoding is well established for many organisms, but there is not yet accepted 
barcode for trypanosomatids. The COI gene is a suitable candidate as it presented itself as a high 
potential tool for identification of Leishmania species as well as a good marker for phylogenetic 
studies. Further analysis will be performed analyzing COI sequences in comparison with data 
obtained from the nuclear gene hsp70, which was already affirmed as a good marker. 
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Abstract:  

Analysis of length polymorphisms of microsatellite-containing sequences has, recently, become 
an important tool for population and genetic studies of many species including Leishmania. 
Microsatellite sequence variation results from the gain and loss of single repeat units. Selection 
does not seem to act on these polymorphisms, and allelic variants are detectable because of their 
co-dominant nature. In Leishmania microsatellite markers were largely species-specific and in 
other species were absent, could not be amplified or were not informative. We have applied 
different sets of microsatellite markers to a) address the problem of the origin of the aetiological 
agent of visceral leishmaniasis(VL) in the New World (NW), named as L. chagasi, and b) assess 
the genetic diversity and population structure of parasites of the L. (Viannia) subgenus causing 
most cutaneous leishmaniasis cases in the NW. 

The evolutionary history of the so-called L. chagasi has been widely debated. By using 14 
microsatellite markers, ca. 850 strains of the L. donovani complex and a suite of bioinformatic 
tools, the vast majority of the NW VL strains analysed were found to be nested within the 
Southwest EuropeanL. infantum MON-1clade. Moreover, the allelic richness of these strains 
was half that of their Old World (OW) counterparts and a bottleneck signature was estimated to 
be about 500 years old. L. chagasi is de facto a NW L. infantum sub-population that emerged 
most likely from a Portuguese population. The vast majority of the strains came through a first 
invasion wave, but secondary limited introductions also occurred. This study confirms that the 
agent of VL in the NW is L. infantum and not a separate indigenous species. The name L. 
chagasi is a synonym of L. infantum, which must be preferred following the principles of 
priority. 

Microsatellite profiling using another set of markers revealed an extensive diversity of L. 
(Viannia) parasites. Some strains were assigned to well-defined populations, such as L. 



 

guyanensis from the Amazon region and L. braziliensis from the Atlantic coast of Brazil, which 
surprisingly were close to random mating. Other strains,mainly from the north of Brazil, were 
highly polymorphic and did not form well-separated populations. More strains on a finer 
geographical scale need to be sampled in the north of Brazil in order to fine tune the population 
structure of these parasites. Our results suggest that recombination between individuals of 
different genotypes may be of epidemiological importance for parasites of the L. (Viannia) 
subgenus. 
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Abstract:  

Random amplified polymorphic DNA (RAPD) analysis was used to select polymorphic RAPD 
markers of Leishmania species parasites causing Visceral leishmaniasis (VL) including 
L1005/220/OPAY8. This marker localises on chromosome 30, in the 3’ region of the paple22 
gene involved in pathogenesis. Different PCR primer pairs on this marker were shown to have 
different levels of taxonomic differentiation among Leishmania parasites. One PCR assay using 
AY8FI/RI primers amplifies 220 bp in all the Old World Leishmania species or complexes 
DNAs tested (N=59); product analysis on polyacrylamide gels (PCR-PAGE) could differentiate 
them according to species or complexes based on consistent amplification profiles defined by 
the number, size and relative intensity of the bands. On agarose gels, only one band with slight 
size variations was observed. To evaluate relatedness of the products within the AY8FI/RI PCR 
reactions, they were purified from agarose gels and cloned in pMOS blue blunt-ended vector. 
Then, multiple clones from each product were sequenced. Generated sequences were then 
aligned using Clustal W and further analyzed with CLC bioinformatics program; this confirmed 
relatedness of the sequences within a PCR product that differed by recurrent (across species) 
point mutations, indels or microsatellite expansions. BLAST followed by Artemis/ACT analyses 
and ePCR using the AY8FI/RI primers have all confirmed assignment of the sequences to a 
unique genomic site, thus leading to consider the different sequence variants as alleles. This 
brings evidence that the AY8FI/RI PCR may concomitantly amplify different alleles, and the 
different primer sets developed target indeed different alleles. Consistent observations of the 
same profiles within species and different profiles between species support the hypotheses of 
either aneuploïdy of the chromosome 30 or repeated occurrence of the gene and its 3’ 
environment. Other options cannot be excluded. This consistency of the PCR-PAGE profiles 
was applied to identification of Leishmania parasites newly isolated from Sudanese and 
Tunisian patients (N=44) and was congruent with identification done by other molecular DNA 
techniques. In conclusion, this report highlights means for exploiting complexity of the 
Leishmania genome for eco-epidemiology studies. 

Financial support: TDR-PAG (ID: A30380), MESRS-Tunisia (LR00SP04 & LR11IPT04). 
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Abstract:  

Species of the Leishmania (Viannia) subgenus are the causative agents of cutaneous 
leishmaniasis (CL), and mucocutaneous leishmaniasis (MCL) in the New World. These diseases 
are mainly endemic in Brazil and Peru, but occur also in Paraguay, Bolivia, Argentina, 
Colombia, countries of the Guianan Ecoregion Complex and in Caribbean countries. Eight 
species are known to be pathogenic to humans and animals. L. braziliensis is found in all 
mentioned endemic regions, other species have a locally more restricted distribution. Regions 
where several species occur sympatrically and also inter-species hybrids were found are 
especially interesting, as the Amazonian region which has the highest density of parasite and 
vector species. Most of the transmission cycles of the species are far from being understood, 
including the identification of the vector, the animal reservoir and the discrimination between 
sylvatic and urban transmission cycles. 

We applied Multilocus Microsatellite Typing to investigate the genetic diversity and population 
structures of the Leishmania (Viannia) parasites in South America in relation to biogeographical 
factors, transmitting sand flies, reservoir hosts, clinical outcome and species concepts. A total of 
290 strains including all 8 species from the main endemic regions of Brazil, Peru, Paraguay, 
French Guyana, Suriname, Colombia, Venezuela, Bolivia, Argentina and Panama were analyzed 
using a standard set of 15 microsatellite markers. There was strong structuring according to 
geographical origin. Six main clusters were observed: (1) L. guyanensis (Brazil-Amazonas) with 
a subgroup of L. guyanensis (Peru); (2) L. braziliensis (Peru, Brazil- Acre); (3) L. peruviana 
(Peru); (4) L. braziliensis (Paraguay 1); (5) L. braziliensis (Paraguay 2, Bolivia, Argentina, East 
Brazil,); (6) a large group composed of at least 5 sub-populations from the north of the continent 
related to the Amazonian and Guianan biogeographical regions comprising 8 species. These 
subpopulations were species specific: (6a) L. naiffi (Brazil- Pará, Amazonas), (6b) L. lainsoni 
(Brazil-Pará, Rondonia, Acre), (6c) L. shawi (Brazil-Pará), (6d) L. guyanensis (Suriname, 
French Guyana, Brazil-Pará), (6e) L. braziliensis (Venezuela). The results will be discussed in 
relation to the known taxonomy based on zymodemes and other genetic markers, the role of 
ecological factors, vectors and animals involved in transmission, and the origin and mode of 
spread of CL. 
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Abstract:  

The Leishmania donovani complex composed of L. donovani and L. infantum causes most 
visceral leishmaniasis (VL) cases worldwide. Previous population genetic studies based on 
multilocus microsatellite typing (MLMT) revealed well-defined population structures in 
different VL foci, but global analyses suffered from small sample sizes, or were only focused on 
sub-species. Here we present the first global MLMT profiling of 845 strains from the L. 
donovani complex that comprehensively sampled all major foci. MLMT revealed six main 
genetic clusters thus confirming previous findings. A considerable number of strains (23%) 
could not be assigned to any of those clusters and had intermediate positions. L. infantum was 
represented by two clusters exclusively composed of zymodeme MON-1 strains and one cluster 
containing non MON-1 zymodeme strains. The genetic variability was highest for strains of L. 
infantum isolated in the Mediterranean Basin. Strains from South America grouped with 
European strains and bidirectional gene flow in these clusters demonstrated on-going genetic 
exchange. Strains of L. donovani from East Africa were assigned to two distinct clusters, which 
were both clearly different from the single Indian cluster. Natural intraspecific hybrids were 
identified in East Africa. The genetic diversity was lowest in the Indian subcontinent where 
most strains had either an identical microsatellite profile or were polymorphic in just one 
marker. This favours the hypothesis that the anti-malarial spraying campaign in the 1960s 
exterminated the original L. donovani population(s) and left only few survivors. The recent 
circulation of a relatively homogeneous population of L. donovani in the Indian subcontinent is 
related to the dramatic expansion of parasites that emerged subsequently. Few strains were 
related to African strains suggesting an African origin of the Indian population. A representative 
subset of strains was characterised with genome-wide single nucleotide polymorphisms (SNPs) 
detected from genome sequence read mapping and alignment. Neither MLMT nor SNP analyses 
identified specific genetic clades correlated to clinical manifestations, but highlighted clades 
differing in susceptibility to antimony. This is the first study involving a large and diverse 
collection of L. donovani complex strains. Understanding molecular changes associated with 
population structure in these parasites will help unravel their evolution, epidemiology and global 
spread. 
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Abstract:  

The evolutionary history of the L. donovani complex was progressively deciphered during the 
last decade thanks to the next generation sequencing technologies and increasing sampling 
efforts covering the full distribution range of the parasite. However, some questions remain 
largely debated, like the age of the complex, the precise geographical source of Kala Azar in 
India and Nepal and the timing of this tremendous event. 



 

To target those questions, we implemented an integrative approach that combines microsatellite 
genotypes for nearly 850 strains, an extended MLST scheme that covers 200 genes for 80 strains 
and the full genomes of 7 strains. We applied Bayesian statistics, coalescence approaches and 
phylogenetics to infer the evolutionary history and population dynamics of the parasite. From 
the full genomes, we were able to extrapolate with high precision the mutation rate based on a 
differentiation time of 500 years between Portuguese and New World L. infantum strains. Once 
inter-lineage homologous recombination purged and the clock settled, we applied it to the global 
MLST scheme. The TMRCA of the principal lineages was estimated, as well as a bio-
geographical dispersal tempo for the L. donovani complex, thanks to the possibility to root the 
tree with a sister-group. 

A bottleneck signature, followed by a sharp population increase was detected for the Kala Azar 
strains from the Indian subcontinent using a set of 14 microsatellites. These results were 
confronted with the SNP analyses realised with the algorithm BEAST under different demo-
genetic scenarios. Finally, thanks to approximate Bayesian computation (ABC) approaches, we 
tested alternative scenarios for the geographical origin of the L. donovani complex and in 
particular the emergence of Kala Azar in the Indian subcontinent. Taken together, our findings 
reinforce the importance of combining, large datasets, and multiple genetic markers with 
contrasted evolutionary rates to unravel the micro- and macro-evolutionary history of emerging 
diseases. 
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Abstract:  

Leishmaniasis is an arthropod-borne (sand fly) spectral disease, involving transmission of 
parasites within the insect digestive tract to mammals, where after biting and uptake they 
survive within an acidified hydrolytic parasitophorous vacuole of macrophages and other 
phagocytes. Different Leishmania species are associated strongly with different diseases, for 
example mucocutaneous leishmaniasis (MCL) with L. braziliensis and fatal visceral 
leishmaniasis with L. donovani. With the Trypanosomatid Genome Sequencing Consortium, we 
are using functional and genomic comparisons broadly across the entire genus and related 
outgroups to identify and understand genetic differences associated both the acquisition of 
vertebrate parasitism from the presumptive ‘insect only’ progenitor, as well as those 
distinguishing species associated with different disease manifestations. The current status of 
these projects will be described as well as results emerging from studies of Crithidia fasciculata, 
a close insect trypanosomatid outgroup of the genus Leishmania. 
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Abstract:  

The parasite population of Leishmania donovani in the Indian Subcontinent (ISC) underwent a 
major evolutionary bottleneck in the 60’s during the DDT spraying campaigns and caused a 
massive epidemic after their interruption. During this period, this parasite was submitted to drug 
pressure, (i) initially with antimonials (SSG), up to their replacement because of resistance and 
(ii) nowadays with miltefosine (MIL) in the frame of a regional control program. L. donovani 
from the ISC thus constitutes a unique model for studies of ‘real-time’ evolution of parasites and 
its clinical implications. In the frame of two collaborative projects (see Kaladrug-R and Gemini 
in www.leishrisk.net/leishrisk), we followed cohorts of VL patients from the SSG and MIL eras, 
both in India and Nepal, collected and documented 196 strains and sequenced their complete 
nuclear genome (mean 51x coverage). SNP analysis revealed a main and relatively 
homogeneous group within our sample (in average 173 SNPs/strain in 94 % of the strains), 
consistent with a post-DDT bottleneck clonal expansion. A few strains originating from 
Himalayan valleys of Nepal (hence called ‘Yeti’ strains) were shown to be highly divergent 
(about 55,000 SNPs away from core group) from the main population and could represent 
survivors of the pre-DDT bottleneck diversity. The scattering of parasites with a lower 
susceptibility to SSG or MIL across the SNP-based phylogenetic trees suggests (i) multiple and 
independent events of drug resistance emergence, likely involving different adaptive 
mechanisms or (ii) the occurrence of recombination events. In contrast with the SNP 
homogeneity observed in the main ISC L.donovani population, a high diversity was observed at 
genome structure level, essentially in the form of massive aneuploidy, episomal amplification 
and expansion of tandem arrays. Gene dosage appears to be a major and fast adaptive strategy in 
natural populations of Leishmania; considering the affected genes, effects are predicted at the 
level of translation machinery (mini-exon and rDNA genes), regulation (MAPK1 and secreted 
acid phosphatase), virulence (gp63) and drug resistance (MRPA). This pioneer study lays the 
groundwork for more sensitive and powerful approaches to collating genomic diversity, as well 
as comprehensively describing population-level Leishmania variability in a clinical context.    

This work was supported by the European Commission (Kaladrug-R, EC-FP7-222895) and EWI 
(SOFI-B Gemini) 
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Abstract:  

Chemo-resistance screening using cell markers easy to quantify has not been implemented for 
leishmaniasis. We herein compare the Leishmania promastigotes susceptibility to classical and 
experimental drugs, with basal ΔVm and calcein retention capacity, in isolates from DCL 
patients that failed to respond to Glucantime as alternative cell markers. The results obtained 
with the isolates were compared with those found in WHO-reference Leishmania strains. 
Bisoxonol is a fluorescent compound that distributes through the cell membrane according to 



 

ΔVm. Calcein/AM is a non-fluorescent ABC transporter substrate that is cleaved in the cell and 
produces the fluorescent compound Calcein that accumulates intracellularly. A high activity of 
MDR1 and MRP1 transporters,is reflected in low Calcein retention, and therefore of the 
fluorescent intracellular signal. Both parameters were determined in the reference (L. 
braziliensis, L mexicana and L. amazonensis) and in three patients isolates. Our results suggest 
that screening of promastigote´s drug susceptibility is an easy, fast and reproducible assay that 
might be predictive of a phenotype confident with chemo-resistance. Moreover, they 
demonstrate that calcein retention differentiates the isolates according to the functionality of the 
different ABC transporters. Finally, some isolates have a less polarized ΔVm than reference 
parasites and a lower retention of calcein that may imply an increased expression of ABC 
transporters. We thus conclude that these parameters could be included in a set of markers to 
identify the resistant phenotype in Leishmania. Its validation may result in their inclusion in a 
diagnosis and treatment scheme for leishmaniasis. 

Keywords: ABC transporters; Calcein/AM, calcein acetomethylester; Diffuse Cutaneous 
Leishmaniasis, DCL; ΔVm, basal membrane potential; MDR1, multidrug resistance protein; 
MRP1, multidrug resistance associated protein. 
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Abstract:  

Leishmania (Viannia) guyanensis is the etiological agent of mucocutaneous leishmaniasis, one 
of the most severe, disfiguring and difficult to treat form of the disease. Antimony(Sb)-based 
chemotherapy frequently fails and resistant or relapsed cases have been reported. Here we 
investigate the mechanisms of Sb resistance in four independent laboratory-selected L. (V.) 
guyanensis resistant mutants. One of the major accepted mechanisms in Sb-resistant Leishmania 
is the formation of circular extrachromosomal DNA containing the Multidrug Resistance 
associated Protein A (MRPA) encoding gene, which allows the drug sequestration into 
intracellular vesicles. However, gene amplification is rare in Viannia subgenus species. In this 
study we demonstrate the presence of an extrachromosomal MRPA circular DNA in 3 out of 4 
mutants. The amplicon is generated through homologous recombination between conserved 
repeated nucleotide binding domain sequences present in MRPA and in a nearby related gene 
MRPB. A real-time PCR assay confirmed an increase in transcript levels for the genes present in 
the circular amplicon. Transport assays suggested a defect in transport in the four mutants. The 
route of entry of Sb is mediated by the aquaglyceroporin AQP1. The expression level of AQP1 
was decreased by >400 fold in three independent mutants. This decrase in expression was due to 
a partial deletion of the chromosome 31 where the gene is located. In the last mutant with 
reduced transport, the expression level of AQP1 was normal but sequencing of the gene revealed 
a mutation in the mutant leading to a single amino acid mutation G133D. Functional work 
indicated that AQP1 with the G133D mutation does not transport antimony in cells. Our 
molecular work has revealed a multiplicity of resistance mechanisms in the Viannia subgenus 
and for the first time has shown that either a gene deletion or a point mutation can lead to high 
level antimony resistance. Support: PDRF - Department of Foreign Affairs and International 



 

Trade Canada, Canadian Institutes of Health Research and National Council for Scientific and 
Technological Development (CNPq - Brazil). 
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Abstract:  

Within the Kala-azar elimination programme, miltefosine (MIL) has been positioned as a first-
line drug to treat visceral leishmaniasis in highly endemic areas of India, Bangladesh and Nepal. 
Increasing rates of MIL treatment failure are recently being observed, but it still remains unclear 
whether this treatment failure originates from intrinsic drug resistance since no significant 
changes in MIL susceptibility could yet be demonstrated between pre-treatment and treatment-
failure strains. To investigate this in greater detail, MIL-resistance was artificially induced in 
Leishmania infantum and L. donovani by gradually exposing intracellular amastigotes to 
increasing MIL concentrations. Resistance could be obtained in different L. infantum strains 
attaining IC50 values up to cytotoxic MIL concentrations. Decreased susceptibility was also 
observed in the promastigotes. Rather unexpectedly, this was not observed in L. donovani where 
no increase in MIL IC50 values could be detected based on standard Giemsa staining of 
intracellular amastigotes. However, when adopting promastigote back-transformation as an 
endpoint for IC50 determination, viable parasites were still present at high (near cell toxic) MIL 
concentrations hence suggesting decreased susceptibility of the amastigote, but which was not 
reflected in the back-transformed promastigote. This contrasts with earlier research where L. 
donovani promastigotes exposed to increasing MIL concentrations showed a decreased 
susceptibility at both promastigote and amastigote level. The nature of this discrepancy between 
IC50 results based on standard Giemsa staining and promastigote back-transformation is under 
current investigation. This study at least demonstrates that standard diagnostic testing for MIL 
resistance using promastigotes may not reveal the presence of amastigotes with decreased 
susceptibility in the patient. This could also explain why MIL resistance in clinical isolates of 
treatment failures has not unequivocally been demonstrated yet. 

This work was supported by the European Commission (Kaladrug-R, EC-FP7-222895) 
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Abstract:  

Treatment failure is multifactorial. Host factors are prominently involved in treatment outcome, 
yet the mechanisms that regulate drug trafficking and metabolism in host cells, their variation 
among individuals, and their impact on the efficacy of antileishmanial drugs are unknown. We 
examined the role of human macrophages on the antimony-mediated killing of intracellular 
Leishmania and its relationship with the outcome of treatment with Glucantime®. 

Survival of intracellular L. panamensis after exposure to antimonials was significantly higher in 
macrophages from patients with cutaneous leishmaniasis who failed treatment than in 
macrophages from responding patients. Using a targeted gene expression profiling strategy we 
evaluated the expression of 168 human pharmacological determinants in host macrophages, 
including drug and nutrient transporters, phase I and phase II metabolizing enzymes and 
scavenger molecules. We identified 16 genes that were modulated by infection and exposure to 
meglumine antimoniate and have putative functions in the antimony-mediated parasite killing. 

Correlation analyses of gene expression signatures and intracellular parasite survival revealed 
the involvement of host cell metallothionein-2A (MT2A) and ABCB6 in the survival of 
Leishmania upon exposure to antimonials. Moreover, expression of aquaporin-9 (AQP-9), 
SLC7A11 and glutathione-S-reductase (GSR) were positively correlated with ABCB6 gene 
expression, suggesting co-regulatory mechanism and possible implications in the 
antileishmanial effect of antimonial drugs. Using gene silencing, ABCB6 was functionally 
validated as a transporter of antimonial compounds in the cell and phagolysosomal membranes, 
revealing a novel mechanism of host cell-mediated regulation of intracellular drug exposure and 
parasite survival within phagocytes. 

Our data shows that infection and exposure to antimonials modulate macrophage transporters 
for glutathione (GSH) and GSH conjugates, heavy metals and cystine, strongly suggesting their 
involvement in transport and detoxification of the drug. These results provide insight into host 
cell mechanisms regulating exposure of the intracellular parasite to antimonials and variations 
among individuals that could determine the outcome of treatment. 

This work is supported by COLCIENCIAS contract # 738-2009 and TDR contract # B00032. 
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Abstract:  

Leishmania donovani causes up to 300,000 new cases of visceral leishmaniasis (VL) each year 
in the Indian subcontinent (ISC), with an estimated case fatality rate above 10%. The parasite 
population in the ISC underwent a major evolutionary bottleneck in the 60’s during the DDT 
malaria spraying campaigns and subsequently after their interruption caused a massive 
epidemic. Afterwards, this antroponotic parasite was submitted to drug pressure, (i) initially 
with antimonials (SSG), up to their replacement a decade ago because of resistance and toxicity 
and (ii) nowadays with miltefosine (MIL) in the frame of a regional elimination program. L. 
donovani from the ISC thus constitutes a unique model for studies of ‘real-time’ evolution of 



 

parasites and its clinical implications. Next generation sequencing demonstrates that the parasite 
has a great potential of genome flexibility, essentially at structural level: gene dosage, among 
others through aneuploidy or the formation of episomes, likely takes part of the adaptation 
strategies of the parasite. Flexibility is also highlighted by phylogenetic studies which suggest 
multiple and independent events of SSG resistance (SSG-R) emergence, likely involving 
different adaptive mechanisms. Experimental studies support this hypothesis: on one hand, 
SSG-R Leishmania is adapted to counter the ‘direct’ damage of the drug inside the parasite (i.e. 
through drug efflux from the parasite or protection against stress); on the other hand,  SSG-R 
parasites have also developed extra host cell manipulation skills, still through different 
mechanisms (i.e. upregulation of the drug efflux from the macrophage, interference with 
signaling system of the macrophage and down-regulation of the oxidative/nitrosative stress). 
Metabolomic studies reveal additional adaptive skills of SSG-resistant parasites, like the 
modulation of their membrane physiology or the preparation of energy stocks for their 
intracellular life. Interestingly, this set of adaptations has provided SSG-resistant parasites with 
an increased fitness: they are more infectious than sensitive parasites and, despite the absence of 
drug pressure, they are still most abundant in natural populations of the ISC. Possible 
consequences in terms of drug development, clinical management and epidemiological 
monitoring will be discussed. 

The Kaladrug-R initiative was supported by the European Commission (EC-FP7-222895) 
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Abstract:  

We have, by use of a functional cloning strategy, selected a gene from Leishmania braziliensis, 
ARM58, that upon over-expression confers increased tolerance of Sb(III) and Sb(V) to 
promastigotes and intracellular amastigotes, respectively. The gene is unique to the 
Leishmaniae, although there is a structurally related gene, ARM58rel, located directly upstream 
of ARM58, that is also found in Trypanosoma brucei and T. cruzi and has no antimony 
tolerance-increasing potential. 

We have conducted a detailed genetic analysis of the ARM58 ortholog in L. infantum. We find 
that episomal overexpression of LinARM58 also raises the IC50 for antimonials in both life 
cycle stages. The protein is composed of four, structurally related DUF1935 domains. By 
deletion analysis we find that only one, the fourth, DUF1935 is dispensable. The first and 
second domains are required for full actvity, whilst the third domain is indispensable for 
inducing drug resistance. Swapping this third DUF1935 in place of its counterpart in the 
similarly structured ARM58rel gene renders that gene into a resistance gene, too. 

ARM58::mCherry fusion proteins localise to the anterior portion of the promastigote, close to 
the flagellar pocket, suggesting an association with endo- or exocytotic compartments. 
Interestingly, the crucial third DUF1935 of ARM58 contains a putative transmembrane domain 
(TM), making an intramembraneous localisation conceivable. Deletion of this TM reduces the 
Sb(III) tolerance imparted by the transgene. Moreover, replacing two hydrophobic valine 
residues within the TM with hydrophilic asparagins also abrogates the functionality of ARM58, 



 

whilst replacing the same valines with equally hydrophobic leucine residues does not interfere 
with Sb(III) resistance. 

In keeping with this, we find that overexpression of ARM58 from episomal transgenes 
drastically lowers the intracellular antimony concentration of promastigotes treated with Sb(III) 
at IC90 concentration (400 µm). We propose that ARM58 is involved in antimony extrusion. 
Efforts will be made to determine whether ARM58 is subject to a natural variation of expression 
levels in the field and whether such variations may correlate with inherent antimony resistance. 

 
 
- GENOMICS, TRANSCRIPTOMICS, PROTEOMICS, METABOLOMICS 
[300]  
O 150 - GENOMICS OF DRUG RESISTANCE IN LEISHMANIA 
OUELLETTE, M. 
UNIVERSITÉ LAVAL, QUÉBEC, CANADA. 
Keyword:genome sequencing; drug resistance; gene amplification 
 

Abstract:  

Resistance in Leishmania is often due to gene copy number variations (CNVs) and to point 
mutations. Next generation sequencing (NGS) allows the detection of both CNVs and point 
mutations. We have sequenced different Leishmania cells selected for resistance to antimonials, 
miltefosine, amphotericin B, and paromomycin. NGS of resistant parasites has allowed the 
detection of a plethora of resistance mechanisms. Chromosome aneuploidy, gene amplification 
or deletion of specific loci and point mutations were found in the various resistant cells. 
Amplification/deletion happens at the level of repeated sequences that are widespread 
throughout the Leishmania genome. We obtained evidences that the Leishmania genome is 
continuously being rearranged at the level of these repeated sequences, which serve as a 
functional platform for constitutive and stochastic amplification (and deletion) of genomic 
segments in the population. This process is adaptive as the copy number of the 
extrachromosomal elements increase upon selection and also reversible since the copy number 
decreases to baseline levels when selection is removed. Our data also revealed that resistance at 
the population level is highly heterogeneous both at the genotype and phenotype level, that the 
same gene can be mutated or deleted, and mutations in a common gene are found in cells 
resistant to different drugs. Finally new resistance markers were found that were validated by 
gene transfection.  
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Abstract:  

Introduction: Post–kala-azar dermal leishmaniasis (PKDL) is a dermatosis that usually occurs 
after visceral leishmaniasis (VL) caused by Leishmania donovani and less commonly after 
Leishmania infantum in the Indian subcontinent and East Africa. However, the PKDL is 
extremely rare in patients infected with Leishmania chagasi. PKDL is characterized by macular, 



 

maculo-papular, and nodular skin lesions on the whole body surface. In Brazil, cases of PKDL 
have been reported in HIV positive patients. Here, we report the biochemical characterization of 
a Leishmania chagasi isolated from a case of PKDL in a 64-year-old male and HIV negative 
patient. This patient has been treated 4 times with Deoxycholate and Liposomal Amphotericin 
B. After several treatment regimens, he presented cutaneous lesions disseminated al over the 
body that the histopathology reveals PKDL. Methods and Results: We evaluated in the L. 
chagasi isolated from skin lesions of this patient (PKDL isolate), the susceptibility to antimonial 
(SbIII and Sbv), nitric oxide (NO), liposomal amphotericin b (L-Amb) and mycrobicidal 
mechanisms and compared with a leishmania isolated from an antimony responsive patient 
(leishmania control). In vitro susceptibility to NO was evaluated by exposing the parasites to 
different concentrations of NaNO2 (NO donor) and the viability was determined by alamar 
blue™ method. The PKDL leishmania was resistant to NO, showing an average survival of 80% 
at 8mM NaNO2, while the control leishmania was susceptible to NO, showing an average 
survival of 40% (p<0.05). Promastigotes were treated in vitro with increasing concentrations of 
antimony trivalente (SbIII) and the viability was determined by cell counts. PKDL leishmania 
was highly resistant to SbIII with a 50% inhibitory concentration (IC50) of 768±9, while the 
control leishmania showed an IC50 of 126±1. We also exposed these parasites to L-Amb and 
inhibition growth was determined by the colorimetric method alamar Blue™. PKDL leishmania 
presented an elevated IC50 (31±17), as compared to the control leishmania (13±62), p<0.05. 
Moreover, we also evaluated the susceptibility of amastigotes to SbV and the macrophages 
killing mechanisms. Murinemacrophages cell line (J744) were infected with stationary phase 
leishmania from both isolates in the presence of LPS/IFN-γ or SbV, and incubated at 37°C, 5% 
CO2 for 24, 48 and 72 hours. PKDL isolate was more infective than the control isolate, 
independently of these stimuli and at all times post infection and the nitrite rate was also higher 
in the macrophage infected by the PKDL isolate. Conclusions: L. chagasi isolated from this 
PKDL patient is naturally resistant to SbIII, Sbv, nitric oxide, and Amphotericin B, and was able 
to down modulate the macrophage killing mechanisms, explaining the clinical severity of the 
disease. 
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Abstract:  

Myristoyl-CoA:protein N-myristoyltransferase (NMT) catalyses the covalent attachment of 
C14-myristate to the N-terminal glycine residue of a subset of eukaryotic proteins that function 
in multiple cellular processes. Inhibition of NMT by small molecules has been proven pre-
clinically to be a treatment for fungal, Candida albicans, and protozoan, Trypanosoma brucei, 
infections. Genetic validation of its essentiality has also been shown in other protozoan parasites 
e.g. Leishmania major, L. donovani and Plasmodium falciparum. In an academic/industrial 
collaboration, we completed a high throughput screen of a diverse subset of the Pfizer corporate 
collection to identify selective inhibitors of L. donovani and P. falciparum NMTs. Primary 



 

screening hits against either enzyme were tested for selectivity over both human NMT isoforms 
(Hs1 and Hs2) and for broad-spectrum anti-protozoan activity against the NMT from T. brucei. 

We identified four novel series of Leishmania selective NMT inhibitors. Compounds derived 
from these series were validated against L. donovani amastigotes and counter screened against 
bone marrow-derived macrophages to determine their potency and selectivity respectively. Co-
crystallization of NMT with the small molecule inhibitors guided the development of these 
series and revealed a diverse binding mode for each, which to our knowledge has not yet been 
described for any other target. Chemical tagging of N-myristoylated proteins has been utilised to 
prove on-target inhibition of NMT and to identify downstream targets of the enzyme in L. 
donovani. 
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Abstract:  

Safer and more effective oral drugs are required to treat visceral leishmaniasis. Here, we report 
that fexinidazole, a drug currently in phase 1 clinical trials for treating African trypanosomiasis, 
shows promise for treating visceral leishmaniasis. This 2-substituted 5-nitroimidazole drug is 
rapidly oxidized in vivo in mice, dogs, and humans to sulfoxide and sulfone metabolites. Both 
metabolites of fexinidazole were active against Leishmania donovani amastigotes grown in 
macrophages, whereas the parent compound was inactive. Pharmacokinetic studies with 
fexinidazole (200 mg/kg) showed that fexinidazole sulfone achieves blood concentrations in 
mice above the EC99 value for at least 24 hours after a single oral dose. A once-daily regimen 
for 5 days at this dose resulted in a 98.4% suppression of infection in a mouse model of visceral 
leishmaniasis, equivalent to that seen with the drugs miltefosine and Pentostam, which are 
currently used clinically to treat this tropical disease. In light of these findings, fexinidazole is 
now scheduled to enter phase II clinical trials for the treatment of visceral leishmaniasis in 
Sudan (www.dndi.org). The promise shown by fexinidazole as an oral treatment for visceral 
leishmaniasis has prompted us to investigate the possibility that other nitroheterocyclic 
compounds may also have potential in treating this disease. Here, we report studies with a 
bicyclic nitroimidazole that has potent leishmanicidal activity, both in vitro and in vivo. 
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Abstract:  

Introduction: Parasites of the genus Leishmania, the causative agent of leishmaniasis are 
distributed worldwide affecting more than 12 million people in 88 countries. Leishmaniasis is a 
diseases complex ranging from self-healing cutaneous lesions to life threatening visceral 
leishmaniasis. 

Background: Vaccines that activate strong specific Th1-predominant immune responses are 
critically needed for many intracellular pathogens, including Leishmania. Immunization with 
leishmanial antigens alone shows limited efficacy against the disease due to the poor 
immunogenicity of the protein antigens. Thus, the development of a long-term protective 
subunit vaccine against visceral leishmaniasis depends on the best combination of antigen and 
immunopotentiating adjuvant with stable antigen delivery system that can induce an appropriate 
immune response through human administrable route. 

Methodology: Towards this goal, we formulated soluble and recombinant leishmanial antigens 
(gp63, cysteine proteases) based vaccines either with monophosphoryl lipid (MPL) adjuvant or 
entrapped within cationic liposomes or both. 

Results: Earlier we demonstrated sustained protection against Leishmania donovani with 
leishmanial antigens entrapped in cationic liposomes through an intraperitoneal route. However, 
this route is not applicable for human administration. Herein, we therefore evaluated the 
immune response and protection induced by liposomal soluble or recombinant leishmanial 
antigens formulated with monophosphoryl lipid (MPL). Subcutaneous immunization of BALB/c 
mice with these formulations elicited significant level of protection against experimental 
visceral leishmaniasis. The protection conferred by these formulations sustained for long-term. 
An analysis of cellular immune responses of liposomal leishmanial antigens with MPL 
immunized mice demonstrated the induction of IFN-γ and IgG2a antibody production and a 
down regulation of IL-4 production. Moreover, long-term immunity elicited by these 
formulations was associated with IFN-γ production by CD4+ along with CD8+ T cells. 

Conclusion: Cationic liposomal formulations of leishmanial antigens along with MPL, capable 
of eliciting sustained cell mediated immunity with strong antibody responses and long term 
protection, holds promise for future vaccination strategies against visceral leishmaniasis. 
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Abstract:  

The species of the infecting parasite is a major determinant of leishmaniasis disease phenotype 
and in particular Leishmania donovani is a major causative agent of visceral leishmaniasis in 
Southeast Asia and Eastern Africa. However, there are a number of reports of atypical cutaneous 
leishmaniasis cases caused by normally visceral species. Sri Lanka is an important focus of 
these atypical cases, with over 2000 cases of cutaneous leishmaniasis caused by L. donovani in 
the past 10 years, and only four cases of visceral leishmaniasis in the same period. We 
investigate here the possibility that prior infection with the cutaneous form of L. donovani can 



 

provide immunological protection against visceral disease. Two clinical isolates were obtained 
from Sri Lanka, one from a cutaneous lesion (SL-CL) and one from a visceral leishmaniasis 
patient (SL-VL). BALB/c mice were immunized subcutaneously with 10^3 to 10^6 SL-CL 
promastigotes, or with PBS as a negative control. Seven weeks following immunization, mice 
were challenged intravenously with SL-VL. Significant protection in the liver was observed for 
mice immunized with SL-CL doses of 10^4 and higher. Protection was associated with a mixed 
Th1/Th2 response prior to challenge, with higher IFNg and IL4 production in protected groups 
and significantly increased total IgG levels in mice immunized with 10^6 SL-CL promastigotes. 
No antigen-specific IL10 production was observed prior to challenge. Post-challenge, no 
significant difference in IFNg production was observed between protected groups and the PBS 
control. However, IL4, IL10 and total IgG levels were elevated in mice that had been 
immunized with 10^4-10^6 SL-CL. Liver protection was durable since protection was 
maintained when mice were challenged three months post-immunization. Similar immune 
responses post-challenge were observed compared to challenge at earlier timepoints. Overall, 
these results provide a possible rationale for the scarcity of visceral leishmaniasis in Sri Lanka 
and could guide leishmaniasis vaccine development efforts. 
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Abstract:  

Leishmania amazonensis is the main agent of anergic diffuse cutaneous Leishmaniasis. Our 
previous studies demonstrated that LaAg- plus-saponin vaccine induced a partial protection 
against L. amazonensis infection observed by partial reduction of lesion growth and parasite 
load. In this study, we investigated the initial immune response after challenge to characterize 
the protective response. Prior to footpad infection with L. amazonensis, BALB/c mice were 
twice vaccinated by the intramuscular route with 25 ug of LaAg containing 100 ug of Saponin. 
We found that vaccinated mice developed an intense delayed hypersensitivity peaking at 15-18 
hour similar to Jones-Mote reaction. Histological studies demonstrated a lymphocyte and 
eosinophil infiltration and reduction of neutrophil, macrophage and mast cells infiltration in 
comparison to nonvaccinated mice. eosinophil and lymphocyte (Th1) cells are related to parasite 
control and neutrophils and mast Cells are associated to susceptibility of L. amazonensis 
infection, suggesting that vaccine induced a cellular infiltrate to corroborate to parasite control. 
Indeed, We observed by mRNA quantification in the peak of hypersensitivity an increase of T-
bet and GATA-3, but not FOXP3 on popliteal lymph node cells and demonstrated in footpad an 
increase of IL-4, IL-10, IFN-γ and IL-12 production and TGF-β reduction demonstrating a Th1 
and Th2 profile. Though, we observed an increase of iNOS levels in the footpad of vaccinated 
mice. The increase of iNOS in infected footpad is related to Th1 profile and associate with 
parasite elimination. However, LaAg-plus-saponin vaccine did not induce protection in C57Bl6. 
The vaccine induced a weak delayed hypersensitivity in C57BL6, without an increase of 
eosinophils and lymphocytes recruitment as observed on BALB/c. These results suggest the role 
of a new-type of delayed hypersensitivity in the mechanism of protection observed on BALB/c. 
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Abstract:  

Visceral leishmaniasis (VL), is a zoonotic disease caused by Leishmania (Leishmania) chagasi 
with transmission based on a phlebotomine vector, occurring mainly in Latin America and 
Asian countries. Vaccination remains the best control mechanism of all forms of the disease; 
however, despite extensive evidences of protection with subunit vaccines or live-attenuated 
strains of Leishmania, no such vaccine is available. We have used the Phage Display technology 
to select specific phage-bound peptides that recognize purified IgG antibodies from VL patients 
(elution using L. chagasi soluble antigens), and that could be able to generate cellular and 
humoral protective responses. Clones with highest frequency and affinity (1G and 7A) were 
chosen to evaluate the protective immune response in L. chagasi mice challenge. BALB/c mice 
(n=8, per group) were subcutaneously vaccinated with 1010 phages of clones 1G and/or 7A 
associated with 25 µg of saponin, or controls (saponin or PBS), with three doses administrated 
at 2-week intervals. Four weeks after immunization, four animals per group were euthanized and 
their immune response analysed. The remaining animals were infected with 106 stationary-
phase promastigotes, and parasite burden was investigated in liver, spleen, bone marrow and 
draining lymph nodes after 11 weeks. Vaccinated mice showed a Th1 response (high IFN-g, IL-
12 and GM-CSF, and low IL-4 and IL-10) before and after challenge. Reduction in parasite load 
was observed in all organs, especially when both clones were inoculated together. Briefly, these 
phage-bound peptides associated with saponin are new candidates to compose a vaccine against 
L. chagasi, highlighting the potential of filamentous phage as a delivery vector for immunogenic 
peptides. 
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Abstract:  

Toll-like receptors (TLRs) are major targets for adjuvants and have been shown to be crucial for 
defence against a number of infections. TLR2 recognises bacterial lipopeptides in a heterodimer 
with either TLR1 or TLR6, and its function has been linked to protection against various 
bacterial infections and to efficacy of the BCG vaccine. TLR2 has been shown to recognise 
surface glycolipids of Leishmania in vitro, particularly lipophosphoglycan (LPG). In this study, 
in vivo experimental infections show that TLR2 has a protective role in controlling Cutaneous 
Leishmaniasis (CL), as shown by increased lesion sizes and parasite burdens in TLR2-/- mice 
infected with L. major and L. mexicana. Furthermore, it appears that LPG is not the major 
mediator of TLR2 activation during infection with L. mexicana, as parasites lacking LPG also 
resulted in exacerbated disease in TLR2-/- mice. Mice lacking TLR2 co-receptors TLR1 and 



 

TLR6 did not show increased susceptibility to infection, suggesting either mono-TLR2 function 
or alternative co-receptor involvement. Infected TLR2-/- mice show a skewed Th2 immune 
response to Leishmania, as demonstrated by elevated IL-4, IL-13 and IL-10 production by 
draining lymph node (DLN) cells in response to antigen. These results suggest that TLR2 is 
involved in promoting protective immune responses to Leishmania parasites during primary 
infection in vivo, and is a potential target for protective and therapeutic vaccine adjuvants. 
Paradoxically, however, TLR2-targeting lipopeptides Pam2CSK4 and Pam3CSK4 were 
ineffective adjuvants for use in a whole-cell vaccine to protect against CL, as vaccines 
containing lipopeptides resulted in exacerbated disease upon challenge when compared to 
unvaccinated controls and in contrast to vaccination with protective CpG adjuvants. The ratio of 
antigen specific IgG1:IgG2c antibody isotypes was elevated in mice that received vaccines 
containing lipopeptide adjuvants, suggesting that these adjuvants drive non-protective Th2 
responses to Leishmania. Interestingly, in a Th2-dependent vaccine model using Brugia malayi, 
the use of Pam2CSK4 as an adjuvant in vaccines resulted in an enhanced protective phenotype. 
Thus, in the context of CL infection TLR2 has a protective role in late-stage primary infections 
with L. major and L. mexicana, yet when targeted with lipopeptide adjuvants in whole-cell 
vaccines promotes exacerbated disease in challenge infections, through driving Th2 immunity. 

 
 - VACCINE DEVELOPMENT AND TRIALS 
[473]  
O 159 - A LISTERIA-BASED VACCINE FOR CUTANEOUS LEISHMANIASIS USING THE 
SANDFLY SALIVARY PROTEIN LJM11 
ABI-ABDALLAH, D.S.1; PAVINSKI BITAR, A.1; MENDEZ, S.1; FABIANO OLIVEIRA, L.2; 
KAMHAWI, S.2; MENESES, C.2; VALENZUELA, J.2; MARQUIS, H.1 
1.CORNELL UNIVERSITY, ITHACA, UNITED STATES; 2.NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES, 
BETHESDA, UNITED STATES. 
Keyword:vaccine; listeria; ljm11 
 

Abstract:  

Cutaneous leishmaniasis is a zoonotic and anthroponotic disease transmitted by sandflies 
infected with Leishmania. The disease is characterized by skin ulcers that carry significant 
scarring and social stigmatization. There is a clear need for the development of a prophylactic 
vaccine for this disease. Over the past ten years, there has been cumulative evidence that 
immunity to specific sand fly salivary gland proteins confers a significant level of protection 
against leishmaniasis. In this study, we used an attenuated strain of the bacterial pathogen 
Listeria monocytogenes as an in vivo vaccine expression system for LJM11, a sandfly salivary 
protein identified as a good vaccine candidate. We rationalized that, as an intracellular pathogen, 
L. monocytogenes can secrete LJM11 in infected cells, inducing a cell-mediated immune 
response that will support clearing of the intracellular Leishmania infection. To test the vaccine, 
mice were injected intradermally in the pinna of one ear with L. monocytogenes expressing 
LJM11, L. monocytogenes not expressing LJM11, or buffer. Mice were challenged 3 weeks 
post-vaccination in the opposite ear with Leishmania major mixed with sandfly saliva. 
Cutaneous lesions, parasite load, and the immune response to infection were monitored over a 
period of 10 weeks. Vaccinated mice showed a decrease in lesion size and thickness and a 
reduced parasite load when compared to control mice. Protection was associated with a robust 
interferon-gamma CD4 T cell recall response, crucial for vaccine effectiveness and parasite 
control. Moreover, CD4 T cells producing multiple cytokines were present in larger numbers in 
vaccinated mice compared to control mice. Protection levels were similar whether the vaccine 
was administered intradermally, intramuscularly, or subcutaneously, but enhanced when the 
vaccine was administered intravenously. Lastly, we challenged vaccinated and control groups of 
mice with infected sand flies to assess protection against cutaneous leishmaniasis. In these 
experiments, vaccinated mice challenged three months post-vaccination showed a level of 
protection similar to that observed in the needle-challenged mice. Overall, our data indicate that 



 

a Listeria-based vaccine expressing the sandfly salivary protein LJM11 confers protection 
against cutaneous leishmaniasis in the mouse. 
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Abstract:  

An infected sand fly deposits Leishmania parasites together with saliva into the wound during 
probing and feeding. Immunogenic proteins in sand fly saliva confer powerful protection against 
leishmaniasis in rodent and non-human primate models of infection recruiting a rapid saliva-
specific pro-inflammatory immune response typical of a delayed-type hypersensitivity response 
(DTH) to the bite site. The resultant modulation to the skin environment partially orchestrated 
via TH1-CD4 T cells producing IFN-g and TNF-a is detrimental to the parasites and leads to 
Leishmania-specific immunity. Recently, we demonstrated that DTH to sand fly saliva in a 
population naturally exposed to Phlebotomus duboscqi, the vector of L. major, is dominated by 
a lymphocytic infiltrate, an abundance of IFN-g and low expression of TH2 cytokines, immune 
correlates of protection against leishamniasis in animal models. Here, we exposed US volunteers 
to uninfected bites of either Phlebotomus duboscqi or Lutzomyia longipalpis, important vectors 
of cutaneous and visceral leishmaniasis, respectively, bi-monthly for a year followed by a final 
exposure 6 months after. A week after each exposure to bites, we recovered peripheral blood 
mononuclear cells (PBMC) and plasma. After a year of exposure to bites, most individuals 
developed antibodies specific to saliva of Ph. duboscqi or Lu. longipalpis. Additionally, 
stimulation of PBMC with saliva of either vector species resulted in the production of IFN-g and 
IL-10, the latter more pronounced in volunteers exposed to bites of Ph. duboscqi. Biopsies taken 
from the bite site of several reactive volunteers showed focal areas of cellular infiltrates 
dominated by lymphocytes; a biopsy from a non-reactive volunteer showed no infiltration. We 
are currently establishing the kinetics and persistence of cellular immunity to sand fly saliva in 
humans and are expressing recombinant proteins from each vector species to identify the 
molecules that induce a TH1-biased immune profile in PBMC of exposed volunteers. Supposing 
these salivary proteins prime a protective immune response to Leishmania, then combining them 
with Leishmania antigens in a vaccine may improve its efficacy and protective capacity against 
leishmaniasis. Vector salivary proteins recognized by the human immune system modulate the 
site of bite and are pertinent to disease outcome. We advocate that such proteins be considered 
in the design of innovative vaccines for vector-borne diseases. 
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Abstract:  

Uninfected sand fly bites (USFB) protect rodents against cutaneous leishmaniasis (CL). Here, 
we tested if exposure to USFB would protect rhesus monkeys against CL. Firstly, we developed 
a model where rhesus monkeys challenged with 50 L. major-infected Phlebotomus duboscqi 
sand flies developed self-healing cutaneous lesions mimicking human CL. To test our 
hypothesis, we exposed animals 3 times, every 21 days, to 20 USFB. Twenty-one days after the 
last exposure to USFB, naïve and exposed monkeys were challenged with 50 L. major-infected 
P. duboscqi. Two weeks post-infection, skin biopsies at the lesion site showed a 40x higher 
expression of IFN-γ in the exposed group compared to naïve monkeys. This immune response 
correlated with an overall reduction of 50% of the disease burden, 25% of the healing time, 58% 
of the maximum lesion diameter and a two-log reduction in parasite load, all indicative of 
diminished disease in the uninfected sand fly-exposed monkeys as compared with the naïve 
group. Using a reverse antigen screening approach, we injected monkeys with DNA plasmids 
coding for the most abundant P. duboscqi salivary proteins in order to identify molecules that 
induce a TH1-DTH immune response, the hallmark of protection found in rodents. 9G11, an 
SP15-like salivary protein was the best inducer of a DTH response highlighted by infiltration of 
mononuclear cells and a predominance of TH1 cytokines at the injection site. Next, animals 
were vaccinated with an endotoxin-free 9G11 recombinant protein (r9G11) combined with GLA 
(Toll-like receptor 4 agonist) ) in a stable emulsion as adjuvant and challenged with 50 L. major-
infected P. duboscqi. r9G11 immunization protected monkeys leading to a reduced burden that 
correlated with an increased frequency of specific anti-Leishmania IFN-γ-producing T cells 3 
weeks post-infection. These cells were characterized mostly as CD3CD4IFN-γ-positive T cells. 
Altogether, these data show that immunity to P. duboscqi salivary proteins or 9G11 protects 
monkeys against L. major infection initiated via sand fly bites. We are currently testing whether 
the 9G11-TH1 inducing potential is present in humans naturally exposed to P. duboscqi bites in 
Mali, validating it as a good vaccine candidate against human CL. 
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Abstract:  

Visceral leishmaniasis (VL) causes an estimated 40,000 deaths annually. With the paucity of 
new treatment options and concerns over drug resistance, the development of new preventative 
and/or therapeutic measures is a major international research priority. CD4+ T cell-biased 
vaccines have so far failed to deliver significant levels of protective immunity in man, but are 
under consideration as therapeutic vaccines. Here, we report on progress in developing a novel 
therapeutic vaccine for VL, targeting the induction / re-activation of CD8+ T cells. 



 

Our approach has a number of innovative features, employing a novel synthetic polyprotein 
vaccine comprising sub-dominant Leishmania antigens (HASPB and KMP11) and vectored in a 
manner designed to elicit high levels of CD8+ T cell effector function (along with strong CD4+ 
T cell and antibody responses). HASPB is known to feature stretches of 11-14 amino acid-long 
repeats and to minimise any impact of isolate-specific variation in the repeat regions, we 
designed a synthetic HASPB gene comprising the conserved N and C termini flanking 10 
repeats from the 17 identified to date. Repeats were arranged to preserve their native order as 
observed in multiple Indian field isolates, to conserve their natural re-iteration, and to maintain 
natural protein length. This unique protein is linked to the highly conserved protein KMP11. In 
order to express both proteins from a single vector, we used the 2A sequence from TaV virus. 
During translation, the polyprotein is processed at the 2A sequence resulting in each protein 
being expressed as a single cleavage product. 

We have previously reported on the efficacy of a pre-clinical adenoviral vectored polyprotein 
vaccine (Ad5-KH) as a stand-alone therapy in mice infected with L. donovani, demonstrating 
that Ad5-KH constitutes an effective stand alone intervention in this experimental model of 
infection. A vaccine for human use (ChAd63-KH) that employs a simian adenovirus with an 
established safety and immunogenicity profile in man has been manufactured to cGMP grade, 
and been shown to be safe in rodent toxicology studies. Here, we will update on our progress 
taking this vaccine into Phase 1 first-in-man clinical trial, to determine the safety and 
immunogenicity of AdCh63-KH in healthy adults. 
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Abstract:  

Background:Treatment of Visceral Leishmaniasis (VL) is provided free of cost throughthe 
public health system, with the oral drug Miltefosine as first-line since 2005. Treatment usually 
results in a rapid clinical improvement, and with gastro-intestinal side effects that are common, 
adherence to a full -28 days- treatment may be difficult. Nevertheless, the current guideline is 
unsupervised ambulatory treatment, with a refill after 14 days. There is no follow-up system in 
place to trace patient who default from treatment. There may be programmatic, individual & 
contextual reasons of not completing treatment.The present study was undertaken to investigate 
the reasons for defaulting and suggest possible interventions to sustain and enhance the 
programme performance. 

Methods: Community based exploratory study was conducted at 3 primary health centers (PHC) 
in endemic region of Muzaffarpur district, Bihar. Records of the patients (aged ≥ 2 years) who 
did not complete their treatment between October 2009 to December 2011 were collected and 
traced for interview by trained personnel. For minors & those who died or moved away, parents 
and/or other family members were interviewed. Patients who did not complete their treatment 
and/or did not come for assessmentonscheduled daysat PHC wereconsidered as defaulters. 

Observations: Out of 544 registered patients in this study, 89 (16 %) were found to be defaulter. 
Of these, 87 patients could be traced, amongthem 3 died & 5 migrated. No significant 



 

association was observed between socio demographic characteristics & reasons of 
defaulting.Before leaving treatment fromPHC, 59% were on Miltefosine,the recommended drug 
for the VL elimination program & 41 % were still on antimonials which has high level of 
resistance in this region. Half of the patients said they had stopped treatment within a week of 
initiation. Out of 87 defaulters, 75 had taken up a treatment elsewhere, mainly at NGO/Private 
clinic (70 %). Most frequent reason of defaulting was dissatisfaction with the treatment provided 
at PHC (72%), to seek second opinion (48%) &preference to be treated at specialised clinics for 
VL (38%). 

Conclusion: This is the first attempt to identify predictors of default under routine program 
conditions. Majority of the risk factors were treatment and provider oriented and rectifiablewith 
appropriate interventions, which would help in sustaining good programme performance. 
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Abstract:  

American cutaneous leishmaniasis exhibits a wide clinic polymorphism. Disseminated 
cutaneous leishmaniasis (DCL) is poorly described but there has been an increase in the number 
of cases. DCL is caused by Leishmania parasite from Viannia subgenus, mainly L. (V) 
panamensis and L. (V) braziliensis. Clinical manifestations are due to lymphatic and 
hematogenous dissemination of parasites from a primary lesion, with later appearing of multiple 
cutaneous lesions which could be either, nodular or in plaque, with or without mucosal 
compromise. DCL is presented due to a partial inhibition of the specific humoral immunity 
against the parasite. It has been described in Brazil, Venezuela and Colombia and differs to the 
diffuse cutaneous leishmaniasis both in the etiologic agent (L. (L) amazonensis, L. (L) 
aethiopica, L. (L) mexicana), as in the clinical manifestation and response to the treatment. 

A review of 25 cases of DCL diagnosed at the PECET between 1997 and 2012 was made. 

In this set of cases a higher prevalence in males (84%) in a range of age from 4 to 61 years old, 
with a mean of 32 years old, was found. The majority of the patients (80%) were from the racial 
group Mixed, 3 were Afro-American and 2 were Amerindian. The 96% of the patients came 
from the Colombian northwest; in 14 of the patients the agent was identified as L. (V) 
panamensis. 

The number of lesions varied from 12 to 294 with an average of 51, distributed mainly in face, 
trunk and upper limbs. The Montenegro skin test was positive en 16 out of 18 patients and the 
average size was 7.7 mm. The early lesion was generally plaque and the secondary or 
disseminated lesions were usually nodule, even though in some patients there were also plaques, 
all of them with variable size and smaller than 2 cm in diameter. No skin ulcers were observed. 
Six patients (24%) presented mucosal involvement. Five patients presented diabetes mellitus, 
leukopenia, vitiligo, AIDS or leukemia comorbidity that could favor the parasite dissemination. 



 

Twenty one patients (84%) healed with just one treatment scheme with pentavalent antimonials 
(20 mg/kg/day for 20 to 28 days), 3 patients who failed to antimonials healed with miltefosine 
and, one patient cured with topical anphotericin B. 
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Abstract:  

In Brazil, Leishmania (Viannia) braziliensis is the main causative species of American 
tegumentary leishmaniasis (ATL). The human infection with L. braziliensis may result in 
cutaneous and mucosal lesions. The majority of the patients present cutaneous leishmaniasis 
(CL), with lesions restricted to the skin. Lesions in nasal and/or oral mucosa may develop in a 
minority of cases, characterizing the severe clinical form termed mucosal leishmaniasis (ML). L. 
braziliensis infection in humans is characterized by a proinflammatory cytokine response, with 
high production of interferon (IFN)-gamma, a T helper (Th)1 cytokine directly involved in the 
control of Leishmania infection. Intestinal helminth infections are associated with Th2 
responses, which are able to inhibit Th1 responses and IFN-gamma production. This 
retrospective study was aimed at evaluating the influence of intestinal parasites in the clinical 
course of ATL. One hundred and ten patients from Rio de Janeiro State, Brazil, where L. 
braziliensis is virtually the only causative agent of ATL, were studied. Parasitological 
examination (PE) was performed in faecal material from all patients by the sedimentation, Kato-
Katz and Baermann-Moraes methods. All patients were treated with meglumine antimoniate (5 
mg Sb/kg/day for 30 days) at Instituto de Pesquisa Clinica Evandro Chagas, Fiocruz, Rio de 
Janeiro. Fisher and Mann-Whitney tests were used for statistical anaysis. Patients with positive 
PE had a frequency of ML significantly higher than those with negative PE (p<0.005). The same 
was observed for infections with helminths in general (p<0.05), with nematodes (p<0.05) and 
with Ascaris lumbricoides (p<0.05), but not for protozoan infections. The group of patients with 
intestinal parasites had poor response to antimonial therapy (therapeutic failure or relapse) 
significantly more frequently than the non-co-infected group (p<0.005). A similar difference 
was observed between patients infected and non-infected with intestinal helminths, but not 
between patients infected or not with protozoa. Patients with positive PE took significantly 
longer to heal than those with negative PE (p<0.0005). A similar difference was observed for 
intestinal helminth infections (p=0.0005), but not for protozoan infections. Our results 
demonstrate a deleterious effect of intestinal helminth infections, particularly with nematodes 
and A. lumbricoides in the clinical course of ATL and their association with ML. 
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Abstract:  

We have previously described a multiclonal population structure among genotypically 
polymorphic Leishmania braziliensis from an area with high endemicity for American 
tegumentary leishmaniasis (ATL) in Bahia, Brazil, named Corte de Pedra. Based on RAPD 
(Randomly amplified polymorphic DNA) profiles, we also found an association between 
clinical outcome of ATL and parasite genotypes in this region, indicating a role for the intra-
species variability among these microorganisms on form of disease. In order to further explore 
the hypothesis of association between form of ATL and strain of L. braziliensis, we cloned, 
sequenced and compared homologous RAPD bands previously explored for genotyping the L. 
braziliensis of Corte de Pedra. With this strategy we found six genomic loci that were 
polymorphic between representatives of the different clades (i.e. subpopulations) of parasites 
described in that region. PCR primer sets were designed for the specific targeting of each locus 
identified. Using these primers each locus was re-amplified, electrophoresed and had the band 
corresponding to the amplicon gel extracted and cloned into pCRII vectors. Then six clones of 
each locus were sequenced per leishmania isolate. The cloned amplicons permitted identify that 
the SNPs and indels defining the polymorphisms at each locus segregate within the population 
of L. braziliensis in Corte de Pedra according to haplotypes. Several SNPs, indels and 
haplotypes displayed significant associations with disseminated leishmaniasis (DL). In 
particular, patients infected with L. braziliensis containing certain SNP genotypes and 
haplotypes found in the locus starting at position 425451 in chromosome 28 presented 
significantly increased risk ratios for developing DL. Thus this rapidly emerging form of ATL 
may have its outcome driven in part by the infecting L. braziliensis strain. 
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Abstract:  

Tegumentary leishmaniasis (TL) comprises a group of protozoan disease transmitted to 
mammals, including humans, by phlebotomine sandflies. In Brazil, the majority of infection is 
due to Leishmania (Viannia) braziliensis. Localized cutaneous leishmaniasis (LCL) is the most 
common clinical presentation, however 1 to 10% of LCL patients develop metastatic mucosal 
(ML) or mucocutanoeus (MCL) forms. It is well known that L. (V.) braziliensis lesions exhibit a 
low number of parasites. Not only detection, but also determination of parasite load is crucial for 
knowledge of clinical and epidemiological aspects of the disease. In order to analyze tissue 
parasitism in different clinical samples (LCL n=23; CL reactivations n=14; ML n=13; skin MCL 



 

n=6; mucous MCL n=6 and scars n=7) we took advantage of real time quantitative PCR (qPCR) 
based on Leishmania small subunit RNA gene (SSU). TL diagnosis of patients was confirmed 
using routine tests, as well as conventional kDNA PCR. LCL showed a significantly higher 
tissue parasitism than other clinical forms. Mucous infection displayed low parasite load in both 
ML and MCL. These results indicate that the anatomical site much more than the clinical form 
could be associated with parasite load. In scar samples it was observed scarce or undetectable 
parasite levels. Primary lesions of LCL cases exhibited higher tissue parasitism than reactivated 
ones. In order to investigate the parasitic contribution among tissue persistence, genes related to 
drug susceptibility/oxidative damage were compared between samples from good and poor 
antimonial responders, including: ABC1 transporter - ABC1, gamma-glutamylcysteine 
synthetase - GSH, iron superoxide dismutase - ISD, ABC-thiol transporter - MRPA, ornithine 
decarboxylase - ODC and trypanothione reductase - TRYR putative genes. In preliminary 
results, it was observed an overexpression of Leishmania (V.) braziliensis ABC1, GSH, ISD, 
MRPA and ODC genes in poor responders lesions. All together these results indicate that SSU 
qPCR, as well as analysis of genes related to drug susceptibility could represent important tools 
for clinical management of patients. 

Supported by POM FIOCRUZ and PROEP – FIOCRUZ/CNPq. Corresponding author: 
pirmez@fiocruz.br 
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Abstract:  

Introduction: Studies evaluating radiologic aspects, local complications, and structural 
alterations of the paranasal sinus in patients with mucosal leishmaniasis (ML) are lacking. The 
ML is a progressive disease that affects cartilage and bone structures of the face and throat. 
Complications associated with mucosal leishmaniasis have been described, although there are 
no studies that evaluate the structural changes of the face and sinuses using radiological methods 
and estimate the prevalence of sinusitis in this population or to compare with the general 
population. Objective: To determine the prevalence of chronic sinusitis using computed 
tomography (CT) of the sinuses in patients with ML post-treatment, and to identify the existence 
of any changes on the face that may be related to ML, comparing them with a control group 
comprised patients who underwent CT of orbit. The secondary objective is to find probable 
predictors of severity of sinusitis and CT findings in patients with a history of ML. Methods: 
We evaluated 54 patients with mucocutaneous leishmaniasis treated who underwent CT scans of 
the sinuses, and compared with a control group of 40 patients who underwent CT of orbit. 
Analysis of the scans was performed from multiplanar reconstructions in the axial, coronal and 
sagittal. We assessed the degree of opacification (sinusopathy) of the paranasal sinuses as well 
as the existence of any changes in the face that could be related to leishmaniasis. The degree of 
sinus disease was established according to the criteria of Lund-Mackay, according to which it 
was assigned a value for the degree of opacification of each sinus system and osteomeatal 
complex, comparing the scores of cases with controls. Later a comparative analysis was made 
between the patients in the experimental group were divided into 2 subgroups according to cut 
off score of Lund-Mackay established for radiological diagnosis of chronic sinusitis (group 1 



 

<4-14 and group 2 patients ≥ patients 4-40). After this division exploratory univariate analysis 
were made in search of predictors that could be associated with greater severity of sinus disease 
presented. The level of significance was set at p <0.05. Results: Forty of the 54 patients with a 
history of LM (74.1%) had a tomographic score compatible with chronic sinusitis (Lund-
Mackay ≥ 4). Patients in the experimental group had higher Lund-Mackay scores that patients in 
the control group, as well as many changes in the CT of the paranasal sinuses, which were 
probably related to leishmaniasis. The leishmaniasis patients with Lund-Mackay score ≥ 4 had 
longer symptoms to first treatment and more severe disease at diagnosis, and is therefore likely 
predictors of severity of sinusitis. 
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Abstract:  

American tegumentary leishmaniasis (ATL) can occur in different forms, classically categorized 
as cutaneous leishmaniasis (CL), mucosal leishmaniasis (ML), diffuse cutaneous leishmaniasis 
(DCL) and disseminated leishmaniasis. Additionally atypical forms of ATL such as verrucous, 
sporotrichoid, nodular and lupoid have been described as sporadic cases. In Corte de Pedra – 
Bahia – Brazil, an area of transmission of L. braziliensis a series of cases of patients with 
atypical manifestations has been observed.  In the last 08 (2005-2012) years 68 patients were 
diagnosed with atypical manifestations of ATL. They can be categorized in 03 groups according 
with risk factors. Patients with AIDS 2 (2.9%), pregnant 19 (27.9%) and patients without known 
risk factors 47 (69.1%). The 2 patients co-infected with HIV were adult male. One had a large 
ulcer and the other had multiples ulcerated and infiltrative lesions. In both cases amastigote 
forms were found in the biopsy material. The lesions in pregnant were large, exophytic with 
well delimited borders. After delivery, these lesions changed quickly for classic ulcerated 
lesions. There was a good response to antimony therapy, but in a few (3) patients that were 
treated in the last trimester of pregnancy, healing was only achieved after delivery. The large 
exophytic lesions and the quickly cure after the delivery suggests that changes in host 
immunological response that occurs during pregnancy played a role in the appearance of 
atypical lesions. The 47 patients who had no identified risk factors were predominantly adult 
males, and the most common lesions in this group were exophytic and infiltrative, usually large 
or confluents, sometimes without clear border, localized mainly in head/neck region 26/47 
(55.3%).  The majority of the patients had from 1 to 3 lesions but more than 10 and up to 1000 
were also detected. Most of them had a positive leishmania skin test and INF-γ was produced in 
high levels. The response to antimony in this group was poor and the majority of patients, 29/ 47 
(61.7%) needed a second line drug. 

Atypical forms of ATL may be due to changes in the immunological response such as in 
pregnancy and AIDS, but in majority of the cases it’s possible that parasite factors are 
associated with the disease. Investigation of isolates from these patients is ongoing to determine 
the role of genetic polymorphisms in the disease outcome. 
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Abstract:  

Introduction 

Mucosal involvement in leishmaniasis occurs most often years after Cutaneos Leishmaniasis, 
with evolutionary character and more frequent nasal involvement. Oral forms may also occur, 
and even tracheal laringeais. Usually he nasal septum is destroyed in the disease, often occurs 
years after the healing of the primary lesion, and although in most cases the evolution is slow, 
the mucosal tissue necrosis is usually progressive. 

The clinical diagnosis of Mucosal Leishmaniasis is difficult because it is hard to find the 
parasite in the lesions and the ocurrance of signs and symptoms that can be mistaken to other 
conditions as another granulomatosis. 

The recurrence of the mucosal disease becomes difficult to diagnose due to both anatomical and 
functional changes caused by the disease. The presence of comorbidities often presented by 
patients make this diagnostic even more dificult. 

Objectives 

General Objective: was to identify the main changes and comorbidity in patients diagnosed with 
Mucosal Leishmaniasis using nasofiboscopy. 

Specific Objectives: 

- Quantify the frequency and location of the lesions and comorbidities in cases of Mucosal 
Leishmaniasis. 

- Describe what injuries and comorbidities were present in the sample. 

Material and methods 

Study Design 

The study is a prospective descriptive analysis of patient cases of Mucosal Leishmaniasis 
patients treated at the Tropical Medicine Foundation Heitor Vieira Dourado (FMT-HVD) in 
Manaus in the period June to September 2012. 

Results 

18 patients were evaluated by nasal endoscopy and laryngoscopy with a history of Mucosal 
Leishmaniasis already treated and recurrence of nasal complaints. 13 patients were male 
(72.2%), most patients was over 70 years old (38%) and 22 2% in the range of 40 years. Sequels 
found: nasal septum perforation 10 patients (55.5%), destruction of the inferior turbinate 10 



 

patients (55.5%), adhesions in nasal meatus 7 patients (39%), adhesion between the nasal 
septum and turbinates 5 patients ( 28%), collapse of nasal pyramid 4 patients (22%). Only six 
patients had endoscopic findings suggestive of mucosal disease, accounting for 33.3% of the 
sample. Comorbidities found: nasal septum deviation in 10 patients, in 6 allergic rhinitis, 
chronic rhinosinusitis in 4 patients and 1 patient even with the presence of accessory ostium. 

Conclusion 

The majority of patients in the study period, with nasal complaints, showed no lesions 
suggestive of Mucosal Leishmaniasis in endoscopical avaliation. The presence of sequelae and 
comorbidities make it difficult to differentiate the return of the mucosal disease and other 
otorhinolaryngological disorders. 
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Abstract:  

Radio-frequency-induced heat therapy (RFHT) has been found to be safe and effective against 
cutaneous leishmaniasis (CL) in short term, but its long-term efficacy is unclear. We compared 
the long-term efficacy of RFHT versus intralesional sodium stibogluconate (SSG) injections in 
treatment of CL in India. One hundred patients with confirmed diagnosis of CL were randomly 
assigned in a 1:1 ratio to receive topical RFH therapy (RFHT) for 30-60 seconds or seven 
intralesional injections of SSG in dose of 50 mg cm -2 of lesion. Improvement and recurrence 
was monitored every 15 days for 4 months and then at 5, 6, 9, 12 and 18 months and the rate of 
complete cure was compared. Forty seven out of 50 patients (94%) in RFHT group and 46 out 
of 50 patients (92%) in SSG group healed of their lesions at week 12. Time to complete healing 
(TTH) was comparable in both groups. At 6 months post-treatment, cure rates in RFHT and 
SSG group were 98% (95% CI: 94%-100%) and 94% (95% CI: 86%-100%) respectively. Age, 
gender and lesion size or number had no effect on cure rates. No relapse of infection was 
recorded in cured patients in either group up to 12-18 months after treatment. Skin biopsies of 
cured lesions in 8/8 (100%) patients from RFHT group and 3/3 from SSG group at 12 months 
showed minimal fibrosis and were negative for Leishmania by qPCR. A single application 
topical RFH therapy was safe, cosmetically acceptable and effective in inducing long-term cure 
of CL.(ClinicalTrials.gov number: NCT01661296). 
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Abstract:  

Introduction: Visceral leishmaniasis or kala-azar is endemic to impoverished areas of 
Bangladesh. Pregnant women are particularly vulnerable during infection, as the disease is life-
threatening for both mothers and infants. We aimed to uncover modifiable behavioural and 
health systems factors related to an untimely death from kala-azar in pregnancy. Methods: 
Social autopsy interviews illuminate the processes and behaviours behind preventable deaths 
thereby informing health programme responsiveness. While screening kala-azar patients as a 
part of a cross-sectional survey in a remote area of Fulbaria sub-district of Mymensingh, 
Bangladesh we identified the case of a pregnant woman with kala-azar who had delivered a still 
born infant and died one week after delivery. We conducted a structured interview with the 
husband of the deceased woman and a focus group discussion involving family and 
neighbouring households. Results: The correct diagnosis of kala-azar for this patient was 
delayed for at least five months. Suffering fevers, the woman was initially tested and treated for 
typhoid by a qualified doctor. After treatment for typhoid her fever subsided and then returned. 
Concerned for her wellbeing the family decided to take her to the international Non-Government 
Organization (NGO) kala-azar treatment facility also based in Fulbaria. A diagnosis of kala-azar 
was made however, treatment by the NGO facility was stalled because of her severe anaemia. 
She was referred to a tertiary level hospital at the Mymensingh district town for blood 
transfusion. Safe blood was not available at the hospital. The family had already sold land to 
fund treatment and travel and was also hindered by serious flooding in the region. They were 
only able to locate and transfuse one bag of blood which was insufficient to correct anaemia and 
start treatment for kala-azar. Remaining diagnosed but untreated, the woman delivered a full-
term but deceased baby at home, followed by her own death one week later. Prior to her 
symptoms, this impoverished, illiterate patient and her family had little knowledge of kala-azar. 
During her medical consultations little or no antenatal care was provided. Discussion: This 
troubling case illustrates several interconnected dimensions of poverty, health care seeking 
behavior and the limitations of the current health system in Bangladesh. We suggest specific 
guidelines for kala-azar management in pregnancy and integration of the kala-azar treatment 
programme within the national anaemia control programme. Further social research on larger 
samples is needed.   
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Abstract:  

The reported prevalence of visceral leishmaniasis (VL) cases underestimates the actual burden 
as it results only from hospital based passive surveillance systems. However, employment of an 
active surveillance system, crucial for an effective control program might have been hindered by 
the lack of simple but reliable diagnostic methods. Besides, it becomes even challenging when 
the number patients falls with ongoing control programs. Moreover, surveillance of 
asymptomatic carriers of Leishmania donovani, who may be reservoir of the disease, also 
becomes imperative. 



 

Detection of L. donovani in spleen biopsy samples by microscope or PCR is the most reliable 
methods; however, their application is limited only to well-equipped hospitals. Subsequently, 
methods to detect specific antibodies to Leishmania antigens in serum samples by enzyme-
linked immunosorbent assay (ELISA) or direct agglutination test (DAT) have been used. A 
simple and highly sensitive immunochromatography test, rK39 dipstick, was developed and 
now widely used. Recently an ELISA that detects specific antibodies to a recombinant antigen, 
rKRP42, in urine but not serum samples with high sensitivity and specificity was developed. As 
the use of urine considered valuable for the diagnosis of VL because of patient compliance, ease 
of performance, and safe sample collection, it will be useful for the active surveillance. 

Loop-mediated isothermal amplification (LAMP), a method that amplifies DNA rapidly under 
isothermal conditions, was developed for the diagnosis of VL. It could detect L. donovani DNA 
in blood samples. Its sensitivity was high and almost same as that of nested PCR. 

Combination of these two types of methods, active survey of VL and asymptomatic carriers 
using this friendly urine ELISA and confirmation of the infection with LAMP, will be useful for 
control programs of VL. 
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Abstract:  

The vector control part of the SATREPS project (JST/JICA, Japan) was aimed to examine the 
seasonal population densities of Phlebotomine sand flies, to obtain baseline data on the 
insecticide susceptibility of Phlebotomus argentipes populations and to perform standard WHO 
tests for possible application of long lasting impregnated bed nets (LLINs) in visceral 
leishmaniasis endemic areas of Bangladesh. 

Previous sand fly studies have revealed the presence of 15 sand fly species (3 Phlebotomus, 12 
Sergentomyia spp) in Bangladesh. In the present study, sand fly collections were made in 3 
different periods and 290 CDC light traps were placed in different locations in the selected 
villages in Trishal Upazila. P. argentipes was detected as dominant species (>94%) and sand fly 
density was found significantly higher in endemic areas than non-endemic areas even both areas 
have very similar environmental conditions. 

In Bangladesh, vector control activities using IRS were started in 2012 and more than 70.000 
houses were sprayed. Vector density can be reduced by IRS application for a certain time but the 
efforts should be made to provide adequate training to the staff and IRS activities should be 
properly monitored using specific guidelines released by WHO/TDR. Our monitoring studies 
determined a significant seasonal difference but no difference between mud (48%) and tin 
(52%) houses was observed in the population density of sand flies. Male P. argentipes were 
caught in higher numbers than the females of this species (1:2.05). 

Houses have close contact with animals and they are alternative blood sources for sand flies as 
well as can cause more attraction of sand flies to come inside. This behavior of the people 



 

creates zooprophylaxis by unawares and this considerably reduces the vectorial capacity of a 
vector population. In the present study, the mean ratio of blood fed sand flies was found as 27% 
and blood source analyses are still continuing. 

Related to peridomestic behavior of P. argentipes, LLINs would be an effective and appropriate 
tool for vector control. LLINs have not been tested for sand flies and therefore, sand fly 
bioassays were conducted to evaluate the efficacy of Olyset® and Olyset Plus® according to the 
WHO-approved cone test with modification. Wild-caught sand flies, the majority of the 
specimens was P. argentipes, were used and the mortality of sand flies was recorded from 5 
mins to 24 hrs after 3 mins exposure to both nets. The mortality of sand flies recorded on 3 hrs 
after the exposure to Olyset Plus® reached 99% while that it was 10.4% in control group. 
Subsequently, the efficacy of six months used Olyset® and Olyset Plus® were also evaluated by 
cone test. The mortality of sand flies was detected as 92.7%, 98.1% and 17.3% in Olyset®, 
Olyset Plus® and control groups on 6 hrs after the exposure, respectively. The findings showed 
that permethrin treated LLINs can be a potential tool for reducing the morbidity rate. 
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Abstract:  

Visceral leishmaniasis (VL) is the most severe form of leishmaniasis, and is fatal, if untreated. 
The treatment of VL is challenging. In the Indian subcontinent, especially in the state of Bihar, 
there is high level of resistance to antimonials. Miltefosine has been chosen as the treatment of 
choice for the Elimination Programme in the Indian subcontinent, however, its efficacy is 
declining. Adverse events are frequent, and its potential teratogenicity restricts its use in the 
woment of child bearing age group. The duration of treatment is for four weeks, with long half 
drug remains in system for several months. Other drugs are toxic therefore needs monitoring, 
and hospitalization.  Novel therapies like single dose of liposomal Amphotericin B ( L- AmB) 
and multidrug therapy are important breakthrough for VL in the Indian subcontinent and have 
been recommended as the treatment of choice in this region. African L donovani is less 
susceptible to L-AmB, miltefosine, and paromomycin as compared to the Indian strains and the 
treatment of choice remains a 17 day combination therapy of pentavalent antimonials and 
paromomycin. L-AmB at a total dose of 18-21 mg/kg is the recommended regimen in the 
Mediterranean region and South America.It is also the treatment of choice for HIV- VL 
coinfection. There is an urgent need for exploratory studies with  short course, highly efficient 
regimens like single dose L-AmB or combination therapy for all the endemic regions of visceral 
leishmaniasis. Some new nitroimidazoles like fexinidazole have great potential and should be 
developed on a fast track. 
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Abstract:  

When we consider the patient care, the detection process and the management process is often 
different for the evaluation of laboratory data. Physicians may miss the entire picture of tropical 
diseases because of the limited resource and information of patient data. In VL, the diagnosis, 
disease detection, is performed by rK39 and by the smear of aspiration biopsy from bone 
marrow or spleen together with physical information and episodes. Though rK39 is convenient 
in the endemic area, this method is not suitable to disease management and not applicable to 
evaluate the disease severity because the principle of rK39 is the immunological reaction, 
sustaining for several weeks. If the treatment is successful, all the symptom associated with VL 
will resolved very soon after starting it. If not, close monitoring is necessary to save the life. But 
the resource is limited in the endemic area. We are proposing the urine based diagnostic 
approach to monitor the disease severity of VL. Urine is the most convenient way to evaluate 
the patient condition since medieval times. Recently, nephrologists are trying to tune up the 
accuracy of urinary diagnosis especially in the evaluation of acute kidney diseases (AKI). 
Moreover, we and other groups found that AKI biomarker have the potentiality to predict the 
patient prognosis in ICU based on the initial value. We will demonstrate our preliminary data 
related to VL in this session. We are hoping that our scope will open up the new direction of the 
patient care in tropical diseases. 
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Abstract:  

Because visceral leishmaniasis (VL) is often fatal if left untreated, accurate diagnosis of the 
disease is indispensable for case control. Currently, the gold standard diagnosis of VL is 
detection of parasites in a spleen or bone marrow aspirate. Because this method is invasive, 
time-consuming, and not sufficiently sensitive, alternative methods including serological 
diagnosis are required. The first generation serological tests that detect antibodies to Leishmania 
parasites in peripheral blood, serum or plasma, have utilized crude antigen, e.g., whole parasites 
or parasite lysate, that often have cross-reactivity / low specificity issues. As a result, efforts 
have been focused on characterizing antigens for second generation diagnostic tests. The best 
example of such defined antigens is the recombinant K39 protein, or rK39, which contains a 39-
amino acid repeat, and diagnostic tests based on this antigen are now commercially available 
and used world-wide. Besides, we have recently developed a computational method to 
successfully identify novel diagnostic antigens based on the presence of tandem repeat domain. 
Here, we introduce recent advances in antigen discovery for antibody detection-type diagnostic 
tests of VL. 
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Abstract:  

Because visceral leishmaniasis (VL) is often fatal if left untreated, accurate diagnosis of the 
disease is indispensable for case control. Currently, the gold standard diagnosis of VL is 
detection of parasites in a spleen or bone marrow aspirate. Because this method is invasive, 
time-consuming, and not sufficiently sensitive, alternative methods including serological 
diagnosis are required. The first generation serological tests that detect antibodies to Leishmania 
parasites in peripheral blood, serum or plasma, have utilized crude antigen, e.g., whole parasites 
or parasite lysate, that often have cross-reactivity / low specificity issues. As a result, efforts 
have been focused on characterizing antigens for second generation diagnostic tests. The best 
example of such defined antigens is the recombinant K39 protein, or rK39, which contains a 39-
amino acid repeat, and diagnostic tests based on this antigen are now commercially available 
and used world-wide. Besides, we have recently developed a computational method to 
successfully identify novel diagnostic antigens based on the presence of tandem repeat domain. 
Here, we introduce recent advances in antigen discovery for antibody detection-type diagnostic 
tests of VL. 

  

 
 - GENOMICS, TRANSCRIPTOMICS, PROTEOMICS, METABOLOMICS 
[1428]  
O 179 - CHEMICAL VALIDATION OF 12-SUBUNIT RESPIRATORY COMPLEX II FROM 
TRYPANOSOMATID AS DRUG TARGET. 
INAOKA, D.K.1; NIHASHI, N.R.1; TSUGE, C.1; NARA, T.2; HARADA, S.3; KITA, K.1 
1.ADEPARTMENT OF BIOMEDICAL CHEMISTRY, THE UNIVERSITY OF TOKYO, TOKIO, JAPAN; 2.TOKYO, JAPAN; 
BDEPARTMENT OF MOLECULAR AND CELLULAR PARASITOLOGY, JUNTENDO UNIVERSITY, TOKIO, JAPAN; 
3.CDEPARTMENT OF APPLIED BIOLOGY, KYOTO INSTITUTE OF TECHNOLOGY, KYOTO, JAPAN. 
Keyword:phagolysosome; leishmaniasis; trypanosomiasis 
 

Abstract:  

Respiratory complex II (Succinate-quinone oxidoreductase: SQR) connects TCA cycle and 
oxidative phosphorylation through electron transfer between succinate and ubiquinone. SQRs 
are usually composed by flavoprotein (Fp), iron-sulfur cluster (Ip), cytochrome b large and 
small subunits (CybL and CybS, respectively). We have previously reported that the SQR from 
Trypanosoma cruzi (TcSQR) possesses 12 subunits including heterodimeric Ip subunit. 
Genomic analyses show that all of 12 subunits from TcSQR were only conserved among 
Trypanosomatid. The low affinity of TcSQR to succinate, ubiquinone, and various classical 
SQR inhibitors such as Atpenin A5, HQNO and carboxin indicate the structural divergence 
within the active site compared to classical SQRs, including host. Thus, SQR from 
Trypanosomatid has great potential to be a drug candidate. Because milligram order of purified 
enzyme is required for crystallization and high-throughput screening the use of TcSQR was 
unrealistic. For this reason, the non-pathogenic Leishmania tarentolae was chosen because large 
scale culture (up to 100 L) was already established. We purified and characterize LtSQR and 
show that biochemical property and the subunit composition is conserved among Trypanosoma 
and Leishmania species. Screening of inhibitors using LtSQR resulted in the discovery of a 
potent LtSQR inhibitor. This inhibitor also inhibited SQR from T. brucei and T. cruzi with no 
effect over mammalian SQR, showing that it is Trypanomatid SQR specific inhibitor. This 
inhibitor show mixed-type inhibition versus ubiquinone with Ki of 39 nM and specificity index 
of 4500-fold over mammalian SQR. The Trypanosomatid specific SQR inhibitor did not inhibit 
NADH and glycerol-3-phosphate-dependent respiration. Instead, it specifically inhibited 
succinate-dependent respiration from L. tarentolae mitochondria. Furthermore, the 



 

Trypanosomatid SQR specific inhibitor, suppressed not only the growth of L. tarentolae 
promastigote form (IC50 = 4.7 μM), but also the intracellular amastigote form of T. cruzi 
Tulahuén strain (IC50 = 10 μM) and the blood stream form of T. brucei brucei (IC50 = 8.3 μM). 
Our results represent the first chemical validation of SQR as drug target for Trypanosomatid and 
provide a specific and potent lead candidate to combat Leishmaniasis, Chagas disease and 
African Trypanosomiasis. 
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Abstract:  

Dogs are the main reservoir host for Leishmania parasites. The immune response generated after 
Leishmania infantum infection in these animals is not well established and few studies have 
demonstrated the relation between chemokines and chemokines receptors expression and the 
clinical status of canine visceral leishmaniasis (CVL). The aim of this study was to correlate the 
clinical status of L. infantum-naturally infected dogs (from rural areas in Mossoró city, State of 
Rio Grande do Norte, Brazil) with the chemokines (ccl1, ccl2, ccl3, ccl4, ccl5, ccl17, ccl20, 
ccl24, ccl26, cxcl9, cxcl10) and chemokine receptors (cxcr3, ccr3, ccr4, ccr5, ccr6, ccr8) 
expression in the liver and spleen by real-time PCR. Twenty one dogs were clinically evaluated 
and classified in asymptomatic (n=11) and symptomatic (n=10). Splenomegaly, weight loss and 
onycogriphosis were the most pronounced symptoms. In the liver, the mRNA expression of 
ccl1, ccl17, ccl26, ccr3, ccr4, ccr5, ccr6, and ccr8 were impaired in symptomatic animals 
compared to asymptomatic. Compared to uninfected animals, symptomatic dogs displayed 
lower expression of almost all molecules analyzed. Moreover, the high clinical scores were 
negatively correlated with ccr5 and ccr6 expression and positively correlated with cxcl10. We 
conclude that the impairment of chemokines and chemokine receptors gives rise to a deficient 
leukocytes migration and hampered immune response, leading to a disease condition.   
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Abstract:  

The spleen is the largest secondary lymphoid organ in human beings and in dogs. In both in 
human beings and in dogs, the absence of the spleen is associated with increased risk of 
localized and disseminated infection including overwhelm sepsis. Visceral leishmaniasis and 



 

other infections alter the histological structure of the spleen, leading to a disruption of the white 
pulp microenvironments. Previous works have shown that the disruption of the white pulp 
structure is more frequent in dogs with laboratorial markers of susceptibility to visceral 
leishmaniasis such as positive spleen culture and negative leishmanin skin test than in animals in 
which these susceptibility markers were absent. In this study, our goal is to examine the 
relationship between the histological disorganization of splenic white pulp and severity of 
visceral leishmaniasis. Samples and data used in this study were from 206 stray dogs. The 
animals were clinically examined. Spleen aspirates were collected for culture and for molecular 
biology and spleen fragments were collected for morphological studies.  Leishmania infection 
was detected by parasite isolation in culture PCR, ELISA and leishmanin skin test. The animals 
were classified according to the degree of structural organization of the splenic white pulp into 
groups with (a) well organized, (b) slightly disorganized, (c) moderately to extensively 
disorganized splenic white pulp. The frequency of polysymptomatic dogs was higher in animals 
with moderately organized (P<0.05) and with disorganized (P<0,005) white pulp than in animals 
with organized white pulp.  Alopecia (P<0.01), conjunctivitis (P<0.05), dehydration (P<0.001), 
dermatitis (P<0,05), onycogryphosis (p<0.01), pale mucous (P<0.05), ulcer (P<0.001), high 
clinical score (P<0.001), and parasite burden (P<0.05) were all more frequent in animals with 
positive spleen culture and disorganized white pulp, than in the animals with negative spleen 
culture and organized white pulp. In conclusion, dogs with splenic disruption associated with 
visceral leishmaniasis have more clinical signs and worse clinical status than those infected but 
without disruption of splenic white pulp. 
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Abstract:  

From earlier times, empiric knowledge of the immune response generated by Leishmania 
infection was applied in the form of leishmanization. This ancient technique consists in the 
inoculation of promastigotes from an infected person into a healthy one, in order to sensitize the 
immune system and generate protective immunity. It is believed that the presence of reduced   
parasite levels, with continuous antigen release, constitutes an immune stimulus sufficient to 
protect the individual from leishmaniosis. This phenomenon is the so called concomitant 
immunity, a paradoxical immune status in which resistance to reinfection coincides with the 
persistence of original infection.Having this as background, the generation of immune memory 
was analyzed in the murine model immunized with a Leishmania infantum recombinant protein 
and challenged with L. infantum virulent promastigotes. Memory generation was also accessed 
in L. infantum infected animals treated to achieve clinical cure. The treatment was performed 
with two orizalin formulations or glucantime.To investigate memory generation, leucocytes 
were isolated and CD4+ and CD8+ lymphocytes stained and analyzed by flow cytometry 
allowing the discrimination of two memory subsets: effector memory (CD62LlowCD127high) and 
central memory (CD62LhighCD127high).  Effector cell population (CD62LlowCD127low) was also 



 

analyzed. An increase of both effector and central memory cells were observed in animals 
immunized with the recombinant protein cyclophilin A. Expansion of a transitory cell subset 
(CD62Lhight CD127Low) was also observed in animals immunized and challenged with virulent 
L. infantum promastigotes, suggesting that cellular memory is not compartmented, but is rather a 
dynamic process.  After treatment, L. infantum infected animals showed higher levels of both 
central and effector memory subpopulations, suggesting that Leishmania infection generate the 
expansion of immunologic memory. 

This work was financed by Portuguese Foundation for Science and Technology and co-financed 
by the European Union (FEDER) through projects PTDC/CVT/70275/2006 
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Abstract:  

Background: Leishmanin skin test has been used in the diagnosis of infection by Leishmania 
and in the assessment of cellular immune response to the parasite in both human beings and in 
dogs. However, the conditions for using the test in dogs are not clearly defined. Details such as 
the site of injection, the interpretation of the test results are subject to controversy in the 
literature. Objective: In this study we aim to define optimal conditions for using the leishmanin 
skin test in dogs. Methods: Clinical and laboratorial data of 382 dogs from an endemic area of 
visceral leishmaniasis subjected to intradermic injection of crude, sonicated antigen of L. 
infantum between 1998-2008 were reviewed and compared. Results: The animals were injected 
with 500, 250 and 125 µg of L. infantum antigen at different skin area. After 48h the proportion 
of animals with skin induration was higher among the animals injected with 500 or 250 µg than 
among the animals injected with 125 µg of L. infantum antigen. There was no difference 
between the frequency of induration among the animals injected with 500 or 250 µg.  The 
frequency of the reactions was higher and the size was larger after 48 than after 24h of injection 
(p<0.0001), even when only induration areas larger than 5 mm were considered (p=0.0029). 
Infected dogs with skin induration smaller than 5 mm had parasite burden of 5401 parasites/100 
mg of spleen, while infected animals with skin reaction larger than 5 mm had a parasite burden 
of 1122 parasite/100 mg of spleen. This data suggests that the dosis of 250 µg and the 
observation after 48h may be the optimal concentration and time for using in leishmanin skin 
test in dogs. Although induration areas larger than 5 mm seems to distinguish animals with less 
severe infection, the size of the reaction to be considered optimal for use in diagnosis still 
requires definition. 
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Abstract:  

Canine Visceral Leishmaniasis (CVL) caused by L. infantum shares many aspects with the 
human disease. The infection may present a clinical pleomorphism depending ultimately on the 
host immune response. While clinical resistance can be associated with the predominant 
expression of Th1 cytokines, the susceptibility is characterized by predominance of Th2 
cytokines. Nevertheless, there are conflicting reports regarding this matter and several studies do 
not support such associations. Our aim is to evaluate the association of clinical manifestations, 
host immune response and parasite load in the spleen of naturally infected dogs. We collected 
samples from 62 animals previously diagnosed as CVL by serology. Positive animals for at least 
one test - DPP, ELISA or PCR - were included in the study. Dogs were scored by 6 symptoms 
of CVL on a semi-quantitative clinical scale and classified as noninfected (NI; n=3), 
asymptomatic (asymp; n=17), oligosymptomatic (oligo; n=19) or polysymptomatic (poly; 
n=23). Spleen samples were processed for DNA and RNA extraction, cDNA synthesis and 
qPCR analyses. IFNγ, IL10, IL12, IL4, IL6, iNOS, TGFβ, and TNF mRNA expression and 
Leishmania DNA load were analyzed. Increased levels in the expression of IFNγ in the spleen 
of oligo group relative to asymp (logFC=-0.8; p=0.008) were observed. Also, differences in the 
expression of TNF were noted between NI vs asymp (logFC=1.6;p=0.02), NI vs oligo 
(logFC=1.4;p=0.03) and NI vs poly (logFC=1.6;p=0.01). TGFβ was increased in animals with 
higher clinical score relative to oligo (logFC=-0.65;p=0.03). Leishmania load estimated by 
qPCR suggests higher amount in poly and oligo animals relative to asymp (p=0.066 and 
p=0.084, respectively), indicating a positive relationship within clinical manifestations. 
Preliminary studies on IL27 and IL10 expression revealed that these cytokines did not change 
markedly among clinical groups although they were positively (r2=0.150; p=0.028) and 
negatively (r2=0.174; p=0.018) related with the parasite load, respectively. Therefore, a negative 
correlation between IL10 and IL27 with increasing parasite burden was observed. Our results on 
IL-27 expression suggest its participation in disease severity but do not support IL10 as the 
major mediator. The disease outcome in naturally infected dogs is complex and requires a multi 
parameter analyzes including clinical, immunological and parasitological criteria to be better 
evaluated. 
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Abstract:  

Infected dogs are urban reservoirs of Leishmania chagasi, which is a causative agent of visceral 
leishmaniasis; this disease is a public health problem in many countries, including Brazil. Dogs 



 

exhibit immune suppression during the course of this disease, and the apoptosis of lymphocytes 
is involved in this process. To investigate the apoptosis of CD4+ and CD8+ lymphocytes and 
the expression and function of the major receptors that are involved in apoptosis, the expression 
levels of FAS (CD95), FASL (CD178), and TRAIL (CD253) in cells from the peripheral blood 
and spleen of 38 symptomatic dogs with moderate visceral leishmaniasis and 25 healthy dogs 
were evaluated by flow cytometry. The apoptosis of the blood and splenic CD4+ and CD8+ 
cells was higher in infected dogs compared with healthy dogs. The expression levels of FAS and 
FASL in CD4+ cells from the blood and spleen of infected dogs were lower than those observed 
in healthy dogs. The expression level of FAS in CD8+ cells from infected dogs was higher 
compared with the level in healthy dogs; in contrast, the level of FASL expression was lower in 
infected dogs. The expression level of the TRAIL receptor increased only in the splenic CD8+ 
cells from infected dogs. The apoptosis observed in the blood and splenic CD4+ cells decreased 
in the presence of FAS- and FASL-blocking antibodies, and a reduction in the apoptosis of 
CD8+ cells in the presence of blocking antibodies was only observed in the spleen. Our data 
demonstrate that the apoptosis of CD4+ and CD8+ cells is a mechanism that is involved in the 
infection process of Leishmania spp. in dogs and that FAS and FASL participate in this process. 
Our results might improve the current understanding of the immune response in dogs infected 
with L. chagasi, which would allow the development of future therapeutic interventions to 
reduce the depletion of lymphocytes. 
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Abstract:  

In canine visceral leishmaniasis (CVL), is believed that the development, or not, of the 
symptoms are due to the balance between Th (T helper) 1 and Th2 immunological responses. In 
order to contribute to the knowledge about the theme, serum concentrations of IL (interleukine) 
2, IL18, TNF (tumor necrosis factor) α and INF (interferon) γ as representative of Th1 response 
and IL4 and IL10, as representatives of Th2 response were determined in eleven 
oligosymptomatic and fifteen symptomatic dogs. ELISA (Enzyme Linked Immunological 
Assay) was used for IL4 and Multiplex Technique for the others measurements. Surprisingly, 
symptomatic dogs showed more elevated levels of IL2, IL18 and TNFα when compared to 
oligosymptomatic ones, while no differences were observed in INFγ, IL4 and IL10. These 
results show that cytokine serum profile is different from the tissues, as seen in the most relevant 
articles, that report a Th2 profile in bone marrow, spleen, liver, lymph nodes and skin of animals 
with CVL using mRNA expression with or without specific or nonspecific mitogen stimulation. 
Besides, the obtaining and handling of serum is far mostly easy than tissue samples, and suffers 
no interference of non specific cellularity seen in tissues. These results show that serum cytokine 
profile has a high potential and wide range of appliance, both in experimental and clinical 
studies. 
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Abstract:  

Leishmaniasis is an anthropozoonosis caused by a protozoan belonging to the genus 
Leishmania. In mediterranean area dogs are the main reservoir of L. infantum parasites and they 
play a central role in the transmission of the disease to humans by phlebotomine sandflies. 
Several tests have already been developed, in order to improve the control of leishmaniasis by 
efficient and reliable methods of diagnosis. Serological techniques and real-time PCR assay are 
generally employed to detect, infected animals and quantify and/or differentiate Leishmania 
organisms. The major histocompatibility complex (MHC) is composed of a tightly linked cluster 
of genes; in dogs, this is referred to as the dog leukocyte antigen (DLA) region. In human the 
major histocompatibility complex (MHC) is a cluster of genes that are important in the immune 
response to infections and is associated with several autoimmune diseases; it’s known as more 
diseases have been associated with the MHC than any other area of the genome. The canine 
MHC is located on chromosome 12, and several genes within the DLA region have been 
identified that have significant sequence similarity to their human counterparts. The authors 
investigated the leishmania infection susceptibility and the DLA polymorphism for a group of 
dogs living in Sicily. Infected and not infected dogs with various panels of clinical signs were 
studied by molecular approach direct to DRB1 locus. Because 61 alleles known this locus show 
one of the higher polymorphism degree. DLA-DRB1 could be linked to the anti-leishmania IgG 
level in infected dogs. Subjects with DLA-DRB1*01502 show higher IgG levels and higher risk 
to develop the disease respect dogs having other allelic patterns. Exon 2 that encodes the 
polymorphic beta 1 domain was amplified by the polymerase chain reaction (PCR). Most of the 
variation in amino acid composition occurred at positions in the peptide binding site. The study 
included 54 sick and 62 healthy dogs of different ages presented at the National references 
centre for leishmaniasis (C.Re.N.A.L.) from various part of Sicily. All the samples were 
investigated for the presence of the second exon at the DRB1 locus by PCR, sequencing, SSCP 
and RFLP assays. Preliminary data were collected demonstrating linkages between the disease 
frequency and the polymorphic patterns in the studied animals.  
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Abstract:  

Trypanothione [T(SH)2] is a conjugate of spermidine and glutathione that is present in 
Leishmania and related trypanosomatids, but absent from mammals. The unique and crucial 
character of this thiol renders the T(SH)2 biosynthetic pathway an attractive target for 
chemotherapeutic intervention. Biosynthesis of T(SH)2 is driven by the enzyme trypanothione 
synthetase (TRYS) which catalyzes the sequential conjugation of two molecules of glutathione 



 

to spermidine via the glutathionylspermidine (GSP) intermediate. TRYS is ubiquitous across all 
trypanosomatids and a recognized drug target in Trypanosoma brucei. Interestingly though, 
some trypanosomatids, including Leishmania infantum, L. donovani, L. mexicana and T. cruzi, 
harbor one additional enzyme, glutathionylspermidine synthetase (GSPS), which drives the first 
step of T(SH)2 biosynthesis that culminates in GSP production. The fact that GSP replaces some 
of the functions of T(SH)2 in vitro, questions the value of TRYS as a drug target in 
trypanosomatids that possess GSPS. In the present work this premise was investigated in the 
GSPS-containing parasite L. infantum. First, TRYS essentiality in this organism was 
demonstrated following a classical gene replacement strategy. We concluded that elimination of 
both TRYS alleles was only possible upon complementation of L. infantum with an episomal 
copy of the gene. This finding, added to the observation that episomal TRYS was retained in the 
homozygous knockouts after several passages as either promastigotes or axenic amastigotes, 
provided definitive proof that this gene is essential in both life cycle stages of L. infantum. 
Second, we tested the possibility of achieving L. infantum death by chemically inhibiting TRYS. 
To that end, the compound FS-554, selected from a library of N5-substituted paullones for being 
active against the recombinant enzyme, was used as TRYS inhibitor. We observed that, when 
tested directly against L. infantum promastigotes, FS-554 impaired parasite growth (EC50=112.3 
µM). Importantly, heterozygous TRYS knockouts, exhibiting a twofold decrease in TRYS 
expression relative to wild type parasites, were more sensitive to FS-554 (EC50=67.77 µM), thus 
proving that the enzyme is a specific target of the paullone in the parasite context. Overall, the 
data presented here provide the first genetic and chemical evidence that TRYS is a valid drug 
target in a GSPS-harboring trypanosomatid. 
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Abstract:  

Visceral Leishmaniasis (VL) is endemic in 88 countries and makes 200 million people at risk 
around the world; 500,000 are infected/year and 51,000 deaths result every year. More than 90% 
of VL occurs in seven countries: India, Bangladesh, Nepal, Sudan, Ethiopia, Kenya and Brazil. 
Disease control is largely dependent on chemotherapy. Target based drug discovery for 
leishmaniasis is actively being pursued in order to get new chemical entities. For antileishmanial 
drug discovery ongoing in our laboratory, involving computational and experimental 
approaches, we have identified dihydropyrimidine derivatives (DHPM) which have shown 
promising inhibitory activity of pteridine reductase enzyme in Leishmania donovani amastigotes 
both in vitro and in vivo in Syrian hamster animal model. Our search in DrugBank for other 
DHPM derivatives led us to monastrol, which has been reported in literature as a small molecule 
oral drug candidate for cancer. We confirmed oral antileishmanial activity of monastrol. 
Microarray experiments were conducted by us on an Affymetrix GeneChip Human Genome 
U133 Plus 2.0 Array, in order to determine the genes that encode proteins related to pathological 
alterations of cell signaling pathways in intracellular Leishmania amastigotes in response to 
monastrol treatment. Our results established that Rap1 is upregulated during arrest of 
proliferation in monastrol treated parasites. Rap1 is a ras like protein that appears to have a role 



 

in cell proliferation. RAP1A is substrate of geranylgeranyl  transferase 1 enzyme (GGTase 1). 
We also found that inhibition of Rap 1A prenylation in Leishmania infected macrophages by 
monastrol was associated with a decrease in viable cell number, as a result of decreased cell 
proliferation, rather than increased cell death. Prenylation inhibitors have gained increasing 
attention as potential therapeutics for cancer. Initial work focused on inhibitors of farnesylation, 
but more recently geranylgeranyl  transferase inhibitors (GGTIs) have begun to be evaluated for 
their potential antitumor activity in vitro and in vivo. Further, we add that our antileishmanial 
lead molecule, monastrol, effectively inhibits GGTase activity in intracellular Leishmania.  
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Abstract:  

The surface of the Leishmania parasite presents attractive targets for generating the future anti-
leishmanial drugs. Particularly the lipophosphoglycan (LPG) covering the parasite surface and 
its components like galactofuranose (Galf) and Galf containing glycans are known to play a vital 
role for its survival and virulence. We report new chemically synthesized octyl-β-D-
galactofuranose (Galf)-derivatives evaluated for their anti-leishmanial activity and their possible 
mechanism of action on L. donovani promastigotes. The effects of four Galf-derivatives, i.e. n-
octyl-ß-D-galactofuranoside (1), 6-amino-galactofuranoside (2), 6-N-acetamido-ß-D-
galactofuranoside (3), and 6-azido-galactofuranoside (4) were evaluated on L. donovani 
promastigotes in vitro. Their interaction with parasite membrane was explored by using electron 
paramagnetic resonance spectroscopy (EPR) and saturation transfer difference nuclear magnetic 
resonance (STD-NMR), and ultrastructural alterations were investigated by transmission 
electron microscopy (TEM). Our results showed variable anti-leishmanial effects, with 
1>2>3>4. Compound 1 showed the most promising effects by inhibiting promastigote growth 
by 75-100% for concentrations ranging from 50-250 µg/mL, and treated promastigotes showed 
a significant dose-dependent reduction of macrophage infection. None of these derivatives were 
toxic towards human macrophages. EPR showed that compound 1 significantly reduced 
membrane fluidity after 48h incubation, compared to control promastigotes and to compound 3. 
The furanose ring was shown to support this effect since the isomer galactopyranose had no 
effect on parasite membrane fluidity or growth. STD-NMR showed a direct interaction of all 
compounds (1>2>3>4) with the promastigote membrane, as well as with octyl-galactopyranose 
and octanol, providing evidence that the n-octyl chain was primarily involved in the anchoring 
with the parasite membrane, followed by the putative crucial role of furanose ring in the anti-
leishmanial activity. A morphologic analysis of compound 1-treated promastigotes by TEM 
revealed profound alterations of parasite membrane and organelles, but not with compound 3. 
Our results point to a strong anti-leishmanial activity of the n-octyl-galactofuranoside on L. 
donovani promastigotes, associated with strong surface interaction and membrane damage. 
Further experimentation shall be done to explore their activity on amastigote form and evaluate 
their in-vivo therapeutic potential. 
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Abstract:  

Authors regularly refer to certain phlebotomine sandflies as vectors of one or more Leishmania 
species, and they often support their claims by quoting reviews. However, many reviews do not 
explicitly define the criteria for vector incrimination or for distinguishing between different 
vectorial roles. A sandfly species can be a good experimental vector of a Leishmania species, 
but it may never play a significant role in maintaining either the transmission cycle or an 
important burden of human disease. New criteria for incriminating a sandfly as a vector of a 
Leishmania species have been proposed recently (Ready, P.D. 2013. Biology of phlebotomine 
sand flies as vectors of disease agents. Annual Review of Entomology 58: 227-250*). The 
current presentation will illustrate the new approach by re-assessing the vectorial role and 
epidemiological importance of Lutzomyia (Psychodopygus) wellcomei as a vector of Leishmania 
braziliensis in Brazil. Hopefully, each leishmaniasis team will undertake similar re-assessments 
of the vectors they have studied, in order to help public health organizations prioritise vector 
control in important foci of human leishmaniasis. (*Freely available at 
http://arjournals.annualreviews.org/eprint/I7PJ7sQTVVjqVwzHMyK9/full/10.1146/annurev-
ento-120811-153557) 
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Abstract:  

Leishmaniasis continues to be considered one of the most neglected tropical diseases in the 
world. No vaccines are currently available, and the best methods for control involve the use of 
chemical pesticides that not only carry environmental toxicity risk but also promote resistance in 
vector populations. Paratransgenesis, often referred to as a “Trojan Horse” approach, is an 
alternate approach to reduce vector competence by genetic manipulating symbionts commonly 
found in disease vectors. These symbionts are then reintroduced to the vector for colonization of 
the midgut and production of effector molecules that negatively interfere with pathogen 
development. A paratransgenesis platform has been tentatively developed for sand fly control 
and possible reduction or elimination of Leishmania transmission in endemic areas. In this 
study, we have engineered two bacterial species, Pantoea agglomerans and Bacillus subtilis, to 
constitutively secrete an inactive antimicrobial peptide molecule. This molecule, pro-melittin, 
was designed to be selective activated upon ingestion of a blood meal by the female sand fly. 
These bacteria were fed to 2nd instar larvae of Phlebotomus papatasi utilizing a novel 
bioencapsulation method and the emerging adults were monitored for colonization of their 



 

midgut. Paratransgenic sand flies were allowed to feed while gut colonization was continuously 
monitored. Flies that remained colonized were mated to assess fitness (e.g., survival and 
fecundity of females) and the possibility of vertical transmission. We are also assessing direct 
effect(s) of feeding melittin to adult sand flies. Mellitin is taken up with sugar meals and slowly 
delivered to the midgut from the crop. Interestingly, flies that fed on mellitin-laced 20% sucrose 
displayed enlarged crops comparative to those fed on 20% sucrose, suggesting that mellitin may 
be an attractant to sand flies. Also, discharge of the crop contents into the midgut appears to be 
slowed down by the presence of mellitin with the sugar and this effect also is dose dependent. 
Our study suggest that bioencapsulation can be effectively used to deliver modified bacteria to 
sand flies, and explores the effects of mellitin on sand fly physiology. These results as well as 
other aspects of paratransgenesis to control leishmaniasis will be discussed. 
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Abstract:  

The protozoan parasite, Leishmania, faces numerous challenges within their sand fly vector to 
achieve transmission. Not least, they must resist being defecated from the sand fly midgut and 
anchor themselves in the anterior midgut and foregut. We have previously reported that when 
infectious sand flies bite they deliver a highly enriched population of infective, metacyclic 
promastigotes. Metacyclogenesis is accompanied by the accumulation of a viscous glycan gel 
secreted by the parasites. The promastigote secretory gel (PSG) blocks the sand fly gut and 
embeds the parasites in the gut lumen. PSG is formed of a dense 3D matrix of filamentous 
proteophosphoglycan which impairs the bloodfeeding behaviour of the sand fly and promotes 
transmission by regurgitation. 

Here we extend the ‘blocked fly hypothesis’ of Leishmania transmission by showing that the 
non-infective promastigote forms of Leishmania mexicana bind to PSG in vitro and are 
immobilised within the gel-like plug. In contrast, the infective metacyclic forms cannot bind to 
PSG and is freely motile with it. This feature of PSG allows metacyclics to accumulate in high 
proportions in the anterior midgut, foregut and proboscis of the sand fly and ‘sieves’ non-
infective forms from the infectious bite. 

Our results identify a new example of stage-specific binding during the life cycle of Leishmania 
which directly influences the vectorial capacity of the infected sand fly. 
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Abstract:  

Phlebotomine sand flies are responsible for the transmission of medically important parasites, 
bacteria and viruses leading to a variety of diseases such as cutaneous and visceral 
leishmaniasis, bartonellosis and sand fly fever. The development of simple lateral flow test 
strips to detect and differentiate the causative agents of these diseases directly in the sand fly 
would be of great utility to epidemiologists. Such tests would facilitate the establishment of 
prevention and control measures against the sand flies and  provide insights into the subsequent 
differential diagnosis and treatment of these diseases. In the present studies we examined the 
development of a prototype antigen detection assay for Leishmania spp in sand flies based on 
detection of Thiol specific anti-oxidant protein (TSA, peroxidoxin) and for sand fly fever 
viruses based on monoclonal and polyclonal antibodies developed to the nucleoproteins of 
Naples virus including Toscana virus (SFNV/TOSV) and also sand fly fever Sicilian virus 
(SFSV). Data is provided to demonstrate the reactivity of the TSA assay with promastigotes 
from various Leishmania spp and its use in testing for the presence of leishmania in Lutzomyia 
longipalpis sand flies (Jacobina strain, Brazil) infected with varying amounts of L. mexicana. In 
these studies sensitivity of the  rapid test was evaluated using QPCR. 

Sand fly fever is actually caused by a group of sandfly-borne phleboviruses (Toscana/Naples 
serocomplex or Sicilian serocomplex viruses). Recent studies indicate that the geographic range 
of TOSV is much larger than initially believed since it is not restricted to south western 
European countries, but is present and causes diseases in North Africa (Tunisia and Morocco). 
The Naples and Sicilian viruses are more prevalent and often found together in the Middle East 
through to Pakistan and beyond. The sand fly fever virus assays were tested with SFNV and 
SFSV and with the newly discovered Punique (PUNV) and Massilia (MASV) viruses grown in 
Vero cells and tested at 10-106 TCID50/ml to determine limit of detection and if PUNV or 
MASV were SFSV or SFNV/TOSV like. Both were shown to react with the SFNV/TOSV 
serocomplex and the limit of detection for all viruses was 103 TCID50/ml. In conclusion these 
tests are of great interest for field studies in countries endemic for leishmaniasis and for sandfly-
borne phleboviruses. Both rapid assays described have potential applications in the 
epidemiological studies of the transmission of Leishmania and sandfly borne phleboviruses. 

These studies were supported by contract W81XWH-08-C-0022 from the Department of 
Defense. Opinions, interpretations, conclusions and recommendations are those of the author 
and are not necessarily endorsed by the sponsor. 
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Abstract:  

Cutaneous leishmaniasis (CL) has been epidemic during the years 1988,1997 and 2008 in the 
city of Bushehr. The objective of this study was to determine some ecological aspects of sand 
flies in the area during 2010-2011. Sand flies were collected monthly from indoors and outdoors 
by sticky paper traps at the selected districts in the city and were subjected to molecular methods 
for detection of Leishmania parasite. A total of 1234 sand flies representing 6 species were 
collected. Sand flies started to appear in the middle of April and extended to late of January with 
one peak in July. Sergentomyia tiberiadis was the most abundant sand fly. The study revealed 
that S.tiberiadis and Sergentomyia baghdadis were active indoors which 89% and 81.8% of 
them were found blood fed respectively. Moreover, P.papatasi, S.tiberiadis and S.baghdadis 
were active indoors and outdoors in the most months of the year. Nested-PCR of P.papatasi 
females was positive against L.major and L.turanica. Mixed infections with L.gerbilli and 
L.turanica and also with L.major and L.turanica were observed in this sand fly species. In case 
of P.sergenti it was found infected with L.turanica which is the first report of isolation of the 
parasite from this vector species in the world. The density of P.papatasi was high in Tangak 
district in the city and could be a vector of humans and gerbils. 
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Abstract:  

Phlebotomine sandflies (Diptera: Psychodidae) of the genus Lutzomyia serve as vectors of 
Leishmania parasites in the New World. As in other vector-borne diseases, the leishmaniasis 
transmission is affected by climatic variation, land use and deforestation. This study shows the 
distribution of the main vector species of Leishmania in the province of Antioquia, Norwest of 
Colombia and demonstrates its correlation with the endemic areas for cutaneous leishmaniasis in 
this region. 

The main objective was to map the distribution of medically important species of Lutzomyia in 
the province of Antioquia integrating entomological and landscape data to epidemiological 
records. 

Geographical and remote sensing data were used to generate maps of vector species correlating 
environmental factors as rainfall, temperature and altitude with the spatial and temporal 
distribution of vectors and leishmaniasis cases in Antioquia using the ESRI ArcGIS ® software. 

We recorded 17 species of sandflies involved in transmission of Leishmania in this region; from 
them, 15 species were associated with agricultural ecosystems or crop areas. Lutzomyia gomezi 
was the most predominant species in the municipalities and it was associated with the highest 
number of L. braziliensis and L. panamensis cutaneous leishmaniasis cases. Additionally, this 
sandfly species was found between 100 and 1300 masl in places with high precipitation (4600 
mm per year) and temperatures between 16°C and 28°C. 

The number of records of Lu. gomezi, Lu. hartmanni and Lu. panamensis in several ecosystems 
are taken as evidence of highly adapted species to different habitat types. 



 

In conclusion, spatio-temporal maps of Leishmania vectors are a useful tool in epidemiological 
surveillance and a clear resource for educational and prevention activities included in regular 
public health plans. 
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Abstract:  

Uncertainties in how to reduce transmission by reservoirs of zoonotic visceral leishmanisis 
motivated longitudinal studies on host tissue parasite loads in relation to infectivity to sandflies 
(xenodiagnoses) over 24 months. Parasite burdens in both ear biopsies and bone marrows 
significantly varied between individual dogs and with time from infection. Burdens were higher 
in highly infectious compared to mildly infectious and non-infectious dogs, and also in “ever-
infectious” vs “never-infectious” classified dogs. Parasite loads were correlated with the 
probability of being infectious at point xenodiagnosis, and with infection outcomes (clinical 
severity, anti-Leishmania IgG titres). Ear parasite burdens (accessible to biting sandflies) were 
the best predictor of xenopositivity. Parasite loads in similar samples from the infected 
sympatric fox population were comparable to those of asymtomatic and uninfectious dogs, and 
significantly lower than those of infectious dogs: burdens rose rapidly in the first 6 months of 
life, but then declined over a few years. This provides a plausible explanation for the non-
significant role of foxes as reservoirs despite their high infection rates. 

Real-time quantitative PCR and ELISA cut-off thresholds calculated from these prospective 
xenodiagnosis data resulted in higher specificities to identify highly infectious dogs (responsible 
for >80% of transmission), and enabled detection of this fraction of the population in one third 
of the time post infection on average compared to that to identify low infectious and non-
infectious dogs. These data demonstrate empirically that novel diagnostic approaches for 
targeted control could reduce transmission whilst increasing canine welfare. 
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Abstract:  

Can qPCR predict infectivity of Leishmania infantum to sand flies? 

Teresinha de Jesus Cardoso Farias Pereira1,5 , Maria Regiane Araújo Soares1,5, Danielle Alves 
Zacarias1,5, Karina Oliveira Drumond4,5, Joilson Ferreira Batista3,5, James Carlos Farias5, 
Ingridi Souza Sene1,5, Ivete Lopes de Mendonça3,5, Dorcas Lamounier Costa1,2,5, Carlos 
Henrique Nery Costa1,2,5 1. Leishmaniasis Laboratory, Institute of Tropical Diseases Natan 
Portella 2. Department of Tropical Medicine, Federal University of Piauí 3. Animal Health 
Laboratory, Federal University of Piauí 4. Laboratory of Animal Pathology, Federal University 
of Piauí 5. Veterinary Hospital, Federal University of Piauí 6. Federal University of Piauí. 

Background: Lutzomyia longipalpis is the main vector of Leishmania infantum in the New 
World. Dogs appears as the main reservoir and are critical to the transmission in urban 
environment. We evaluated if quantitative PCR (qPCR) is a predictor of infectivity of humans 
and dogs with visceral leishmaniasis (VL). Methods: Nineteen patients with VL and 11 
symptomatic dogs infected with L. infantum were enrolled. They were submitted to the bite of 
laboratory reared Lu. longipalpis, and peripheral blood was drawn for qPCR. The results of 
qPCR were compared to the proportion of infected sand flies when examined by microscopy. 
Results: A strong positive correlation between the proportions of infected Lu. longipalpis and 
parasitemia of dogs as measured by qPCR (correlation coefficient = 0.8, p-value = 0.002) was 
found. However, there was no correlation among humans. Conclusions: The good correlation of 
xenodiagnosis with qPCR in dogs shows that parasitemia is the main source of infection to Lu. 
longipalpis and that qPCR has the potential to be used for the identification on infective animals 
in a community. However, for unknown reasons, qPCR does not predict infectivity in humans. 
Large sample sizes and detection of infected sand flies by PCR may confirm these findings. 
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Abstract:  

Visceral leishmaniasis (VL) occurs globally, 56 countries reported cases according to the latest 
epidemiological update from the World Health Organization with approximately 200.000 – 
400.000 cases of visceral leishmaniasis per year, and 40.000 deaths (mostly due to VL). Those 
estimations are based on the existing data and underreporting is likely to be from 1.2 up to 47 
fold in some foci. More than 90% of global VL cases occur in six countries: India, Bangladesh, 
Sudan, South Sudan, Ethiopia and Brazil. 

Visceral leishmaniasis, also known as kala azar, usually is caused by the species L. donovani 
and L. infantum (L. chagasi) and affects internal organs (particularly, spleen, liver, and bone 
marrow). Is a killer disease mainly among poor populations and severe immunocompromised. 
Among parasitic diseases, mortality caused by leishmaniasis is surpassed only by malaria. VL is 
characterized by high fever, substantial weight loss, swelling of the spleen and liver, and 
anaemia. If left untreated, the disease can have a fatality rate as high as 100% within two years; 
patients die directly from the disease or indirectly from complications. 



 

Malnutrition is a symptom of VL infection and a major risk factor for poorer clinical and 
treatment outcomes. Poor nutritional status fosters progress from infection to disease and when 
VL is established, synergism between the two illnesses is presented, susceptibility to other 
infectious diseases increases and risk of death is higher. 

Some of the main determinants for death among VL patients are early and elder ages, advanced 
disease associated with anemia, bleeding, jaundice, severe malnutrition, and coinfection, mainly 
HIV and tuberculosis and other opportunistic infections. 

Drugs for visceral leishmaniasis are limited, not always available in countries, or not the best 
option available, and not free of toxicity. Severe adverse events can be worse in patients with 
risk factors for death and in resource limited settings can lead to an avoidable death in young 
patients. 
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Abstract:  

The TriTrypDB.org resource is a component of the Eukaryotic Pathogen Database Resource 
(http:/eupathdb.org). It integrates genomic sequence and annotation with functional genomics 
data for Kinetoplastida. The extensive repertoire of searches and user-friendly search strategy 
system developed by EuPathDB brings the power of complex bioinformatics searches to novice 
users. Data are updated and expanded bimonthly with diverse data types including, genomic 
sequences and annotations, transcript level data (including RNA-seq), protein expression data, 
epigenomic data, population-level and patient isolate genotypes, as well as data from several 
genomic analyses concerning gene or protein product features, synteny, subcellular locations, 
motifs (InterPro and user defined), function (Enzyme commission annotation and GO terms) and 
orthology. Version 4.2 of the database contains data for: Crithidia fasciculata, Endotypanum 
onterogeli, Leishmania braziliensis, L. infantum, L. major, L. Mexicana, L. panamensis, L. 
tarentolae, Trypanosoma brucei, T. congolense, T. cruzi and T. vivax including multiple strains 
for many species. Searches in TriTrypDB return results (genes, ESTs, ORFs, genomic 
sequences, genomic segments, or isolates) that meet the user-chosen parameters. Multi-step 
search strategies are built one step at a time and successive searches are combined using plus, 
minus, intersect, union or genomic colocation. Steps in a strategy may be revised, expanded or 
deleted and strategies may be saved and shared with others. EuPathDB’s user-friendly approach, 
continuous data and feature updates and community involvement make it powerful tool for 
revealing meaningful biological relationships support hypothesis-driven research. 

Funding for TriTrypDB is from the Bill and Melinda Gates Foundation and the Wellcome Trust 
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Abstract:  

During the 1990s development began on three “new” drugs for the treatment of leishmaniasis: 
liposomal amphotericin, miltefosine and paromomycin. AmBisome® was licensed in Europe in 
1994 and in USA in 1997; in 2007 WHO negotiated a 90% price reduction for AmBisome® for 
the treatment of VL in endemic countries. Miltefosine was manufactured and licensed in India in 
2002, and soon after in Nepal and Bangladesh; in 2005 WHO negotiated a price that represented 
cost of production and development. In 2007 paromomycin was manufactured and licensed in 
India and made available at cost price. 

Two questions need to be asked about these agreements. 

1. Are these three drugs genuinely available at WHO negotiated prices in leishmaniasis endemic 
countries? 

2. And if they are not, who should be taking action to make them available? 
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Abstract:  

In a world-wide survey performed in 2008-2010 in all countries endemic for leishmaniasis, a 
multitude of treatment access problems were investigated. A detailed analysis of the outcomes is 
the content of this presentation. 

Multiple challenges for treatment access are posed by a lack of access to leishmaniasis treatment 
services. Medicine related factors, such as limited production, high prices, absence of pooled 
forecasting and procurement, and a less-than-thorough quality supervision have caused regular 
supply ruptures in the past with serious consequences for programs. Other factors that impede 
treatment access include lack of National Leishmaniasis Control Programs in the majority of the 
countries, or inadequate funding to roll them out. Diagnosis and treatment is not always 
available at primary health care level, and many leishmaniasis-endemic areas are very remote, 
with no health facilities and poor means of transport. Especially in coetaneous forms, patients 
will often use traditional medicines based on plants and caustics that are perceived as a better 
option than treatment offered in health care facilities. 



 

Patients are generally extremely poor and suffer economical catastrophe when they spend time 
away from home in order to receive treatment, or cannot afford treatment at all. There is also a 
lack of awareness among patients of the serious nature of the disease, causing them to seek 
substandard private care. Where treatment is decentralized, inadequate trained human resources 
and discontinuous drug supply pose problems, and in some cases, ineffective means of diagnosis 
and drugs are offered, not in line with WHO’s recommendations. 

These problems can be overcome with increased commitment of the governments of endemic 
countries, development partners, and international donors, and continued cooperation with 
pharmaceutical manufacturers to make existing treatments accessible and develop new 
treatments that are safe and affordable. Recently, a significant difference in treatment access has 
been observed in South Sudan, delivering a proper response to the recent outbreak that affected 
more than 25,000 patients, in which the reported case fatality rate was <5%, much lower than 
compared to the outbreak in the nineties (35%). 
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Abstract:  

Although all visceral leishmaniasis (VL) drugs are included in the WHO Essential Medicines 
List, in practice they are not readily accessible in all the countries where they are needed. 
Availability, accessibility and affordability depend on a series of factors, including global 
demand and supply. The worldwide supply of every VL drug relies on one, or at most two 
sources, which makes the VL drug market highly vulnerable to disruption. In addition, the 
monopolistic situation and the relatively small volumes of orders and the absence of pooled 
procurement often lead to high prices. Compounding these problems, there are no mechanisms 
that incentivize manufacturers to produce quality-assured generics or to expand the pool of 
suppliers to at least secure two sources per product. 

Global access to liposomal amphotericin B (LAMB) depends heavily upon the policies 
determined by Gilead, the company which produces the innovator drug (AmBisome®). There is 
only a single manufacturing site for AmBisome®, a situation which poses both challenges (in 
ensuring sufficient output capacity) and risks (in case this site had to stop production). Gilead 
has been involved in efforts to expand access to AmBisome® for VL patients, including a 
preferential pricing policy (USD 18/vial), a donation of 50,000 treatments over five years, and 
development of a cheaper, non-lyophilized formulation of LAMB. However all these initiatives 
have drawbacks and limitations. 

A survey carried out by MSF in 2012 found a significant number of generic LAMB 
formulations already marketed in low and middle-income countries or under development. 
Although driven by the potentially lucrative market for indications other than VL, several 
generic producers claimed they would be interested in targeting the VL market if a higher 
volume of orders could be secured. However, the absence of WHO standards and of clear 
regulatory guidance on how to evaluate generic formulations of LAMB are obstacles to 



 

overcome so that quality-assured alternatives to the single source of Ambisome® are available 
and widely accessible. 

 
 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[1427]  
O 204 - HOST-FREE AXENIC AMASTIGOTES: DO THEY RELIABLY SIMULATE LIFE 
INSIDE PHAGOLYSOSOME? 
ZILBERSTEIN, D. 
TECHNION-ISRAEL INSTITUTE OF TECHNOLOGY, HAIFA, ISRAEL. 
Keyword:phagolysosome; promastigotes; leishmaniasis 
 

Abstract:  

The major driving force to develop vector or host -free culture for promastigotes and 
amastigotes was the need to study molecular mechanisms in Leishmania without host 
molecules’ intervention. Axenic liquid cultures started to develop in the 1960s based on the 
concept that providing synthetic environment and nutrients that resemble the host/vector should 
allow growth in an axenic culture. Axenic promastigotes were first to develop. They resemble 
the morphology of insect-derived promastigotes and, depending on the number of passages, are 
infective. These cultures have been used widely enabling many discoveries that have advanced 
our knowledge of Leishmania biology and, in some cases, even biology in general. Studies of 
axenic promastigote have become such a focus for the field of molecular parasitology that we 
believe they are as good as insect-derived promastigotes. 

It became clear in the late 1980s that the development of axenic amastigotes is necessary to 
enable molecular insight into dynamics of parasite life inside the macrophage. Host-free 
differentiation was achieved by shifting cultured promastigotes to lysosome like environment 
(370C and pH 5.5 for visceral and 330C and pH 5.5 for cutaneous species). Studies from several 
laboratories showed that they resemble the shape of amastigotes, express stage-specific 
molecules, lack the flagella and can recycle to promastigotes. To date, over 200 papers that use 
axenic amastigotes have been published. Nevertheless, the validity of axenic amastigotes is in 
dispute. Comparative transcriptomics analyses showed inconsistency in gene expression 
between axenic and animal derived amastigotes. These studies led several laboratories to 
suggest that axenic amastigotes are nothing but stressed cells. Proteomic studies were in better 
agreement and showed a higher level of correlation in protein expression. A major reason for 
this disagreement is lack of clear methods and quality control assays for axenic amastigotes. 
WL5 will provide an excellent opportunity to discuss axenic amastigotes and forge an 
agreement on how to make sure they are useful for the community. 
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Abstract:  

We previously gained insight into L. donovani survival factors by cell biological and proteomic 
comparison of axenic and hamster-derived amastigotes of the Sudanese strain LD1S2D, which 
revealed important differences with respect to morphology, infectivity, and protein abundance. 
Here we applied a deep sequencing approach to analyse the genomic basis of these strain-
specific phenotypic differences. Genomic reads were generated using HiSeq2000 technology 
(Illumina) and mapped to the released L. donovani BPK282A1 reference genome using LAST 
and GEM software packages. Several important differences in genomic organization were 
revealed: First, in contrast to bona fide hamster-derived amastigotes, axenic amastigotes were 
prone to chromosomal amplifications and specific aneuploidies were identified for 
chromosomes 1, 5, 23, and 26, while chromosome 31 was tetraploid in both strains. Second, we 
identified two deleted regions affecting several genes that exclusively occurred in axenically 
grown parasites and likely were selected during in vitro growth. For example, a large deletion of 
ca. 18kB was discovered on chromosome 10 affecting three ORFs encoding for folate/biopterin 
(FT/BT) transporters. As expected from previously published reports, deletion of the FT/BT 
transporters resulted in a significant increase in resistance to the drug methotrexate (MTX), a 
phenotype that was acquired surprisingly fast by promastigotes differentiated from bona fide 
hamster-isolated amastigotes over only 10 in vitro passages. Furthermore, with increasing 
passage number these promastigotes progressively lost their capacity to establish macrophage 
and hamster infection while simultaneously growing faster in vitro and attaining higher culture 
densities. Irreversible loss of virulence and gain of MTX resistance during short term in vitro 
culture provides evidence for a positive selection of gene deletions as a prerequisite for robust in 
vitro growth. In conclusion, our study for the first time reveals profound genomic and 
phenotypic changes that occur during adaptation of host-derived parasites to growth in complete 
culture medium thus highlighting important limitations of current axenic culture systems that 
need to be considered when extrapolating in vitro results to in vivo condition. 
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Abstract:  

Little is known about the contribution of CD8 cells in control of human VL and it is unclear if 
these cells serve a protective, pathological and/or suppressive role. CD8 cells are considered to 
play an important role in experimental visceral leishmaniasis contributing to resistance and 
parasite control through their ability to produce cytokines and act as cytotoxic T lymphocytes 
CTL. To better understand the role of CD8 T cells in human VL and if CD8 T cell in human VL 
have features of cytotoxic T lymphocytes (CTL) or are more prone to anergy/ tolerance we 
assessed CD8 cells derived from blood and spleen of VL patients and controls. Gene (mRNA) 
and surface expression suggest that blood derived CD8 cells, express elevated levels of perforin, 
granzyme A, PD-1 and CTLA-4have feature of both CTL and anergic /exhausted cells, whereas 
splenic CD8 cell only had an anergic phenotype. In active VL, CD8 cells contribute to the 
background IFN-γ secretion that can be detected in whole blood (WB) and splenic aspirate (SA) 
cultures, but not to the Leishmania induced IFN-γ release that is revealed in WB cultures. 
Blockade of PD1 or CTLA-4 had no effect on IFN-γ production or parasite survival in SA 
cultures. CTL activity, measured as LAMP-1 expression on CD3+CD8+ PBMC, in response to 



 

stimulation with Leishmania antigen was not observed in VL patients or controls, whileLAMP-1 
release in response to SEB appeared normal. VL “NK” cells express more LAMP than EC 
“NK” cells and there is a possibility that these cells are more activated in VL patients compared 
to EC. 

Leishmani aantigen induced IFN-γ production by CD8 T cells can be observed following 
clinical cure in individuals immune to subsequent disease, suggesting that the parasite may 
benefit from the generation of dysfunctional CD8 T cells in active disease. Thus, we conclude 
that CD8 T cells in VL subjects show mixed phenotypic expression, but overall they more 
prominently display features of exhausted /anergic cells. 

  

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[316]  
O 207 - UNDERSTANDING THE WHOLE BLOOD IFN-Γ RELEASE ASSAY (WBA) IN 
THE CONTEXT OF VISCERAL LEISHMANIASIS 
KUMAR, R.1; GAUTAM, S.1; SINGH, O.P.1; SINGH, N.1; NYLEN, S.2; SACKS, D.3; RAI, M.1; 
SUNDAR, S.1 
1.BANARAS HINDU UNIVERSITY, VARANASI, INDIA; 2.KAROLINSKA INSTITUTE, STOCKHOLM, SWEDEN; 3.NATIONAL 
INSTITUTE OF HEALTH, BETHESDA, UNITED STATES. 
Keyword:visceral leishmaniasis; peripheral blood mononuclear cells; whole blood assay 
 

Abstract:  

Visceral Leishmaniasis (VL) is a fatal chronic disease caused by protozoan parasite leishmania 
and characterized by prolonged fever, spleno-hepatomegaly, pancytopenia and leads to death, if 
untreated. A key immunological feature of visceral leishmaniasis (VL) patients is that their 
peripheral blood mononuclear cells (PBMCs) fail to proliferate and produce interferon-gamma 
(IFNγ) and/or IL-10 in response to stimulation with leishmanial antigens. Employing a whole 
blood assay (WBA), we recently reported, the surprising finding that blood cells from VL 
pateints with active disease secrete significant levels of IFNγ in response to soluble Leishmania 
donovani antigen (SLA). In the present study, we addressed the cellular source of antigen driven 
IFNγ and the reason behind successful stimulation of whole blood, while PBMC remain 
unresponsive. By, depleting different cell populations using whole blood magnetic columns and 
magnetic beads, CD4+ cells was found to be main source of IFNγ, though CD15+ (neutrophils) 
were also found be involved in IFNγ production. We further confirmed CD4+ cells as the only T 
cell source of SLA induced IFNγ in the WBA by intracellular staining and flow cytometric 
analysis,. Importantly, we found that complements, antibodies and RBCs presents in whole 
blood do not influence IFNγ production in whole blood cultures.  
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Abstract:  



 

Several data have shown that Leishmania (L.) parasites as well as some bioactive compounds 
they secrete are able to modulate innate immune responses through effects on dendritic cells 
(DCs) and macrophages. We previously demonstrated that Leishmania promastigotes interfere 
with differentiation and cytokine production in human DCs and monocytes. In this study, we 
examined the immunomodulatory effects of 4 Leishmania excreted/secreted (ES) proteins that 
have been identified and characterized in our laboratory: Elongation Factor 1-alpha (EF-1a), 
AAA-ATPase and proteins with unknown functions P15 and P23. We analyzed the capacity of 
each ES protein to modulate IL-12p70, IL-10 and TNFa production in human monocytes and 
DCs from 10 healthy individuals and to interfere with DCs differentiation. DCs were able to 
produce significant levels of IL-12p70 when stimulated by ES proteins (109.85±31.35 pg/ml for 
P23; 69.04±28.18 pg/ml for EF1a; 242.53 ±113.75 pg/ml for P15 and 228.91±94.90 pg/ml for 
AAA-ATPase), unlike monocytes. In presence of IFNg, ES proteins similarly induced a 
significant enhance of IL-12p70 production by DCs as well as monocytes. ES proteins were also 
able to induce significant IL-10 and TNFa production by DCs and monocytes, with higher levels 
observed with P15 (IL-10 levels: 992.17±177.96 pg/ml for DCs and 943.51±135.86 pg/ml for 
monocytes; TNFa levels:1204.83±156.62 pg/ml for DCs and 906.56±153.46 pg/ml for 
monocytes) and AAA-ATPase (IL-10 levels: 1006.01±118.59 pg/ml for DCs and 933.3±123.07 
pg/ml for monocytes; TNFa levels:1166.15±146.05 pg/ml for DCs and 925±125.23 pg/ml for 
monocytes). No significant modulatory effects were observed on cytokine production in ES 
protein-stimulated DCs or monocytes in presence of LPS or LPS/IFNg. Interestingly, the 
presence of ES proteins during DCs differentiation led to a significant decrease in CD1a. P15 
and AAA-ATPase proteins were able to inhibit up to 80% of CD1a expression. P23 also induced 
a significant decrease of HLA-DR expression. These results showed that ES proteins are able to 
induce IL-12p70 production by DCs, suggesting that they could be potential candidate vaccines. 
Furthermore, ES proteins and particularly P15 and AAA-ATPase strongly interfere with DCs 
differentiation suggesting a possible involvement of these proteins in mechanisms established 
by the parasite for its survival. 
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Abstract:  

Until recently, chemotherapy for visceral leishmaniasis (VL; also known as kala-azar) was 
severely limited by factors such as high cost, route of administration or the generation of side 
effects. Though various largely effective chemotherapies have become available, the 
introduction of additional treatments or regimens for VL, which is typically fatal if left 
untreated, could be expedited by the identification of biomarkers that are altered during effective 
treatment. The identification of such markers in the circulation would also simplify efficacy 
trials. In this study we determined immunological signatures in the serum of ethnically and 
geographically distinct VL patients (from Bangladesh and Brazil). Our results indicate that 
multiple inflammatory and regulatory cytokines, as well as several growth factors, are elevated 
in the serum of VL patients from these sites. Examination of samples from Brazilian VL patients 
during and beyond standard treatment with meglumine antimoniate identified multiple 
parameters that revert to levels comparable to those of healthy endemic control individuals. The 
consolidation of these results provides a ‘response to treatment’ signature that could be used 
during efficacy trials to rapidly and simply determine successful interruption of VL. 



 

This work was supported by Grant 49932 from the Bill & Melinda Gates Foundation. 

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[967]  
O 210 - MECHANISMS INVOLVED IN THE GENERATION AND MODULATION TH1 
AND TH17 PROFILES DURING VISCERAL LEISHMANIASIS 
NASCIMENTO, M.S.1; SACRAMENTO, L.1; CARREGARO, V.1; ZAMBONI, D.1; ALMEIDA, R.2; 
SILVA, J.S.1 
1.USP, RIBEIRAO PRETO, SP, BRAZIL; 2.UFS, ARACAJU, SE, BRAZIL. 
Keyword:visceral leishmaniasis; th1; th17 
 

Abstract:  

During visceral leishmaniasis the Th1 profile is classically associated with protection. Recent 
data also demonstrate a positive correlation between Th17-related cytokines and resistance to 
VL. The activation of innate immunity pattern recognition receptors is important for the 
induction of adaptative immune response. The aim of this study was to determine the 
mechanisms involved in the generation and/or modulation of the protective immune response, 
which produces IL-17 and IFN-γ, induced by L. infantum infection. Our data demonstrate that 
ASC, caspase-1, Rip2 and Nod2 deficiency makes the animals more susceptible to infection, but 
the absence of Nod1 does not interfered on burden parasite. Curiously, Rip2-/- mice up modulate 
IL-17 and down regulates IFN-γ, whereas, caspase-1-/- mice down regulates IL-17 and do not 
have any effect on IFN-γ production. In addition, the ASC-/-, caspase-1-/-, Rip2-/-, and Nod2-/- 

macrophages strongly express arginase-1 and YM-1 on M2 polarizing conditions, and, upon 
infection they down regulate TH17-polarizing cytokines (TGF-β, IL-23, IL-1b, IL-6), Th1-
polarizing cytokine (IL-12) and also INOS expression. The absence of Nod1, Nod2, Rip2, Asc 
and Caspase-1 on the macrophage and dendritic cells-derived bone marrow reflects on inhibition 
of the total functional expression of MHC class II, CD40 and CD86. It is clear, therefore, that 
the parasite interferes on the innate immunity, and Nod2, Rip2, Asc and Caspase-1 might have 
influence on the lymphocytes differentiation. 
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Abstract:  

The phenotype of memory CD4+ T cell subsets (central=TCM and effector=TEM) and the role 
of these cells as surrogate markers of protection is studied in the volunteers with history of 
cutaneous leishmaniasis (HCL) and healthy controls. 

In purified total CD4+ T lymphocytes, frequency of memory subsets and phenotypic changes 
after soluble Leishmania antigen (SLA) stimulation were analyzed. Then, sorted 
CD4+CD45RO-CD45RA+ naïve T, CD4+CD45RO+CD45RA-CCR7- TEM, 
CD4+CD45RO+CD45RA-CCR7+ TCM subsets were cultured with SLA and cytokines 
productions were investigated. 



 

In both volunteer groups, the mean frequencies of CD4+CD45RA+CCR7+ naïve T cells and 
CD4+CD45RA-CCR7- TEM cells were higher than the other subsets before culture. In both 
volunteer groups, frequencies of naïve T cells (P=0.01) and CD4+CD45RA-CCR7+ TCM cells 
(P<0.05) were significantly decreased and frequency of TEM cells was significantly (P<0.001) 
increased after stimulation with SLA compared with before culture. Stimulation of the TEM 
cells in HCL volunteers induced a significantly higher IFN-γ production (P=0.04) with higher 
number of intracellular IFN-γ positive cells (P=0.032) than the same cells from healthy controls. 
A significantly higher number of TCM cells produced IL-2 in HCL volunteers compared with 
healthy controls (P<0.05). 

A combination of Leishmania-reactive IFN-γ producing CD4+CD45RO+CD45RA-CCR7- 
TEM and Leishmania-reactive IL-2 producing CD4+CD45RO+CD45RA-CCR7+ TCM are 
identified in individuals with history of CL which might play a role in protective recall immune 
response against Leishmania infection. 
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Abstract:  

The objective of vaccination against canine leishmaniasis is two-fold: a reduction in the risk of 
an individual vaccinated dog suffering from the disease, and a reduction in the risk of 
subsequent transmission of the parasite. The LiESP/QA-21 vaccine (CaniLeish®, Virbac), 
recently licensed in Europe, has been shown to reduce the risk of progression to active infection 
or clinical disease by approximately 4-fold1,2. This reduction in the number of highly infectious 
dogs in the later stages may be useful on an epidemiological scale, but there is an additional 
benefit if dogs which progress to develop the disease despite vaccination are also less infectious 
to sand flies. 

Ten Beagle dogs at different stages of Leishmania infantum infection, among which 6 had 
received a full course of LiESP/QA-21 vaccination, were exposed to the bites of reared 
Phlebotomus perniciosus to assesses their infectiousness potential. This was found to be 
negligible/nil in 2 dogs with subpatent infection (= positive only at bone-marrow nested [BM n-] 
PCR). Among the 8 dogs with active infection (= positive serology, BM n-PCR and lymph node 
culture), 2/5 vaccinated (40.0%) and 2/3 nonvaccinated dogs (66.7%) were infectious to the 
sand flies (p= 0.5). However significantly fewer of the sand flies which fed on the vaccinated 
dogs were infected when compared to those which fed on the control dogs (10/82 versus 30/49, 
p<0.0001). Furthermore, there was a significant difference in the proportion of sand flies with 
>500 parasites in their gut (i.e. a high risk for subsequent transmission): 3.7% for vaccinated 
dogs compared with 28.6% for nonvaccinated dogs (p<0.0001). Although preliminary, these 
encouraging results suggest value in further investigations on L. infantum transmissibility 
parameters in LiESP/QA-21 vaccinated dogs. 
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Abstract:  

Canine leishmaniosis is an infectious disease of dogs caused by the protozoan parasite 
Leishmania infantum, which results in severe morbidity and mortality.  Dogs also act as the 
main reservoir species for the human disease.  It has been established that cell mediated 
immunity is important for parasite clearance and recovery from infection.  The genetic factors 
involved in establishing a protective immune response have been investigated in mice, humans 
and most recently in dogs.  As evidence accumulates in terms of the role of immune response 
genes in determining susceptibility to canine leishmaniosis, it becomes clear that genetic factors 
must be considered when developing treatment or vaccination strategies against this disease. 

The aim of the current study was to  characterise diversity in Major Histocompatabilty Complex 
(MHC) class II genes, otherwise known as Dog Leukocyte Antigen (DLA), in a laboratory 
Beagle breeding population used in commercial vaccine efficacy studies. 

One hundred  Beagles used in vaccination studies and 95 UK pet Beagles were genotyped for 
DLA-DRB1, -DQA1 and -DQB1 by PCR and sequence-based typing using SBT Engine version 
2.17® (GenDx, Utrecht, Netherlands).   Beagles used in vaccine studies demonstrated 
significantly different DLA-DRB1 allele frequencies compared to pet Beagles (χ2=38.53, df=4 
p< 0.0001). The proportion of dogs homozygous  for DLA-DRB1,-DQA1 and-DQB1 was 64 
out of 195 (0.328) with 21 of 100 (0.21) homozygous vaccine trial Beagles and 43 of 95 (0.452) 
homozygous pet Beagles. 

This evidence suggests that although the  Beagle breeding colony used in commercial vaccine 
trials demonstrated a distinct “gene pool”, with regards to the DLA haplotypes and genotypes 
expressed, they were less restricted than the UK pet Beagle population. However, neither 
population were representative of the wider dog population, containing numerous breeds, as 
there is a large degree of diversity in DLA-types comparing different dog breeds.  This poses 
potential problems for the use of  Beagles used in commercial vaccine studies, as their DLA 



 

genotype might influence susceptibility or resistance to infection and response to vaccination, 
which is of particular concern when evaluating the efficacy of novel vaccines for leishmaniosis. 
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Abstract:  

For any new vaccine, it is important to assess whether the proposed booster vaccination interval 
is appropriate. The aim of this study was to assess the ability of the LiESP/QA-21 vaccine to 
reduce the proportion of dogs progressing to active infection (defined as PCR and culture 
positive status) after an intravenous challenge 1 year after the primary vaccine course. 

10 dogs received 3 subcutaneous injections of one vaccine dose at 3-week intervals and 10 other 
dogs were kept as controls. 

During the year following the primary vaccination course, the Canine Macrophage 
Leishmanicidal Assay (CMLA)* was performed on week (W)0, just before vaccination, W9, 
W30 and W58 (1 year after vaccination) to assess the ability of the dogs’ macrophages to reduce 
their intracellular parasite burden in co-culture with autologous lymphocytes. No booster 
vaccination was given. One year after the completion of the primary vaccine course the dogs all 
received 108.5 virulent promastigotes intravenously. They were followed for a further 47 weeks 
with regular clinical examinations. Bone marrow samples were obtained on W0, W15, W23, 
W32, W40 and W47 post challenge for culture (except W0 and W15) and PCR analysis. 

During the first year after the primary vaccination course, all vaccinated dogs responded with a 
positive CMLA result which was sustained for the full year. No control dogs reached the 
threshold in this test. 

During the challenge phase, the positive CMLA result was maintained for all vaccinated dogs, 
and no control dog recorded a result above the threshold. Both groups experienced a slight rise 
in the CMLA index after the challenge. 

Regarding the development of infection after challenge, there was a significant difference 
between groups regarding the number of dogs which were PCR positive at week 47 post 
challenge (p=0.0246) and a significantly lower mean parasite load in the bone marrow of 
vaccinated dogs at this point also (p=0.026) 

These results confirm the ability of the immune response induced by LiESP/QA-21 vaccine to 
control L. infantum replication in vitro and in vivo, and also confirm the 1-year booster interval 
selected for the vaccine protocol. 

*For more details on the CMLA assay, see J. Moreno et al. Use of a LiESP/QA-21 Vaccine 
(CaniLeish) Stimulates an Appropriate Th1-Dominated Cell-Mediated Immune Response in 
Dogs. PLoS NTDS 6(6): e1683 
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Abstract:  

Susceptibility and resistance to development of canine leishmaniasis depends on several factors 
like parasite persistence and multiplication, host innate immunity, T-cell mediated immunity, 
lymphocyte subsets, humoral response, cytokine expression, etc. The variable contribution of 
these factors results in the appearance in the canine population naturally infected from endemic 
areas of a variety of clinical forms which ranges from resistant asymptomatic animals to severe 
disease. Therefore, the quantitative evaluations of all these factors may have a predictive value 
for the protection or progress of the infection and can be taken into account as surrogate markers 
of resistance and susceptibility to canine leishmaniasis. These biomarkers have a direct 
application for assessment of immunity against leishmaniasis in vaccine trials, and could be 
used to confirm differences between vaccinated and control animals and also to assess the 
duration of the response induced by the vaccine.   

In this work we have summarized results obtained from the follow up of experimentally and 
naturally Leishmania infantum-infected dogs, some of which were vaccinated with CaniLeish®. 
Several parasitological, immunological and serological analyses were carried out in order to 
understand the basis for progression or resistance to the disease, and to identify the 
immunological mechanisms implicated in disease progression and protection against 
Leishmania infection. Results showed that increased levels of parameters like parasite load and 
Leishmania-specific-IgG serum antibodies, or decreased levels of leukocytes and CD4+ T cells 
are related to clinical disease progression. By contrast, in vitro proliferation of peripheral blood 
lymphocyte after leishmanial antigen stimulation, with increased levels of IFN-gamma and 
TNF-alpha expression, macrophage activation or positive leishmanin skin test are related to 
resistance. In short, this study confirms the usefulness of these surrogate biomarkers of 
immunity to obtain rational evidence concerning the efficacy of vaccine candidates in laboratory 
and field trials. 
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Abstract:  

Globally, visceral leishmaniasis (VL), caused by Leishmania donovani spp. afflicts some 
500,000 persons annually. In Ethiopia VL (3,700-7,400 cases/yr) is an emerging disease 
associated with seasonal migration of agricultural laborers and AIDS. A cohort study in North 
Ethiopia was designed to elucidate the VL infection dynamics in an endemic setting. The broad 
objective was to decipher the transmission dynamics of VL so as to help formulate effective 
control strategies. Sheraro, an endemic locality in north Ethiopia, was selected for in-depth 
prospective epidemiological studies. A base-line survey was carried out in March 2011 
involving 4,883 individuals living in 18 villages. Participating households (n=1,386) were 
numbered and their coordinates were recorded. Demographic and socio-economic data were 
collected. Exposure to Leishmania was assessed by Leishmanin Skin Test (LST). Infection was 
assessed in blood samples by Direct Agglutination Test (DAT) in sera and quantitative RT-PCR 
in dried blood spots. In February 2012, one year later, 2,675 individuals (13 villages, 777 
households) were selected for a second screening. At base-line, the LST rate was 10.1% 
(N=4,554) and was surprisingly low (35%) among 126 previously treated VL cases. Serological 
screening by DAT of 4,788 individuals with no prior history of VL identified 3.9% positives. Of 
4,757 volunteers tested by qRT-PCR, 680 samples (14.3%) were positive for k-DNA. Of the 
PCR positives, 119 (17.5%) harbored over 100 parasites per ml of blood. ITS1-PCR + DNA 
sequencing showed that volunteers were infected with L. donovani. During February 2012, 
2,098, 2,359 and 2,361 individuals were screened by LST, DAT and RT-PCR respectively. The 
numbers positive were 257 (12.2%), 132 (5.6%) and 329 (13.9%) respectively. The incidence of 
new infections measured by LST, DAT and RT-PCR conversions during one year was 6.8%, 
3.1% and 14.6% respectively. From March 2011 to February 2012, 34 VL cases were 
diagnosed, indicating that the annual incidence of VL was at least 7.0 per 1,000. The mean age 
of VL patients was 16.8 (±12.5). Of the 34 cases, 38.2% had been DAT positive, 15.6% had 
been LST+ and 30% were k-DNA RT-PCR positive. Thus incidence of infection (LST 
conversion) was at least 10 fold higher than incidence of VL. Incidence of infection by DAT 
was 1:4 and by RT-PCR 1:20. Xenodiagnostic tests indicated that clinical status and blood 
parasitemia did not correlate with infectiousness to sand flies.  
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Abstract:  

Sri Lanka is the newest reported focus of human cutaneous leishmaniasis (CL) in the Indian 
subcontinent. The epidemic started in Northern Sri Lanka a decade ago almost exclusively 
among soldiers. However, Southern Sri Lanka now contributes to the major proportion of CL 
reported in the country. Study was aimed at identifying clinico-demographic characteristics and 
case distribution of human CL infections reported from Southern province. A total of 1488 CL 
cases (as patients or samples) were referred from South for disease confirmation since year 
2001. A subset of 1200 cases was recruited to the study after informed consent. Laboratory 
diagnosis was established by light microscopy (LM) /culture/ PCR in 67% (n=804/1200) 
patients with 1108 lesions. Majority of confirmed cases were civilians (n=778, 96.8%) who 
contracted CL while based in the same province (n= 797, 99.1%) and belonged to only 2/6 
districts (n=759, 94.4%). Proportion of males was only slightly higher than females (n= 477, 
59.3%, P=>0.05) while 1/3rd belonged to below 20 year age group (n=234, 29.1%). Bi-annual 



 

seasonal variation of case presentation with 2 peaks in April-June and August-October were 
seen. Most had single lesions (n=736, 91.5%). Most lesions presented within 3 months of onset 
(n=495, 44.7%), however, majority were ulcers (n=603, 54.4%). They were less than 1cm in 
diameter (n= 415, 37.5%). Head and face (n=384, 34.7%) and upper limbs (n= 501, 45.3%) 
were mainly affected. There seems to be a second disease focus in Southern Sri Lanka. 
Regionally suitable control measures may be urgently required to minimize further spread. 
Further clinical, epidemiological and genotypic studies are underway to obtain further 
information. 
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Abstract:  

Visceral Leishmaniasis (VL, kala azar), caused by Leishmania donovani is endemic in several 
countries in East Africa, including Ethiopia, Kenya, Sudan and South Sudan. In this region the 
main vector of the parasite causing kala azar is Phlebotomus orientalis, which occurs in vast 
areas in eastern Sudan, South Sudan and Ethiopia. Another vector is P. martini, which is found 
in small foci in Ethiopia, Kenya and South Sudan. Kala azar in East Africa is highly sensitive to 
climatic conditions that may exert their effects on the prevalence and incidence of the disease 
through their influence on vector habitat, reservoir host, duration of the parasite life cycle and 
the nutritional status, immunity and exposure of susceptible human populations. Throughout 
history, the incidence of East African kala azar has been marked by clear inter-annual 
fluctuations; remaining silent for several years and then remerging in severe outbreaks and 
epidemics. This poorly understood cyclical nature of Kala azar outbreaks contributes to the 
complexity of disease diagnosis, treatment and control because of its impact on resource 
allocation and preparedness. Obviously the inter-annual fluctuation in VL incidence is due to 
climate variability and/or fluctuations in herd immunity. In a study of the environmental 
determinants of the distribution of VL in Gedaref State, eastern Sudan we showed that rainfall 
can be a significant predictor of both the existence and the incidence of the disease. However, it 
was not possible to correlate the inter-annual fluctuation of the incidence of the disease with 
variations in local rainfall. In the past two decades, the disease started to emerge in foci that 
were previously known to be free of the infection, probably due to other reasons related to 
climate change. In this presentation, we discuss the relationship of climate variability and 
climate change with incidence of kala azar in Sudan and South Sudan. We will also present 
evidence that links climate change and the conflict in Darfur with recent epidemics of VL in 
eastern Sudan. Furthermore, we will discuss impact of episodes of floods with incidence of VL 
in South Sudan. 
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Abstract:  

Leishmaniases, caused by Leishmania infantum, are endemic zoonosis in the Mediterranean 
basin and Portugal. Dogs are considered the major host for these parasites, and the main 
reservoir for human visceral infection. Parasites are transmitted by phlebotomine sand flies, 
being Phlebotomus perniciosus and P. ariasi the proven vectors in the country. In the last years 
the number of visceral leishmaniasis (VL) cases in children has decreased with an increase of 
infection in adults, commonly associated with HIV/AIDS. More than 95% of strains from 
autochthonous leishmaniasis cases were identified as L. infantum MON-1. However, L. major/L. 
infantum hybrids have already been identified in four immunecompromised patients. 

The aim of this study is to update Leishmania infection in humans, dogs, cats and vectors in 
Portugal. In the last decade, 145 new cases of human VL (20 in immunocompetent adults, 49 in 
children and 76 in immunocompromised patients) were diagnosed in the Leishmaniases 
Laboratory/IHMT. Despite cutaneous leishmaniasis is barely known, in the last ten years 21 
cases were diagnosed. The National Leishmaniasis Observatory (www.onleish.org) was created 
in 2008 in order to implement an epidemiological surveillance on canine leishmaniasis. In 2009 
a global canine survey was conducted and an overall seroprevalence of 6.31% was found in 
mainland. L. infantum infection in cats has also been evaluated and Leishmania DNA was 
detected in 28/138 screened animals. Phlebotomine surveys have been carried out and vector 
species were found infected with L. infantum. In addition, L. major-like DNA was detected in 
one Sergentomyia minuta. 

Data reveal that Portugal continues an endemic country for leishmaniases and the prevalence of 
canine and feline infections is a serious concern for the increase and spreading of leishmaniases. 
Moreover, the number of Leishmania/HIV co-infection cases has not diminished as expected 
after HAART introdution in opposition to what was observed in other European countries. 
Official notification of cutaneous and visceral human clinical cases and on-going surveillance 
with systematic epidemiologic surveys on Leishmania reservoir hosts and vectors is crucial 
since the increased migration and travelling flow elevate the risk of introduction and spread of 
infections by Leishmania species which are only sporadically endemic or non-endemic. The 
development of national and international epidemiological networks would promote 
opportunities to advise health authorities about the most effective measures for prevention and 
control of this parasitosis. 
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Abstract:  

Zoonotic visceral leishmaniosis(ZVL) is an endemic disease caused by Leishmania infantum. It 
only proven vectors are phlebotomine sand flies but others have been suggested such as ixodid 
ticks, fleas and midges. 

Midges of Culicoides genus are important vectors of diseases such as Bluetongue, 
Schmallenberg, African Horse Sickness and Onchocercosis. Detection of Bluetongue antibodies 
in dogs fed exclusively with commercial food seems to indicate that these midges byte the dog, 
however the species implicated are unknown. 

The main goal of this study was to evaluate the presence of Leishmania DNA in several wild-
caught Culicoides species present in leishmaniosis endemic areas in mainland Portugal. 

Two criteria were used for the selection of midges species: 1. Since equine Leishmaniosis has 
been described in Portugal, C.nubeculosus, that typically bites horses, were selected as well as 
C.puncticollis due to their resemblance with C.nubeculosus. 2. Midges frequently found on the 
ZVL highly endemic region between rivers Tua and Douro were selected including C. newsteadi 
and species belonging to Obsoletus group. 

Following the above criteria, midges obtained from 2005-11 were divided into pools according 
to species, location, season and year of capture. A total of 74 C.obsoletus, 8 C.newsteadi, 17 C. 
nubeculosus and 73 C.puncticollis were distributed into 17, 5, 4 and 18 pools respectively. 
Samples homogenization were performed using the Qiagen ® TissueLyser with 2 mm diameter 
beads and DNA extraction was carried out with the commercial kit DNeasy ® Blood & Tissue 
Kit(Qiagen, Germany). Leishmania DNA was detected by qPCR using Taqman® probes. 

Leishmania DNA was detected in 1, 2 and 12 pools of C.puncticollis, C.newsteadi and 
C.obsoletus, respectively. All C.nubeculosus pools were negative. C.obsoletus positive pools 
included insects from all seasons and all parity status (except nulliparous). 

To our best knowledge, this is the first record of detection of natural Leishmania DNA in wild-
caught midges of Culicoides genus in leishmaniosis endemic areas. More studies including 
susceptible hosts in vivo infection through bite of infected Culicoides, especially regarding C. 
obsoletus and C.newsteadi, are needed to define if these species may have vectorial capacity for 
transmitting Leishmania or on other hand are able to eliminate the protozoan as suggested by 
others authors for C.nubeculosus. 
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Abstract:  

Canine leishmaniasis (CanL) is a zoonotic vector-borne disease of major public health and 
veterinary importance caused, in France, by Leishmania infantum. In historical endemic French 
southern regions, dogs are the predominant domestic reservoir and the transmission of visceral 
leishmaniasis (VL) among dogs and from dogs to human occurs through the bite of infected 
Phlebotomus perniciosus and P. ariasi, the main sand flies vectors. 

However, the transmission in the absence of the vector has been occasionally reported in the 
past. More recently, several autochthonous CanL focuses occurred in dog professional breeds in 
northern non-endemic French regions. 

To understand the dynamic of emergence, persistence and spread of these autochthonous canL 
focuses, we carried out a field epidemiological and entomological survey in infected breeds 
from August, 2008 till September, 2011. Simultaneously, one male genitor and two pregnant 
naturally infected bitches, symptomatic and asymptomatic, were transferred from the main dog 
breed focus to CRBM, the Alfort Veterinary School biosafety level 2 (P2) laboratory, for 
clinical, parasitological, serological, and qPCR monitoring. The bitches, and 7 puppies obtained 
by normal delivery and c-section, were followed up for 3 years. Tissue samples from euthanized 
pups were collected for qPCR and Leishmania isolation. 

The field investigations (dogs movement, genealogical tree, vet data, serological and 
entomological results) highlighted that the introduction of an infected genitor coming from a 
breed of endemic zone, caused the initial emergence, insidious persistence and slow 
dissemination of CanL through healthy breeds of non-endemic areas. 

P2 Lab monitoring demonstrated that: i) transplacental transmission rate evaluated by qPCR 
achieved 72 %, ii) 43% of puppies (3/7) developed mild to severe clinical disease between 3 
months and 1 year old. 28% of pups (2/7) are until now asymptomatic, and 28% (2/7) of pups 
are still healthy and PCR negative. Leishmania infantum was isolated from pups and typed as 
MON-1 zymodeme. iii) first and second generation of male genitors, were found PCR positive 
in the semen. 

Without questioning the leading part of the vector in the usual transmission, we suggest here 
that the venereal and transplacental transmissions play a real role in the persistence and spread 
of canine VL in non-endemic and endemic areas as well; especially in professional dog breeds 
where both routes are intensively combined. 
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Abstract:  

Bangladesh is one of the five countries that harbour 80% global VL burden. 

It had 10 thousands reported and same number of unreported annual VL cases with 46 out of 64 
districts and over 100 subdistricts being VL endemic. Along with India and Nepal, Bangladesh 
initiated the VL elimination program in 2008 with a target to achieve elimination by 2015. Early 
diagnosis, complete treatment, integrated vector management, surveillance and operational 
research are major components of VL elimination strategy of Bangladesh. A number of 
innovative approaches have expedited the achievement of elimination target. The VLEP did 
mapping of VL cases and microstratification of endemicity based on cases per 10 ten thousand 
population into low (<1.1) moderate (>1.1-2.4) and hyper- endemic (>2.4) regions. While house 
to house search for active cases along with blanket spray covering all house holds of villages of 
hyper endemic were applied, camp search along with focal spray around sixty house holds of 
index cases were also applied. Combined search for PKDL and leprosy is another cost effective 
multisectoral approach that was employed with good success. Along with two measuresfor 
killing pariasites through detection and treatment of cases and killing vectors with IRS, the third 
approach of putting VL cases under LLIN are being taken to interrupt VL transmission. Through 
these conventional and innovative approaches Bangladesh has been able to expedite its 
achievment of elemination program. Mortality has come down nearer to zero and cases has 
decreasd from about 10 thousands in 2006 to 2 thousands in 2012. The case load of one of the 
hot spot hyperendemic districts that used to harbour >70% of cases  has gone to <50%. The 
number of cases in the highest endemic subdistrict, Fulbaria has decreased by 4/5th from 2011 
to 2012. Introduction of Liposomal Amphotericin B and house to house active seacrh of cases 
with IRS has been proved to be instrumental. The  trend of vector density in the hyper endemic 
subdistricts is showing remarkable down trend. We have started IRS and active case detection  
and planned to introduce single dose Liposomal Amphotericin B in all 100 subdistricts. We are 
strengthening supervision and monitoring of all activities under VLEP.   If the present activities 
can be continued with  its present momentum, Bangladesh may achieve elimination before 2015. 
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Abstract:  

In the Americas, leishmaniasis (L) is caused by 15 different parasite species (genus Leishmania) 
transmitted by the Psycodidae family sandfly, who become infected in reservoirs. Is a  public 
health problem due to extensive distribution, high magnitude and transcendence,it encompasses 
a broad clinical spectrum that can produce severe forms of cutaneous leishmaniasis (CL), 
mucosal (ML) and death in patients with visceral leishmaniasis (VL).From 2001 to 2011 
637,151 cases of CL and ML were reported in this region, averaging 57,900 p.a., of which 3.8% 



 

corresponded to severe forms that can cause disfigurement and disability. Brazil (BRA) reported 
the largest number of cases (42.5%), which together with Colombia, Peru and Nicaragua are 
among 10 countries in the world with about 70% of the cases. Studies estimate underreporting 
of cases for the Americas (87,200-307,800) of this clinical form (Alvar, 2012).In this period 
38,792 VL cases were registered, averaging 3,526p.a. 95% of these occurred in BRA, but 
Paraguay, Argentina and Colombia contributed to the disease’s spread. VL is a challenge, due to 
urbanization and co-infection (CI) VL-HIV, which in 2010 represented 5.6% of VL cases and a 
25% mortality in>13s in BRA (Sousa-Gomes, 2012).Surveillance and control (SC) are directed 
at early diagnosis and treatment (DT) of human cases, entomological and vector control 
activities and education-comucations initiatives. For VL, domestic reservoir SC is also 
recommended.The Pan American Health Organization, PAHO - WHO is supporting countries in 
strengthening national programs, aiming to control the morbidity and mortality of the disease. 
Actions include: missions and technical cooperation; improvement of surveillance with the 
development of an information system to aggregate data; maintaining updated information and 
standardized indicators for the Region.To extend access and improve DT, PAHO’s Strategic 
Fund included specific drugs for treatment. With support from the group of Experts, treatment 
recommendations for the Region have been updated and adapted.The distance learning course 
for DT has been prepared and the first module for CL & ML is available and the VL Module is 
in preparation.Leishmaniasis is a challenge, requiring a search for new knowledge and 
innovative technologies, research investment, support for integrated and intersectoral 
surveillance and control as well as ease of and access to diagnosis and treatment for affected 
people. 
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Abstract:  

OBJECTIVE: We conducted a systematic literature review with indirect comparison of studies 
evaluating therapeutic efficacy and toxicity associated to visceral leishmaniasis (VL) therapy 
among HIV infected individuals. 

MAIN OUTCOME MEASUREMENTS: The outcomes of interest were clinical and 
parasitological cure, mortality and adverse events. 

METHODS: PRISMA guidelines for systematic reviews and Cochrane manual were followed. 
Sources were MEDLINE, LILACS, EMBASE, WEB OF KNOWLEDGE databases and manual 
search of references from evaluated studies. We included all studies reporting outcomes after 
VL treatment, regardless of their design. Study quality was evaluated systematically by using 
the Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-
analyses. Comprehensive Meta-Analysis ® software v.2.2.048 was used do perform one-group 
meta-analysis of study arms with the same drug to estimate global rates of success and adverse 
events with each drug. These estimates were used, when possible, to indirectly compare 
treatment options, adjusted for CD4 count. Direct comparison were pooled when available. 



 

RESULTS: Seventeen studies reporting five treatment regimens and outcome of 920 VL 
episodes occurring in HIV infected individuals were included. The main outstanding difference 
in outcome among the treatment regimens was observed in mortality rate: it was around 3 times 
higher with high-dose antimony (17.5%, CI 95% 11.1-26.6%), indirectly compared to lipid 
formulations of amphotericin B treatment (6.1%, CI 95% 3.9-9.4%). It was observed, also by 
indirect comparison, higher rates of clinical improvement in study arms using amphotericin B 
than in study arms using pentavalent antimonial therapy (Sbv). The parasitological cure, an 
outcome that presented some degree of risk of selection and verification bias, had rates that 
varied widely within the same treatment arm, with high heterogeneity, hampering any formal 
comparison among drugs. One direct comparison of amphotericin and antimoniate was possible 
combining results of two studies and confirming the superiority of amphotericin B. 

CONCLUSIONS: 

Available evidence suggests that amphotericin B is superior to antimony treatment. Death rate 
using antimoniate high dose is unacceptably high. Randomized controlled trials are necessary to 
compare different formulations and doses of amphotericin and miltefosine. 
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Abstract:  

Post-Kala-azar Dermal Leishmaniasis (PKDL) is more common and more severe in HIV 
positive patients and often develops with an atypical evolution and presentation. While the face 
is commonly affected in HIV negative PKDL it may or may not be involved in those who are 
HIV co-infected; atypical large nodular lesions symmetrically on the acra may be seen. The 
differential diagnosis is therefore different from that in HIV negative patients. 

Co-infected patients with PKDL are often relapse visceral leishmaniasis (VL) cases with 
profound immunosuppression . Para- KDL is more common. PKDL in HIV negative patients is 
associated with immune reconstitution as a result of antileishmanial therapy; a similar 
mechanism (as in IRIS) may play a role in HIV co-infected PKDL patients. 

PKDL is usually restricted to L. donovani infection; however in HIV co- infected patients 
PKDL may occur in L. chagasi / L. infantum infection; also in L. major and L. tropica infection 
in HIV co-infected patients diffuse cutaneous lesions have been reported. The diagnosis may be 
made clinically or by slit skin smear; often parasites are abundantly present in the lesions. It is 
likely but not yet proven that these patients may play an important role in transmission. 

The terminology in the literature used to describe the atypical presentation of PKDL or PKDL-
like lesions seen in co-infected HIV patients varies and is not consistent. Clinical descriptions 
include: cutaneous leishmaniasis associated with visceral leishmaniasis, diffuse cutaneous 
leishmaniasis associated with IRIS, atypical disseminated leishmaniasis resembling PKDL, 
disseminated/ visceralized CL, VL and disseminated CL, VL and disseminated cutaneous 
lesions, and VL and para/post KDL. 



 

 

A more consistent terminology is needed and most clinical conditions can be classified as 
disseminated cutaneous lesions (CL) without VL, disseminated CL preceding VL, disseminated 
CL and VL concurrently and disseminated CL following VL. This description should be 
reconciled with currently used terminology such as ‘para kala-azar dermal leishmaniasis’ and 
‘post kala-azar dermal leishmaniasis’. 
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Abstract:  

HIV coinfection is rapidly emerging in VL endemic areas in Africa, with coinfection 
prevalences as high as 20-40% observed in Ethiopian VL patients. Major challenges in the 
management of HIV/VL are the recurrent relapses, and the poor effectiveness of available anti-
leishmanial drugs. Pentavalent antimonials (e.g. sodium stibogluconate - SSG) are the mainstay 
of VL treatment in Africa. However, several studies have provided evidence of the poor 
tolerability and high toxicity-induced mortality caused by SSG in coinfected patients. For this 
reason, Médecins Sans Frontières (MSF) has evaluated alternative treatments for HIV/VL, in an 
effort to find safer and more effective treatment regimens. 

In a randomized clinical trial miltefosine was safer than SSG in HIV/VL patients,with 2% 
mortality vs. 16% with SSG, but lacked efficacy, with initial treatment failure occurring in 18% 
of patients. 

Implementation of treatment with the safe alternative drug liposomal amphotericin B 
(Ambisome®) showed lack of efficacy in HIV/VL patients when given as mono-drug therapy, 
even in high doses, resulting in a rapid development of unresponsiveness: 16% parasitological 
treatment failure in primary HIV/VL, and 56% in relapse patients. 

After establishing evidence for the lack of efficacy of the different mono-therapies a 
compassionate combination treatment was introduced of two drugs that had proven to be safe 
and well-tolerated in HIV co-infected VL patients: Ambisome plus miltefosine. Compared to 
AmBisome mono-therapy the initial experiences with this combination regimen in 91 patients 
are very promising, with higher initial cure rates and lower failure rates (7%), especially in 
relapse patients (10%). Miltefosine seems to enhance the efficacy of AmBisome, and prevents 
the rapid emergence of unresponsiveness in relapse patients. Based on these promising initial 
results a multi-centre randomised clinical trial will be implemented, comparing the combination 
regimen with the WHO recommended AmBisome mono-therapy. 

VL cannot be permanently cured in HIV-infected patients, resulting in repeated relapse and 
rapid development of drug unresponsiveness, even when patients are on antiretroviral treatment. 
Pentamidine secondary prophylaxis for HIV coinfected VL patients with high risk of relapse has 
been routinely used in Europe but not yet in Africa; its efficacy, safety and feasibility in the 
African setting is currently being evaluated in a collaborative multi-centre study. 
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Abstract:  

Co-morbity Visceral Leishmaniasis and HIV-AIDS is reported in 38 countries. In Brazil VL-
HIV co-infection is increasing steadily over the years. VL has spread for all regions, including 
urban area and HIV has spreading for all regions including rural area. Overlap of transmission 
areas of HIV and Leishmania has been observed, increasing the number of Leishmania-HIV co-
infected patients. In São Paulo state VL is present since 1998 with a gradual increase in the 
number of cases and municipalities with autochthonous disease beeing ~10% of VL cases in 
patients with HIV infection. Co-infection VL-HIV is reflected by the presence of atypical 
manifestations, increased relapses and mortality and VL is mostly active when CD4 T cells is 
under 200. In this work we evaluate VL-HIV co-infection in Sao Paulo state, Brazil, regarding 
to epidemiological and clinical data, drugs used for treatment and therapeutic response 
according to HIV/AIDS status. Retrospective cohort study using a routine program data from 
Health Department of Sao Paulo state, analyzing VL and HIV-infected in Sao Paulo state, 
among 1999-2010. Statistical analysis was performed and ethical considerations were approved 
by Health Department of Sao Paulo state.1614 VL cases were recorded, from which 117 
(7.25%) were HIV+. From co-infected ones adults between 31 to 50 years were 70.08% 
(82/117) and males were 72.65% (85/117). Malaise and emaciation were superior in VL-HIV 
co-infected patients (p<0.001) and the triad “fever, hepatomegaly and splenomegaly” were most 
frequent in HIV negative (p=0.002, p=0.213, p=0.005, respectively). Higher lethality (17.94% x 
8.22%) and relapses rates (6.83% x 1.21%) were observed in co-infected patients compared to 
HIV negative (p<0.001). Amphotericin B liposomal (AMBL) and pentavalent antimoniate (PA) 
had better results regarding to cures (63.82% and 69.44%, respectively). Amphotericin B 
deoxicolate (ABD) had worst results regarding to deaths (41.66%). Relapses were bigger in the 
AMBL group (14.89%). Antiretroviral therapy (ART) was present in 19.11%, 17.39% and 50% 
from cures, deaths and relapses, respectively, not having been any drug related to protection. 
Few patients had CD4 T cells count recorded, yet their value was higher in cure cases than 
deaths and relapses (135 x 28 x 37, respectively). Increased lethality and relapses in VL-HIV 
and better response when VL is treated with PA and AMBL have been observed. Worse 
outcome was observed when patients were treated with ABD. 
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Abstract:  

With effective options existing to treat visceral leishmaniasis (VL) in the general population, 
combination therapy has mainly been pursued to decrease toxicity, treatment duration and costs, 
and hopefully increase the therapeutic lifespan of the respective drugs. In contrast, treatment 
outcomes for VL-HIV coinfection with current options are poor, with high rates of treatment 
failure and relapse. Given the associated repeated and prolonged exposure to anti-leishmanial 
drugs, HIV-coinfected individuals are at increased risk of drug resistance. In areas with 
antroponotic transmission, they could also serve as important source and reservoir of resistant 
parasites. Besides to enhance treatment efficacy, combination therapy might be pivotal for HIV-
coinfected individuals to safeguard their future individual treatment and to prevent the rapid 
spread of resistant parasites. A clinical trial comparing high dose AmBisome (40mg/kg) against 
the combination of AmBisome (40mg/kg) with miltefosine (28days, standard dosing) in VL-
HIV coinfected adults is planned to start early 2013 in two centers in Ethiopia. Combining HIV-
1 protease inhibitors (PIs) – as part of the antiretroviral treatment regimen - with standard VL 
treatment has been put forward as an alternative strategy to improve treatment outcomes. 
Although HIV-1 PIs have shown efficacy against Leishmania in experimental set-up, the 
evidence-base supporting its clinical use as a way to improve VL treatment outcomes is 
currently limited and requires further study. Specific R&D efforts to develop molecules with 
dual action (Leishmania/HIV) could be considered as well, but appears challenging. Finally, 
combining VL drugs with immunomodulatory agents would constitute another strategy. Upto 
now, none of the limited number of studies exploring this (eg with IL-2; IFN-γ) have been 
successful, although targeting of immunosuppressive/regulatory factors (eg IL-10; TGF-β) has 
not been evaluated in coinfected patients yet. Given the poor understanding of VL-HIV 
immunopathogenesis, detailed immunological studies – experimental and clinical- will most 
likely be required to achieve clinical success. In conclusion, different strategies of combination 
therapy merit to be evaluated in VL-HIV coinfection. This should be combined with dedicated 
R&D, and research efforts to enhance our basic understanding of VL-HIV coinfection. For all 
strategies, drug interactions with antiretroviral drugs will need to be evaluated as well. 
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Abstract:  

The co-infection (CI) Visceral leishmaniasis (VL) and Human Immunodeficiency Virus (HIV) 
are emerging in several countries. According to the WHO, these diseases are relevant. VL 
occurs in about 70 countries with 59,000 annual cases reported and 10% of the fatality rate. 
There are an estimated 0.2-0.4 million cases/year and Brazil is among the six countries 
representing 90% of cases. It is estimated 33.2 million people are infected with HIV and the 
annual incidence is 2.5 million cases. In South America about 4,000 cases of VL and 95,000 
new infections for HIV are reported annually. 95% of VL occurs in Brazil and the main factors 
for the presence of CI VL/HIV are the internalization of HIV and the urbanization of VL, with 
overlapping areas. The presence of CI VL/HIV has caused changes in the natural history of VL 
favoring clinical manifestations and defining conditions for the diagnosis of SIDA in people 
infected with HIV. Analysis of 176 patients with CI VL/SIDA in Brazil (2001-2005), showed 
that 56% of patients had VL before the diagnosis of SIDA and the median time was 2 months 
between diagnoses (Maia-Elkhoury,2007). A recent study in Brazil (Souza-Gomes, 2012), 



 

showed that between 2001- 2010 there was upward linear trend in the number of CI VL/SIDA 
and VL/HIV cases. In 2010, the proportion of cases CI was 3.8% and 5.6%, respectively. The 
analysis was performed in children aged < 13 in 3 groups: CI VL/SIDA, VL/HIV and without 
CI showed that the mean age was 5.2, 3.9 and 3.7, respectively. In addition, about 3% were 
relapses and the fatality rate was around 11.5% in both groups of CI and 5% in non-CI. VL 
cases in patients ≥ 13 years old revealed that the median age was 35 and 7 age in CI and no CI. 
Recurrence was observed in 6.3% (5.0 to 7.7) of CI and 3.1% (2.9 to 3.2) without the CI. When 
these same groups were analyzed the observed fatality rate was 25% in CI and 8.3% among non-
CI HIV/SIDA. Underreporting of VL and CI VL/HIV cases in the Americas remains a challenge 
for the surveillance system. However, PAHO/WHO has supported member countries in 
strengthening these actions. Efforts have been made to facilitate access to diagnosis and 
treatment as well as to develop tools to increase knowledge and support management actions 
and tracking cases. 
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Abstract:  

HIV/Leishmania co-infection was first described in Spain 1985 and since then, it has been 
reported in 35 countries with a prevalence ranging between 1-30% of cases of leishmaniasis, 
depending on the analysed geographical areas. It is an expanding but significantly 
underestimated problem, as it mostly affects neglected populations. Most of the cases in Europe 
were restricted to HIV positive intravenous drug users who became infected when sharing 
contaminated syringes, mostly manifesting as an activation of Leishmania infection in 
immunosuppressed asymptomatic carriers. After the introduction of antiretroviral therapy 
(ART) at the end of the 1990’s, the number of new co-infected cases declined rapidly in all 
European countries. The prospects for co-infection in developing countries are however grim, as 
access to health care and ART in particular has remained poor in Leishmania endemic areas. 

Although both visceral leishmaniasis (VL) and HIV are highly prevalent in East Africa, VL is 
transmitted in isolated rural areas where the prevalence of HIV is low, while HIV is a typically 
urban disease. However, seasonal workers, truck drivers and migrants have been identified as 
risk groups for spreading both HIV and VL. As a consequence, Ethiopia has now by far the 
highest prevalence of HIV/VL worldwide (15-30% of VL cases), all occurring in a selective 
group of male young workers that migrate every year from the Highlands to the fertile lowlands 
in the Northwest (Humera) for the harvest. This area is highly endemic for VL, and is in close 
proximity to the Eritrean border, with a military presence and a high HIV prevalence. 

In South America, co-infected cases are only reported in Brazil at a rate of 1:10,000, a rate of 
2% of the total of VL patients. 

In the Indian subcontinent, harboring 75% of the total burden of VL in the world, the co-
infection rate has remained lower than 1% of VL cases. Because of the regional Elimination 
Program, and probably also due to the typical epidemic pattern of the Indian subcontinent, a 
drastic reduction of VL cases has taken place recently. However, it is of extreme importance to 
vigorously identify and control HIV-VL co-infection in this area, as these patients are highly 
infective to sandflies, and may fuel a new epidemic as occurs with PKDL patients, even after the 
elimination target has been reached. 
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Abstract:  

A sharp increase in imported leishmaniasis cases in developed countries, either endemic or non-
endemic, was reported in the last decades (Dujardin et al 2008 EID,14:1013). This trend was 
associated to increasing travel and ecotourism in endemic destinations, as well as to military 
operations and immigration. In non-endemic countries, given the lack of familiarity of 
physicians with leishmaniasis and because cutaneous leishmaniasis (CL) frequently self-heals, 
many cases remain unrecognized. On the contrary, in endemic countries they are recognized, 
however parasite identification is necessary to distinguish between autochthonous and imported 
cases, which is not only important for disease management and establishment of adequate 
treatment. Indeed, new Leishmania species/genotypes can be introduced in endemic areas 
without appropriate monitoring and surveillance. These new genotypes may potentially be 
transmitted by local phlebotomine vectors with alarming eco-epidemiological implications. The 
objective of this report is to present surveillance activity on imported leishmaniasis cases 
referred to our Leishmania Identification Reference Centre in the last 25 years. When possible, 
different identification methodologies were routinely employed:  a) two molecular techniques, 
used for both disease diagnosis and Leishmania typing: ribosomal DNA n-PCR and ITS-1 n-
PCR-RFLP analysis, applied on bioptical samples; b) MLEE analysis on Leishmania strains. 
From 1986 to 2012, 81 imported cases were diagnosed: 24 visceral leishmaniasis (VL) (11 HIV-
positive) and 57 CL; 65 (43 CL) were from the Old and 16 (14 CL) from the New World. In the 
years when imported cases were identified, patients ranged from one to a maximum of 13 cases, 
recorded in 2012.  Altogether 8 Leishmania species were identified. High importation rate until 
1995 was associated to the general increase in Mediterranean Leishmania/HIV coinfections in 
that period. Following HAART treatment, VL imported cases became occasional. On the other 
hand, an increase of CL cases was steadily observed from different areas of Old and New 
Worlds. Characteristics of the patients are changing: there are more immigrants classified as 
Visiting  Friends and Relatives, Italian tourists and military staff operating in different endemic 
areas. 

This study was partially supported by EDENext, a collaborative project of the 7th FP (2011-
2014) funded by the European Commission under the DG Health; Contract Number: 261504. 
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Abstract:  

In cutaneous leishmaniasis (CL), the frequency of activated and specific T cells are higher in 
lesions than in blood suggesting that important immunological events occur in site of infection. 
Activated, cytotoxic and regulatory T cells are present in the infiltrate, and may influence the 
disease pathogenesis. Nevertheless, it unknown the T cell differentiation pattern of lymphocytes 
infiltrating CL lesions. Our aim was to investigate whether cell phenotypes related to activation, 
cytotoxicity and T cell differentiation are associated with clinical features of the lesions. Lesion 
mononuclear cells were obtained from 23 CL patients and evaluated by flow cytometry. The 
frequency of T cells present in lesions was 49.5% and this percentage was positively correlated 
with lesion area (r=0.68; p<0.05). Similar levels of TCD4+CD3+ (43.4%) and TCD8+CD3+ 
(39.6%) were observed, but the percentages were quite variable among patients. The same 
phenomenon was verified by immunohistochemistry. In the recent lesions (less than 30 days), 
TCD4+CD25+ cells (68.9%) predominates over TCD4+CD69+ cells (31.2%; p=0.05). In 
contrary, late lesions (more than 60 days) had more TCD4+CD69+ cells (69.1%) than 
TCD4+CD25+ cells (41.5%). Duration of illness was positively correlated with TCD4+CD69+ 
cells (r=0.62; p<0.05). Most of TCD8+ cells express activation and cytotoxic associated 
molecules (CD38+-79.8% or CD244+-82.4%, respectively). A positive correlation was also 
observed between cytotoxic TCD8+CD244+ cells and lesion area (r=0.52; p<0.05). Effector T 
cells (TEM-CD45RO+CCR7-) predominates in CL lesions (TCD4+: 90.2% and 
TCD8+:68.5%). These cells were significantly more observed than central memory (TCM-
CD45RO+CCR7+; p<0.05) and naïve T cells (CD45RO-CCR7+; p<0.05). In different way, in 
blood lymphocytes the memory T cell subtypes (TCM and TEM) and naive T cell were 
observed in similar levels for TCD4+ cell (TCM: 20.1%; TEM: 21.6%; naive: 31.5%). In 
TCD8+ cell, TCM population was reduced (TCM: 5.9%) when compared with TEM cells 
(14.8%; p<0.001) or naïve T cells (17.9%; p<0.001). An enrichment of TEM cells and a 
contraction of naïve T cells was observed in lesions in comparison to blood (p<0.001) in both 
TCD4+ and TCD8+ cells. Our results points that chronicity of lesion is associated shift 
activation phenotype. An enrichment of TEM cells and activated cytotoxic cells can contribute 
to immune-mediated tissue damage. IOC-FIOCRUZ, CNPq, FAPERJ-CAPES. 
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Abstract:  

Dendritic cells (DC) are present in inflammatory infiltrate of cutaneous leishmaniasis (CL). Old 
World Leishmania parasites bind to DC through the DC-SIGN receptor, participating in the 
initial phase of Leishmania infection. Here we investigate whether DC-SIGN receptor is 
expressed in CL lesions caused by L. (Viannia) braziliensis and can be used by Leishmania 
species with epidemiological importance in America. RAJI-transfectant cells expressing DC-
SIGN (DC-SIGNPOS) or RAJI-mock transfected (DC-SIGNNEG) cells and CFSE-labeled L. 
braziliensis (Lb) or L. (L.) amazonensis (La) promastigotes were co-culture in the proportion 5:1 
cell. The binding assay was monitored after 2, 24 or 48 hours by flow cytometry. Both Lb and 
La significantly bound to DC-SIGNPOS cells, while the percentage of interaction to DC-
SIGNNEG was very low (range: 0.8% - 1.2%). After 2 hours, La highly interacted with DC-
SIGNPOS (12.3%±2.1; p<0.001) and persisted bound even after 48 hours (24hs-DC-
SIGNPOS:14.7%±2.0, p<0.001; 48hs-DC-SIGNPOS:11.9±2.0, p<0.001). L. braziliensis 
interaction with DC-SIGN receptor initiates significantly only after 24 hours of co-culture, 
maintaining the same binding levels after 48 hours (2hs-DC-SIGNPOS:4.7%±0.9; 24hs-DC-
SIGNPOS:18.2%±3.7, p<0.001; DC-SIGNPOS:19.3%±1.5, p<0.001). The binding percentage 
between La and the DC-SIGNhi population was significantly more relevant (37.7%±7.5) when 
compared to the DC-SIGNlow (11%±1.9; p<0.001). Nevertheless, Lb promastigotes bound to 
DC-SIGNlow or DC-SIGNhi population with the same affinity (DC-SIGNlow:8.4%±1.1; and 
DC-SIGNhi:12.8%±2.0). To access the presence of the DC-SIGN receptor in infiltrating cells, 
fragment tissues from 6 L. braziliensis CL cases were stained with anti-DC-SIGN antibody and 
analyzed by immunohistochemistry. In CL lesions, DC-SIGN positive cells were present 
(2.7±2.4 cells/mm2) in skin infiltrate. These cells were located in dermis and near to epidermis, 
both spreaded in isolated spots or in groups. Our results suggest that DC-SIGN receptor could 
participate in immunopathogenesis of CL caused by American Leishmania species by 
facilitating the intake of parasites within the DC from leishmaniasis lesions. IOC-FIOCRUZ, 
FAPERJ-CAPES, CNPq. 
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Abstract:  

Human Visceral Leishmanisis (VL) is associated with defective cell mediated immunity and 
immune suppression.Th1/Th2 paradigm can only partially explain the immune suppression. 
Previous reports mainly deals with either patients with active disease or recovered patients. 
Early events subsequent to initial host-parasite interaction thus remain inconclusive. We have 
adopted a method of co-culturing healthy human PBMCs (2.5 ×106 cells/mL) with either 
pentavalent antimony sensitive (SbS-LD) or resistant (SbR-LD) Leishmania donovani isolates 
(2.5 ×105 parasites) for up to 8 days. Drug unresponsiveness is highly linked to increased IL-10 
production. Recent reports suggest that drug resistant parasites may modulate the immune 
system differently.  We observed that following in vitro interaction, IL-10 content in the culture 
supernatant of SbR-LD driven PBMC was significantly higher than SbS-LD driven PBMC at any 
point of time. Rest of the studies focused on day 2 and day 8 and designates them as early and 
late time points respectively. Our next approach was to characterize the various sources of IL-10 



 

involved. During early time point, frequency of CD14+IL-10+ cells increased four and seven 
folds in response to SbS-LD and SbR-LD respectively, compared to the controls. This indicated a 
role of cells of monocyte-macrophage lineage as a source of IL-10 at the early time point. 
Another potential source of IL-10 is the regulatory T-cells (Tregs). It was observed that at both 
early and late time points there was marginal increase in CD4+CD25-CD127- cells in SbS-LD 
and SbR-LD driven PBMC.  But at the late time point there was a significant increase in the IL-
10 producing CD4+CD25+CD127low/- FoxP3+ inducible Tregs (iTregs) in connection to SbR-LD 
infection (10.41% in SbR-LD infection against 6.5% in SbS-LD infection). These iTregs from 
SbR-LD interacting PBMCs were characteristically more pronounced suppressor of T-cell 
response compared to SbS-LD counterpart. More interestingly, iTregs from SbR-LD mediated 
their suppressive ability with a dual dependency on IL-10 and surface bound LAP/TGF-β. But 
SbS-LD iduced iTregs just depend on IL-10 for their supperessive capacity. The LAP/TGF-β is 
expressed preferentially only in SbR-LD initiated iTreg. Overall SbR-LD interaction in contrast 
to SbS-LD interaction may lead to more aggressive pathogenesis due to an early switch of iTreg 
mediated suppression of T-cell immunity and increased IL-10 levels. 
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Abstract:  

The Leishmaniasis constitutes a heterogeneous group of diseases that affect millions of people 
and are caused by various Leishmania (L.) species. L. major is the causative agent of zoonotic 
cutaneous leishmaniasis (ZCL), a disease highly prevalent in North Africa, the Middle East and 
Central Asia. We selected Leishmanin Skin Test (LST), Scar presence, GrB and Cytokines 
produced by PBMCs in response to L. major parasite, to describe the variations of these 
epidemetric and immunological parameters in 790 individuals combining different age groups. 
Five different foci in central Tunisia, an endemic area for L. major transmission were studied 
(Mnara: the oldest focus: more than 30 years n= 184 ; Mbarkia: 15 years, n= 100 ; Dhouibet 
Ksour and Msaadia 3-5 years, n= 159 , n=225 and n=122 respectively). Blood samples were 
collected, LST was estimated and the epidemiological and clinical data were collected. GrB, 
IFNg and IL10 responses were analyzed after stimulation of PBMCs with live parasite. In our 
study population, a positive LST was observed in 431 individuals (55%) and 190 (24%) had 
leishmaniasis typical scars. Interestingly, we observed an increase of GrB, IFNg and IL10 
production with the age of the study subjects (p=0,002, p=0,001 and p=0,019 respectively) and 
with the size of LST reactions for GrB and IFNg (p<0,001). Moreover, a positive correlation 
between LST reactivity and both IFNg and GrB production was observed (rho=0,57 and 
rho=0,51 respectively). When considering the foci type, we noted that PBMCs from individuals 
living in Mnara, the oldest over the 5 studied foci, responded to parasite stimulation with the 
highest levels of IFNg, GrB but also IL10 which seems to be an indicator of exposure to 
Leishmania infection (p<0,001). We also observed a strong correlation between IFNg and GrB 
in our study population (rho=0,80). According to the different clinical and immunological 
profile in our study population, 332 individuals (42%) were considered as naïve (LST- Scar-), 
163 (20%) were healed ZCL individuals (LST+Scar+) and 268 (34%) were asymptomatic 
(LST+Scar-) (having a subclinical infection). We noted that PBMCs from healed ZCL 



 

individuals produced the highest levels of GrB and IFNg when stimulated with live parasite, 
while the lowest levels were obtained in asymptomatic subjects (p<0,001). 
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Abstract:  

INTRODUCTION: Although around 36% of the American tegumentary leishmaniasis (ATL) 
cases in Brazil affect women in the reproductive age group, our knowledge of the impact of 
infection on both mothers and children is very limited; there are no epidemiologic data on the 
incidence of disease in pregnant women or follow-ups on the development of their children. 
Exacerbation of cutaneous lesions in pregnant women has been reported, but the reasons remain 
unclear. Our objective was to identify potential mechanisms contributing to the worsening of 
ATL in pregnant patients and follow their evolution post partum. 

MATERIAL & METHODS: We analysed local (in situ immunohistochemistry) and systemic 
(IFN-gamma and IL-10 by Elispot) immune responses of two patients during pregnancy and 
after delivery. In addition, 5 non pregnant women with cutaneous ATL and 10 healthy age-
matched women volunteers were enrolled as controls. ATL was confirmed by parasite detection. 

RESULTS: When compared with ATL controls, our results demonstrate decreased levels of 
IFN-gamma and NOS and enhanced levels of IL-10 in exacerbated cutaneous lesions of 
pregnant ATL patients. Reduced frequencies of antigen-specific IFN-gamma secreting cells and 
enhanced frequencies of IL-10 producing cells were detected in the peripheral blood of pregnant 
ATL patients. Thus, the results obtained in lesions and in peripheral blood indicate changes in 
both local and systemic maternal immune responses. After delivery, the healing of lesions 
correlated with increased in situ expression of NOS2 and increased systemic and in situ IFN-
gamma but decreased IL-10 expression indicating a rapidly recovering Th1 response post 
partum associated with parasite control and healing of the lesions. 

MAIN CONCLUSIONS: 

Our results demonstrate that a specific but insufficient immune response to Leishmania is 
transiently mounted in pregnant ATL patients. After delivery, the immune system is able to 
return to an immune profile that can initiate healing of lesions. This transient impairment of 
maternal immune responses during pregnancy favours parasite growth and exacerbation of 
lesions whereas normalization of maternal immunity post partum initiates parasite control and 
healing. Our results reinforce the importance of immune regulation and the balance the cytokine 
network in the control of ATL. 

FUNDING-FIOCRUZ and FAPERJ, Brazil and International Joint Project Grant (2008/R3The 
Royal Society, The Wellcome Trust (07664/Z/05/05/Z, PK)", UK. 
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Abstract:  

Introduction: A protective or deleterious role of CD8+T cells in human cutaneous leishmaniasis 
(CL) has been debated. In the present study, we explore the participation of CD8+ T cells from 
lesions of CL patients caused by L. braziliensis in the inflammatory process and parasite killing. 
Methods: The expression of homing markers (CD45Ro, CLA, CCR7), cytotoxic marker 
(CD107a), cytokines and granzyme B were analyzed in PBMC and in lesion cells by flow 
cytometry. Cells from CL lesions were also compared to those obtained from normal skin. 
Confocal analysis was used to identify and localize CD8 lymphocytes producing granzyme B in 
the lesions of patients. We measured tissue injury in situ by histopathological scoring of 
necrosis intensity, as well as quantification of DNA damage by TUNEL assay. Additionally, to 
address patient CD8 vs CD4 T cell-mediated parasite killing, co-culture of Leishmania-infected 
macrophages and homologous lymphocytes from CL patients was performed, in the presence or 
not of different inhibitors. Data were analyzed by Mann-Whitney test, Kruskal Wallis or 
Friedman Test followed by Dunn’s multiple comparison tests. Spearmann correlation analysis 
tests and Image Pro Plus. Results: CD8+ T cells accumulated in CL lesions as suggested by a 
higher frequency of CD8+CD45RO+T cells and CD8+CLA+T cells compared to PBMC. Upon 
L. braziliensis-restimulation, most of CD8+T cells from the lesion expressed cytolytic markers, 
CD107a and granzyme B. Granzyme B expression in CL lesions positively correlated with 
lesion size and percentage of TUNEL-positive cells. We also observed a significant higher 
percentage of TUNEL-positive cells and granzyme B expression in the biopsies of patients 
showing a more intense necrotic process. Furthermore, co-culture of infected macrophages and 
CD8+T lymphocytes resulted in release of granzyme B and the use of granzyme B inhibitor, as 
well as z-VAD, Fas:Fc or anti-IFN-γ had no effect upon parasite killing. However, co-culture of 
infected macrophages with CD4+T cells strongly increased parasite killing, which was 
completely reversed by anti-IFN-γ. Our results reveal a dichotomy in human cutaneous 
leishmaniasis: CD8+ Granzyme B+T cells mediate tissue injury whereas CD4+ IFN-γ+T cells 
mediate parasite killing. 
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Abstract:  

In Iran, cutaneous leishmaniasis is a widespread disease usually characterized as self healing 
lesions, but there are some cases whose lesions are non-healing. Control of disease relies on 



 

chemotherapy. Due to increasing appearance of resistant parasites, there is a real need for new 
agents like antimicrobial peptides (AMPs) with broad-spectrum activities and low cytotoxicity 
to mammalian cells. In humans, the most common antimicrobial peptides are the defensins. The 
α-defensins found in neutrophils, termed human neutrophil peptides (HNP-1, 2, 3 and 4, HNP-1 
considered the most active) have besides their potent antimicrobial activities, 
immunomodulatory properties including induction of cytokine production, triggering of immune 
cell activation and neutrophil recruitment. It is well established that neutrophil activation 
triggers microbicidal mechanism. One of the most important neutrophil’s activator is a short, 
single-stranded oligodeoxyribonucleotides containing unmethylated, CpG dinucleotides. We 
investigated the effect of HNP-1, in presence or absence of CpG motif, on neutrophils’ lifespan 
and cytokine production pattern (e.g. TNF-α and TGF-β) following Leishmania infection in 
vitro. We found that neutrophils isolated from healthy individuals (purity>98%) were 
significantly delayed in the onset of apoptosis following HNP-1 treatment. This could be 
envisaged to benefit the neutrophil defense against parasite invasion. Moreover, there was a 
noteworthy increase in necrotic to apoptotic population ratio in HNP-1 and/or CpG–treated 
neutrophils in comparison with untreated cells; an advantageous for immune system to evade 
silently and to reduce parasite chance to exploit apoptotic neutrophils for macrophage infection. 
In vitro human cytokine assay showed a considerable increase in TNF-α and decrease of TGF-β 
in HNP-1 (with/without CpG motif)-treated cell cultures, a response that should potentiate the 
immune system against parasite invasion. In addition, we investigated the effect of HNP-1 on 
parasite propagation and rate of infectivity in vitro using real-time PCR. Our results showed that 
the infectivity rate was significantly reduced in treated cells (20-80% reduction). The obtained 
results show promising features for AMPs as a new class of anti-leishmanial agents and 
neutrophils as the first effector cells to reduce parasite infection. 
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Abstract:  

Cutaneous leishmaniasis caused by Leishmania braziliensis is characterized by the presence of 
one or more ulcerated lesions of raised edges. CD4 + and CD8 + serve as source producing 
cytokines that activate macrophages to destroy the parasites. Circulating monocytes are a 
heterogeneous population subdivided into classical monocytes (CD14 + CD16), intermediate 
monocytes (CD14 + CD16 +) and non-classical monocytes (CD14-CD16 +), and are known to 
migrate to inflammatory sites and secrete cytokines. TNF can mediate the pathology of CL 
through various mechanisms including, induction of nitric oxide (NO), increased cytotoxicity 
and expression of matrix metalloproteinases (MMPs). MMP-9 is a zinc-dependent enzyme 
which degrades type IV collagen, a component of basal membrane, and is controlled by TIMP-1 
(tissue inhibitor of metalloproteinase 1). Recently, it was demonstrated that infection of 
macrophages by L. braziliensis increases the expression of MMP-9. Although the factors that 
induce the breakdown of the basal membrane leading to the development of ulcer are unknown, 
it is likely that MMP-9 contributes to tissue injury in the CL. Our aim was to investigate the 
contribution of sub-populations of monocytes to production of MMP-9 and their participation in 
the development of tissue injury in infection by L. braziliensis. The study design was cross-
sectional study with 28 patients with CL, 12 with early CL and 20 healthy controls. 
Mononuclear cells were obtained for ex-vivo labeling of sub-populations of monocytes and 



 

MMP-9, and the frequency determined by flow cytometry. Culture was performed for 72 hours, 
stimulating the cells with SLA, levels of MMP-9 and TIMP-1 in supernatants were determined 
by ELISA. Our results showed that monocytes were major cells producing MMP-9 and all three 
sub-populations of monocytes from patients with early CL and CL more expressed MMP-9, 
compared with those in healthy individuals. In patients with CL non-classical monocytes 
producer was the main source of MMP-9. Elevated levels of MMP-9 and lower levels of TIMP-
1 were found in culture supernatants from PBMC of patients with cutaneous leishmaniasis. The 
contribution of TNF to MMP-9 production was determined in presence or absence of 
recombinant TNF for 24 hours. The presence of TNF induced MMP-9 secretion as determined 
by ELISA. In conclusion, high levels of TNF in patients with cutaneous leishmaniasis contribute 
to MMP-9 production by monocytes. 
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Abstract:  

Leishmania is controlled by the development of Th1 responses that drive IFN-γ-dependent 
activation of phagocytes and parasite killing through nitric oxide production. This pathway is 
well established in mouse models, however it is less clear if nitric oxide controls Leishmania 
parasites in humans. We performed microarray analysis in lesions from L. braziliensis patients 
and found no changes in inducible nitric oxide synthase expression in comparison to normal 
skin. These results suggest that other mechanisms of parasite control are required in humans. 
We found that mice deficient in the generation of reactive oxygen species (ROS) were more 
susceptible to L. braziliensis than control mice. Hence, we hypothesized that L. braziliensis 
control in human cells might be dependent on the generation of reactive oxygen species. To test 
that, we cultured human monocytes with L. braziliensis and assessed the production of ROS and 
parasite survival. We found that L. braziliensis stimulated a respiratory burst in monocytes, and 
importantly that the parasites grew substantially better in monocytes in the presence of a ROS 
inhibitor. In IFN-γ-activated monocytes control of L. braziliensis was also dependent on ROS 
and independent of nitric oxide production. Finally, we asked whether human monocyte subsets 
might differ in their ability to produce ROS. Classical monocytes displayed the greatest 
respiratory burst, compared with non-classical and intermediate monocytes, suggesting that only 
one of the monocytes subset is capable of eliminating L. braziliensis through ROS production. 
Taken together, these results suggest that the respiratory burst is required for both innate and 
adaptive control of L. braziliensis and provides the insight that different monocyte subsets might 
play distinct roles upon interaction with Leishmania parasites. 
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Abstract:  

The creation of the WHO standard Leishmania strains was the result of a WHO Expert 
Committee meeting held in Geneva in 1990 and published as a WHO Technical Report (Wld 
Hlth Org Techn Rep Ser 793: 1-158). At that time many different strains were being used for 
different purposes and it was impossible to critically compare results. Also it was becoming 
evident that there were many species and that new isolates had to be compared to some standard 
to know what species they belonged to. These standards were distributed to different 
laboratories throughout the world who in turn re-distributed them to other laboratories. This 
latter procedure was unfortunate as the committee had recommended that they should only be 
obtained from reference centers. Different methods of propagation were used which in time may 
have resulted in selections of different genes. Also in some cases particular strains became 
contaminated with other Leishmania or even other trypanosomatids resulting in publications that 
reported erroneous information (Parasit Today 11: 347). 

Single isolates of the WHO standards of the more important leishmanial pathogens have been 
selected for sequencing and this data is now available. However, at the moment we do not have 
a complete list of all the laboratories that hold the WHO standards nor do we have any idea if 
there is any genetic variation amongst them due to different laboratory procedures, such as 
passaging and conservation. With these points in mind it is perhaps time that the standards were 
recalled for rigorous comparisons that not only include standard identification methods such a 
iso-ennzyme and molecular analyses but biological parameters such as infectivity and 
pathogenecity. These strains represent benchmarks in leishmaniasis and the initiation of 
international standards and are reference points for basic identifications. However, they do not 
preclude the establishment of other standards related to specific biological characters such as 
pathogenecity or drug susceptibility. But these clearly have to be accepted and tested to confirm 
their specific qualities and compared in the same tests to the WHO standard for that species. 
Lastly greater emphasis should be placed on the amastigote stage which unfortunately is hardly 
ever preserved in crobank collections. 
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Abstract:  

Cutaneous leishmaniasis caused by Leishmania tropica and Leishmania major is a common skin 
infection in the Mediterranean basin including Palestine. Over a period of approximately two 
decades starting in 1994 and ending in 2012, 1735 suspected cases were referred for laboratory 
diagnosis using conventional methods, NNN culture and Giemsa-stained smear, and molecular-
based techniques targeting ITS1 and RFLP-ing corresponding amplicons. Samples included 
direct touch smears for microscopy, aspirate for in-vitro culture, tissue and blood on filter 
papers, unstained smears and stained smears for PCR and RFLP genotyping. The overall 
prevalence was 53% (913/1735). The patients were collected from 11 Palestinian districts 
including the endemic focus of Jericho (A’riha). Leishmania spp were isolated from patients in 
all districts. The genotyping of 423 isolates revealed that L. major (48%) and L. tropica (49%) 
were equally isolated. Jericho district along the Jordan Valley is a focus for both L. major (56%) 



 

and L. tropica (41%), While the rest of the districts are predominated by L. tropica. No 
statistically significant difference was found in the distribution of infection between both sexes 
(P=0.45), regardless of the genotype. About 62%(553/876) of the patients were children below 
14 years of age. Based on date of sampling, L. major and L. tropica follow different seasonal 
patterns. L. major cases are highest in December and January and lowest in April and May. 
While, L. tropica cases are highest in March and April and lowest in month from July till 
November. It is concluded that active surveillance and incorporation of battery of laboratory 
tests including molecular methods for genotyping are crucial for disease control. 
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Abstract:  

Canine leishmaniasis (CanL) has been traditionally associated in Europe to the Mediterranean 
basin where the causative agent is Leishmania infantum. Phlebotomus perniciosus acts as the 
main vector in the Iberian Peninsula. Nowadays CanL is spreading to previously non-endemic 
areas in Europe. In this scenario, epidemiological tools that help to establish the risk to sand fly 
exposure would improve control strategies against leishmaniasis. Sand fly bites trigger in hosts a 
specific humoral immune response against vector saliva. Therefore, measuring antibodies anti-
sand fly saliva can be used to assess the exposure of host to sand fly bites and thus the risk of 
Leishmania transmission. Working with the salivary extract show several drawbacks such as the 
variability of salivary gland contents according to physiological factors and therefore, 
recombinant salivary proteins (rSP) that could replace the salivary extract are being sought. In 
this work, several recombinant salivary proteins from P. perniciosus obtained under different 
expression and purification conditions were tested as potential markers of sand fly exposure by 
ELISA and Western lot (WB). Experiments with mice sera showed that both apyrases (SP01 and 
SP01B), yellow protein (SP03B), and Para25-like (SP08) were recognized by sera of mice 
immunized with sand fly saliva. However, the D7-related protein (SP04) and the antigen 5 
(SP07) did not discriminate between sera of exposed and non exposed mice either by ELISA or 
WB. When testing the rSP with canine sera of dogs experimentally exposed to sand fly bites in 
ELISA, best results were found with several recombinant salivary proteins SP01, SP01B and 
SP03B. A significant positive correlation between these rSP and the salivary extract homogenate 
was found as determined by Spearman test (SP01 r=0.8493, p<0.0001; SP01B r=0.8885, 
p<0.0001; SP03B r=0.8906, p<0.0001). In WB, both apyrases, SP03B and SP08 were 
recognized by canine sera. These results suggest that among all rSP tested, both apyrases and the 
yellow protein SP03B showed adequate correlation with total salivary extract and thus were 
selected as potential markers of exposure to P. perniciosus bites in dogs. This study was 
partially funded by the Spanish Ministry of Science & Innovation (Project AGL2008-01592), 
and by EU grant GOCE-2003-010284 EDENext. 
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Abstract:  

A leishmaniasis outbreak is currently occurring in the southwest of the Community of Madrid 
(Spain) and already accounts for more than 350 human cases in an area that comprises a 
population of 600.000. The causative agent is Leishmania infantum and the main vector in the 
area is Phlebotomus perniciosus. Although canine leishmaniasis prevalence in the focus is not 
higher than the average of Madrid region, a wild reservoir - the hare - has been described. In this 
work, we studied the exposure to sand fly bites of the Leishmania reservoirs in the focus - dogs 
and hares, and a possible reservoir - the rabbit -, through the detection of antibodies against 
either P. perniciosus salivary gland homogenate (SGH) or recombinant salivary proteins (rSP) 
in sera of these animals. All sera of dogs from the focus (n=37) showed higher anti-saliva 
antibody levels than non exposed dogs. Moreover, dogs protected against sand fly bites through 
both the use of repellents and sleeping indoor showed significantly lower antibody levels than 
non protected dogs. Yellow protein (SP03B), and both apyrases (SP01 and SP01B) showed 
positive correlation with SGH (SP03B: r=0.9255, p<0.0001; SP01: r=0.8961, p<0.0001; SP01B: 
r=0.9261, p<0.0001). Hares collected in the green park adjacent to the focus (n=31) showed 
positive exposure to P. perniciosus bites in comparison to hares from Czech Republic (n=18). 
Leishmania positive hares exhibited significant higher anti saliva antibody levels. A positive 
correlation between the rSP (SP03B and SP01B) and the SGH was found (SP03B: r=0.9373, 
p<0.0001; SP01B: r=0.6898, p<0.0001). Wild rabbits captured in the area studied (n=13) 
presented higher anti-saliva antibody levels than control sera. rSP showed positive correlation 
with SGH (SP03B: r=0.8382, p<0.0001; SP01B: r=0.6265, p=0.0094). This data confirmed the 
exposure of dogs, hares, and rabbits to P. perniciosus bites through this novel methodology. 
This is the first report of detection of anti-saliva antibodies on field animals in an outbreak of 
human leishmaniasis in Spain. Therefore, this tool will be useful for further epidemiological 
studies. In addition, the rSP tested successfully correlated with the SGH. This study was funded 
by the Spanish Ministry of Science & Innovation (Project AGL2008-01592), EU grant GOCE-
2003-010284 EDENext and Comunidad Autónoma de Madrid, Spain. 
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Abstract:  

Leishmaniasis are a serious public health problem. They are caused by Leishmania protozoans 
and transmited to the vertebrate host mainly through the bite of Lutzomyia (New World) or 
Phlebotomus (Old World) sand fly species. During blood feeding sand flies ingest blood 
containing Leishmania and parasite adhesion to the midgut ephitelium is an important step to 



 

avoid parasite elimination after blood digestion. The flagellum of promastigotes plays an 
essential role in the parasite attachment process. 

 Previous studies identified a Leishmania flagellar protein called FLAG potentially involved in 
the adhesion to the sand fly gut. To verify the role of FLAG in the midgut adhesion process, we 
performed ex vivo and in vivo inhibition assays using an anti-FLAG monoclonal antibody. The 
experiments were performed with the pairs Leishmania infantum chagasi X Lutzomyia 
longipalpis, Leishmania amazonensis X L. longipalpis and Leishmania major X Phlebotomus 
papatasi, in which the parasites were previously incubated with the anti-FLAG antibody. In the 
experiments with New World species, we did not observe significant differences in the number 
of adhered parasites. However, with L. major and P. papatasi, we detected a significant 
reduction in the number of parasites inside the gut when they were pre-incubated with the 
antibody. Therefore, in New World species, the adhesion process does not seem to depend on 
FLAG. However, in the Old World pair, it seems to play an important role in the interaction. 

 In parallel, we performed pull down experiments in an attempt to identify molecules that could 
interact with FLAG in the L. longipalpis and P. papatasi guts. For this purpose, we utilized 
extracts from L. longipalpis (LL5) and P. papatasi (PP9) cultured embryonic cells. In the 
experiments with LL5 extracts, we observed only nonspecific bindings to the fusion protein or 
to the resin and no specific binding to FLAG. However, in the assays with PP9 extract we could 
identify possible FLAG binding molecules that are being identified through mass spectrometry. 

The interaction between parasites and their vectors is a fundamental step in the infective cycle. 
Therefore, the study of key molecules involved in the establishment of the transmission cycle is 
extremely important. 

  

 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[823]  
O 247 - USE OF SINGLE-CHAIN ANTIBODIES AS EFFECTOR MOLECULES FOR 
PARATRANSGENIC CONTROL OF LEISHMANIASIS 
HURWITZ, I.1; FIECK, A.1; KANG, A.2; DURVASULA, R.1 
1.UNIVERSITY OF NEW MEXICO AND NEW MEXICO VA HEALTH CARE SYSTEM, ALBUQUERQUE, UNITED STATES; 2.QUEEN 
MARY UNIVERSITY OF LONDON, LONDON, UNITED KINGDOM. 
Keyword:leishmania; single chain antibodies; paratransgenesis 
 

Abstract:  

Leishmania parasites exhibit a dimorphic life cycle that alternates between blood-feeding sand 
flies and mammalian hosts. Parasite survival in such hostile and diverse environments is 
facilitated by a series of highly decorated surface glycoconjugates. The sugar, carbohydrate and 
sialic acid derivatives that are attached to these glycoconjugates on the cell membrane play a 
pivotal role in parasite virulence. The monoclonal antibodies B72.3 and CA19.9 bind to sialyl-
Tn and sialyl-(le)a glycans, respectively, and were demonstrated to bind with specificity to the 
surface of L. donovani, L. mexicana and L. major promastigotes Recombinant single chain 
antibodies (scFv’s) of B72.3 and CA19.9 were synthesized and functionality was confirmed by 
flow cytometry. Preliminary results suggest that these scFv’s bind Leishmania spp. with similar 
specificity as parental monoclonal antibodies. In vitro promastigote mid-gut binding assays are 
underway to determine the ability of these monomeric structures to block parasite attachment 
and/or development within sand flies. We are further modifying these monomeric scFv 
structures to form functional multimeric (and thus multivalent) assemblies that would permit the 
cross-linking or agglutination of Leishmania. To permit paratransgenic manipulation of the sand 
fly, these antibodies will be expressed via B. subtilis, a gut commensal microbe of several 



 

medically important sand flies. Results from these on-going experiments will be presented. We 
hypothesize that the expression of recombinant scFv’s via these engineered commensal bacteria 
in the gut of the adult sand flies will render the flies refractory to infection with Leishmania and 
prevent transmission of infective promastigote-stage parasites to humans.  
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Abstract:  

Phlebotomus orientalis (Diptera: Psychodidae) is the main vector of visceral leishmaniasis (VL) 
caused by Leishmania donovani in East Africa. Here we report on life cycle parameters and 
susceptibility to L. donovani of two P. orientalis colonies originating from different sites in 
Ethiopia: a non-endemic site in the lowlands - Melka Werer (MW), and an endemic focus of 
human VL in the highlands - Addis Zemen (AZ). 

Marked differences in life-cycle parameters between the two colonies included distinct 
requirements for larval food and humidity during pupation. However, analyses using Random 
Amplified Polymorphic DNA (RAPD) PCR and DNA sequencing of cytB and COI 
mitochondrial genes did not reveal any genetic differences. We successsfully demonstrated the 
ability of laboratory colonies arising from these populations to crossbreed by obtaining 1st and 
2nd generation hybrid progeny. F1 hybrids developed successfully with higher fecundity than the 
parental colonies. Susceptibility of P. orientalis to L. donovani was studied by experimental 
infections. Even the lowest infective dose tested (2x103 per ml) was sufficient for successful 
establishment of L. donovani infections in about 50% of the P. orientalis females. Using higher 
infective doses, the infection rates were around 90% for both colonies. Leishmania development 
in P. orientalis was fast, the presence of metacyclic promastigotes in the thoracic midgut and the 
colonization of the stomodeal valve by haptomonads were recorded in most P. orientalis 
females by day five post-blood feeding. 

Both MW and AZ colonies of P. orientalis were highly susceptible to Ethiopian L. donovani 
strains. As the average volume of blood-meals taken by P. orientalis females are about 0.7 µl, 
the infective dose at the lowest concentration was one or two L. donovani promastigotes per 
sand fly blood-meal. The development pattern of L. donovani was similar in both P. orientalis 
colonies; hence, the absence of visceral leishmaniasis in non-endemic area Melka Werer cannot 
be attributed to different susceptibility of local P. orientalis populations to L. donovani. 
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Abstract:  

Sand fly species of genus Sergentomyia are proven vectors of Leishmania from reptiles that are 
non-pathogenic to humans; however, their role in transmission of human pathogens remains 
unclear. Here we studied the susceptibility of colonized Sergentomyia schwetzi to L. donovani 
and two other Leishmania species pathogenic to humans: L. infantum and L. major. In control 
sand flies Lutzomyia longipalpis and Phlebotomus duboscqi all three Leishmania species 
produced heavy late stage infections with colonization of the stomodeal valve which is a 
prerequisite for transmission to a vertebrate host. In contrast, none of these parasites were able 
to complete developmental life cycle in Sergentomyia females. In S. schwetzi fed on infected 
blood, all Leishmania promastigotes were lost during defecation of bloodmeal remnants and the 
parasites did not colonize the anterior midgut and the stomodeal valve. Among other factors 
affecting sand fly digestion and Leishmania-sand fly relationship the peritrophic matrix seems to 
have a key role in prevention of late-stage development of human Leishmania species in S. 
schwetzi. 
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Abstract:  

Leishmania parasites are transmitted to the mammalian hosts by the bite of phlebotomine 
sandflies. During this process, not only parasites but also sandfly salivary products are delivered 
to the host. Leishmania braziliensis is the etiological agent responsible for cutaneous and 
mucocutaneous leishmaniasis throughout Brazil and the parasite is transmitted by Lutzomyia 
genus of sandflies. The objective of this study was to investigate the influence of sandfly saliva 
on the development of the immune response to L. braziliensis infection. Previously, 
immunization with sandfly salivary gland extract (SGS) from Lutzomyia longipalpis was shown 
to protect against infection while the opposite effect was observed following Lutzomyia 
intermedia preimmunization. To understand the mechanisms involved in these differences, we 
analyzed the impact of L. intermedia preimmunization on the innate immune response. First, we 
characterized the cellular infiltrate in response to SGS inoculation in the presence or absence of 
parasites. Next, we examined the cellular recruitment and gene expression profiles in mice 
preimmunized with L. intermedia compared to mice given PBS as a control. The global effect of 
preimmunization with L. intermedia SGS on gene expression was subjected to microarray 
analysis, revealing a distinct set of IFN-inducible genes that were upregulated in response to 
immunization with SGS; however, these genes were silenced at the time analyzed in mice given 



 

L. braziliensis suggesting the parasite is modulating the dermal microenvironment creating a 
niche for parasite persistence. 
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Abstract:  

During metacyclogenesis in the Leishmania life cycle, procyclic promastigotes differentiate into 
mammalian-infective metacyclic parasites within the sand fly vector. We have shown previously 
that parasites deleted for the L. (L.) major LmcDNA16 locus (a region of chromosome 23 that 
codes for the stage-regulated HASP and SHERP proteins) do not complete metacyclogenesis in 
the sand fly midgut, although metacyclic-like stages can be generated in in vitro culture 
(Sádlová et al. Cell. Micro. 2010, 12, 1765-79). To determine the contribution of individual 
genes in the locus to this phenotype, we have generated a range of mutants in which target 
HASP and SHERP genes are reintroduced either individually or in combination into their 
original genomic locations within the L. (L.) major cDNA16 double deletion mutant. All 
replacement strains have been characterized with respect to their gene copy number, correct 
gene integration and stage-regulated protein expression, passaged through susceptible mice and 
then used to infect the L. (L.) major specific sand fly vectors, P. papatasi and P. duboscqi. 
Following infection, the progress of parasite metacyclogenesis has been monitored over twelve 
days by midgut dissection and microscopy. Metacyclogenesis was not fully recovered in any of 
the replacement mutants tested. Surprisingly, HASPB protein expression could not be detected 
in the replacement mutants within the sand fly midgut either, although HASPB protein was 
readily detected when the same parasite lines were cultured in vitro. The same was true for 
SHERP, although in situ expression was recovered in the presence of a HASPB gene, which 
itself did not expressed detectable HASPB protein levels. These observations suggest a 
requirement for an as-yet-unidentified regulatory component for HASPB expression within the 
sand fly midgut which is not required in culture. 

 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[1241]  
O 252 - DNA BARCODING FOR IDENTIFICATION OF SAND FLIES (DIPTERA, 
PSYCHODIDAE, PHLEBOTOMINAE) FROM COLOMBIA 
CONTRERAS, M.A.1; VIVERO, R.J.1; MARCET, P.2; PORTER, C.H.2; VELEZ, I.D.1; URIBE, 
S.I.3 
1.PECET, UNIVERSITY OF ANTIOQUIA, MEDELLIN, COLOMBIA; 2.CENTERS FOR DISEASE CONTROL AND PREVENTION 
(CDC), ATLANTA, UNITED STATES; 3.PECET, INIVERSITY OF ANTIOQUIA AND NATIONAL UNIVERSITY OF COLOMBIA, 
MEDELLIN, COLOMBIA. 
Keyword:phlebotomine sandflies ; molecular systematics ; cytochrome oxidase i 
 

Abstract:  

Sand flies include a diverse group of insects that vary in geographic distribution, ecology and 
vectorial role of pathogens. About 163 species of sand flies have been reported to be prevalent 
in Colombia. Surveillance of sand fly species distribution is of relevant importance for 



 

predicting the risk and expansion of the diseases they transmit in endemic areas, as well as their 
introduction of non-endemic areas. The identification of phlebotomine sand flies, at species 
level, is based on morphological analysis of structures. However, the morphological 
identification requires considerable operator skills and taxonomic expertise. Sometimes, the 
morphological identification may be even impaired, as in the case of severely damaged 
specimens or when mounting is not appropriately performed, as well as the great morphological 
similarity between some species which are vectors of Leishmania, mainly concerning females. 
Meanwhile, DNA-based approaches are increasingly used to survey biological diversity, to 
ensuring rapid and correct identification of species. One of the promising molecular markers 
used to study biodiversity in sand flies phlebotominae is mitochondrial cytochrome oxidase 
subunit I (COI) gene considered a suitable marker to differentiate species in different animal 
taxa including insects. The present study explores the utility of the DNA barcode approach in 
species identification of the most prevalent species of phlebotomine sandflies in Colombia. We 
sequenced 549 bp of the COI gene from 38 species collected from different geographic 
localities. COI barcode sequence divergence within species was <2%, in most of the sequences, 
whereas it ranged from 10 % to 22.2% between different Phlebotomine species. Results indicate 
that the barcoding gene correctly discriminated among morphologically distinct species with 
nearly 100% of efficacy. Analysis of the sequences that we generated indicates that the observed 
species clades are consistent with the morphological identification. In conclusion, the barcoding 
gene resulted useful for species discrimination in sand flies from Colombia. 
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Abstract:  

Cutaneous leishmaniasis is an infectious disease caused by flagellate protozoa of the genus 
Leishmania. In Morocco, anthroponotic cutaneous leishmaniasis due to Leishmania tropica is 
considered a public health problem not fully elucidated. The main objective of this study was to 
detect Leishmania infection in Phlebotomus sergenti and in human skin samples, in El 
Hanchane localiy, an emerging focus of cutaneous leishmaniasis in the center of Morocco. 

A total of 643 sand flies were collected using CDC miniature light traps and identified 
morphologically by entomological keys. The sand flies were consisted of 9 species, of which 
seven belonging to the genus Phlebotomus and two to the genus Sergentomyia. Phlebotomus 
sergenti being the predominant species (76.67%). 

Leishmania species has been typed by ITS1 PCR-RFLP and ITS1-5.8S rRNA gene-ITS2 
nested-PCR in 123 females of Phlebotomus sergenti and 7 cutaneous leishmaniasis patients. By 
ITS1 PCR –RFLP, we identified Leishmania tropica in 3 Phlebotomus sergenti females and 4 
patients, whereas the ITS1-5.8S rRNA gene-ITS2 nested PCR allowed the detection of 
Leishmania parasite in three sand flies of Phlebotomus sergenti female, and in 7 cutaneous 
leishmaniasis patients. The sequencing of the nested PCR products permitted the identification 
of 7 haplotypes, 6 among them have never been described. 



 

To our knowledge this is the first molecular detection and identification of Leishmania tropica 
in human skin samples and within Phlebotomus sergenti, a putative vector of this species in El 
Hanchane locality. Seven haplotypes of Leishmania tropica were also identified in this area, 
which corroborate the high heterogeneity of this species in Morocco. 

  

 
 - DIAGNOSIS – EXPERIMENTAL AND CLINICAL 
[330]  
O 254 - VALIDATION OF IMPROVED HEAT-SHOCK PROTEIN 70 ASSAYS FOR 
DETECTION AND LEISHMANIA SPECIES TYPING IN THE NEW AND OLD WORLD 
MONTALVO, A.M.1; FRAGA, J.1; ARÉVALO, J.2; LLANOS, A.3; VELAND, N.2; GARCÍA, L.4; 
MONTAÑO, N.A.4; MUSKUS, C.5; VÉLEZ, I.D.5; EL SAFI, S.6; GRAMICCIA, M.7; JAFFE, C.L.8; 
BOGGILD, A.9; DUJARDIN, J.10; VAN DER AUWERA, G.10 
1.INSTITUTO DE MEDICINA TROPICAL PEDRO KOURÍ, HAVANA, CUBA; 2.INSTITUTO DE MEDICINA TROPICAL ALEXANDER 
VON HUMBOLDT AND UNIVERSIDAD PERUANA CAYETANO HEREDIA, LIMA, PERU; 3.INSTITUTO DE MEDICINA TROPICAL 
ALEXANDER VON HUMBOLDT, LIMA, PERU; 4.IIBISMED, UNIVERSIDAD DE SAN SIMÓN, COCHABAMBA, BOLIVIA; 
5.PECET, UNIVERSIDAD DE ANTIOQUIA, MEDELLÍN, COLOMBIA; 6.FACULTY OF MEDICINE, UNIVERSITY OF KHARTOUM, 
KHARTOUM, SUDAN; 7.MIPI DEPARTMENT, ISTITUTO SUPERIORE DI SANITÀ, ROME, ITALY; 8.KUVIN CENTER FOR THE 
STUDY OF INFECTIOUS AND TROPICAL DISEASES, IMRIC, HEBREW UNIVERSITY, JERUSALEM, ISRAEL; 9.TROPICAL 
DISEASE UNIT, UHN-TORONTO GENERAL HOSPITAL, DEPARTMENT OF MEDICINE, UNIVERSITY OF TORONTO, TORONTO, 
CANADA; 10.INSTITUTE OF TROPICAL MEDICINE, ANTWERP, BELGIUM. 
Keyword:heat-shock protein; global typing; validation 
 

Abstract:  

The hsp70 gene has been exploited for Leishmania species identification in the New and Old 
World, using PCR followed by restriction fragment length polymorphism (RFLP) analysis. 
Recently, three new variants were developed by our group in order to improve the sensitivity 
and specificity of the hsp70 PCR using alternative PCR primers and RFLPs for detection and 
typing of Leishmania, in a worldwide context. This work presents the direct evaluation of those 
tools on 459 human clinical samples, without parasite isolation: 367 from New World countries 
(Peru, Bolivia, Colombia, Cuba) and 92 from the Old World (Italy, Sudan, Israel). The samples 
evaluated included lesion biopsies, aspirates and scrapings from cutaneous and mucocutaneous 
leishmaniasis cases; and blood, bone marrow and lymph node aspirates from visceral disease, 
representing the main clinical variants of the disease. The percentage of positivity was 
determined for each PCR and country, and the typing efficiency for their corresponding RFLPs. 
The three new hsp70 PCR variants were more sensitive for Leishmania DNA detection as 
compared to the originally described PCR. As for species typing, all three variants were 
successfully used, even though the most suitable assay differs according to the origin of 
infection, i.e. the New or Old World. The here presented assay validation could impact clinical 
studies, epidemiological monitoring and patient follow-up, and turn into a reference tool in a 
worldwide context. 
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Abstract:  

Background: Several genetic markers have been used for discriminating medically important 
Leishmania species, using a variety of different techniques. As commercial standardized tests 
are not available, methods are in general validated only for a specific region or country, but a 
systematic comparison of different markers on a global scale has so far not been undertaken. 

Methods: In the context of a recently established European network on the harmonisation of 
diagnostic and clinical management of the leishmaniases, called LeishMan (www.leishman.eu), 
we analysed a total of 75 Leishmania isolates from 30 countries and belonging to 17 species. 
From all these, the sequences of the following genetic markers were determined and analysed: 
the heat-shock protein 70 gene (hsp70); the internal transcribed spacer 1 of the ribosomal DNA 
array (ITS1); the spliced leader 7SL; and the mini-exon (ME). In addition, the sequences of 7 
genes were concatenated for multilocus sequence typing (MLST). Clusters of parasite isolates 
were established on the basis of pairwise sequence comparisons, and the obtained groups were 
compared amongst all markers. Finally, the established groups were evaluated against species 
typing on the basis of multilocus enzyme electrophoresis (MLEE). 

Results: Results from the different genetic markers were remarkably congruent, as almost no 
contradictory results were obtained. There was, however, a difference in the resolution of the 
groups: some markers discriminated down to the species complex level, while others permitted a 
finer distinction down to the exact species level. As for the comparison with MLEE, there was a 
near-to-perfect agreement with all genetic markers. Previously identified MLEE species such as 
L. archibaldi and L. chagasi were not evidenced in our genetic analysis, while on the other hand 
we identified a distinct lineage of the L. braziliensis species complex. 

Conclusion: The fact that different markers result in congruent species typing is encouraging, 
and confirms the basically clonal reproduction mode of Leishmania. Also, because of their 
agreement molecular typing proved a valid alternative to the cumbersome MLEE technique, by 
many still considered the gold standard in Leishmania species typing. Given its high resolution 
and general applicability on clinical samples, hsp70 sequences could be used for routine species 
typing worldwide. 
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Abstract:  

Definitive diagnosis of visceral leishmaniasis (VL) involves microscopic examination of splenic 
aspirates, an extremely invasive and dangerous process. Although several serological assays that 
detect parasite specific antibodies have been developed for diagnosis of visceral leishmaniasis; 
these test have a number of limitations that include: i) the inability to differentiate active and 
past infections, ii) cannot be used to monitor the effectiveness of drug treatment, iii) the high 
false positive rate in a significant portion of healthy patients, iv) these assays show low 
sensitivity in patients with HIV co-infections. These caveats have promoted the development a 
novel antigen capture assay that can detect circulating Leishmania antigens in VL patient sera. 



 

This antigen capture assay builds on proteomic studies demonstrating that exosome vesicles 
shed by Leishmania parasites are loaded with glycosomal proteins that a C-terminal PTS1 
tripeptide signal sequence that is bound with high affinity peroxin 5 (LdPEX5), a receptor 
protein that is crucial for trafficking nascent polypeptides to the glycosome. Our diagnostic 
assay exploits the fact that PTS1 antigens released by Leishmania can be captured and 
concentrated on ELISA microtiter plates coated with LdPEX5 and then detected using 
antibodies specific for Leishmania PTS1 glycosomal proteins. Using the recombinant model 
PTS1 protein, inosine monophosphate dehydrogenase (IMPDH), we demonstrated that this 
sandwich ELISA assay was highly sensitive and detected IMPDH levels in undiluted human 
serum as low as 36 pM. This capture assay also detected a number of other glycosomal proteins 
in exosomes isolated from conditioned L. donovani promastigote and axenic amastigote 
cultures. More importantly, preliminary blind studies performed using serum samples from 
uninfected and infected VL patients, confirmed by rK39 and microscopically in splenic 
aspirates, showed that our antigen capture assay confirmed the VL diagnosis in 100% of the 
infected patients. Further validation of this capture assay is underway not only for the diagnosis 
but also as a prognosis for monitoring the treatment of VL patients. 
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Abstract:  

The search toward the establishment of novel serological tests for an accurate differential 
diagnosis of CVL may represent one of the most relevant challenges for the control and possible 
eradication of VL. In this work, we have investigated the potential use of recombinant 
Peroxidoxin (rPeroxidoxin) of Leishmania (Viannia) braziliensis, a high conserved protein in 
Leishmania genus, as potential antigen for the immunodiagnostic of dogs naturally infected with 
Leishmania infantum. Serological assay rPeroxidoxin showed higher combined sensitivity and 
total specificity value (Se=95.79% and TSp=98.45%) when compared to rK39 (Se=85.26% and 
TSp=85.27%), and EIE-LVC (Se=98.95% and TSp=58.91%). Maximum positive predictive 
value (PPV) was achieved by rPeroxidoxin (97.85%) followed by rK39 (81.00%) and EIE-LVC 
(63.95%). High values for negative predictive value (NPV) were observed for rPeroxidoxin 
(96.85%) and EIE-LVC (98.70%) compared to rK39# (88.81%). The best positive likelihood 
ratio (LR+) was obtained by rPeroxidoxin (61.78%) and the lowest negative likelihood ratio 
(LR-) were observed in rPeroxidoxin (0.04) and EIE-LVC* (0.02). The rPeroxidoxin# presented 
the highest AUC value (0.9909), showing a high accuracy (AC=0.9732). Evaluating the 
specificity in dogs with infection by other pathogens, we observed lower number of false 
positives results in ELISA using antigen rPeroxidoxin for with other canine infections as 
American Trypanosomiasis, Babesiosis, and Ehrlichiosis, as well as, Leishmania-vaccines, as 
Leishmune® and LeshTec®. In this sense, the rPeroxidoxin showed the best of the reactions 
when compared to rK39 and EIE-LVC kit (Biomanguinhos), once showed great ability 
concomitant to correctly identify infected and uninfected dogs, confirmed by sensitivity of 
95.79% and total specificity of 98.45%, respectively. In conclusion, the present study confirmed 
the good performance of rPeroxidoxin of Leishmania braziliensis in detecting CVL and high 
level of the specificity to discriminate of other canine infections and lower cross-reactivity with 
commercial vaccines anti-CVL. 
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Abstract:  

Background: 

Several molecular methods have been developed for diagnosis of cutaneous leishmaniasis (CL) 
and evaluated for clinical accuracy. Samples are taken as biopsies, skin scrapings, aspirates and 
lesion swabs . Presumably, there is a large variation in clinical accuracy depending on both 
sample used, method of DNA recovery and molecular test used. However, few attempts have 
been made to compare these variables. 

Methods: 

Two swab and two aspirate samples were taken from lesions of suspected CL patients (n= 94), 
alongside the reference standard diagnostic algorithm based on microscopic detection of 
amastigotes in lesion scrapings AND/OR parasite culture of aspirate material from active 
lesions. DNA extraction methods were performed (Qiagen extraction on swab and aspirate 
material, Isohelix extraction on swabs and boil/spin on aspirates). Recovery of DNA and clinical 
accuracy was calculated for each sample type by using a 18S rDNA taq-man probe real-time 
PCR. 

Results: 

Swab -sampling in combination with Qiagen extraction provided the highest quantity and 
quality of DNA with 99% of active CL cases detected. Swabs extracted by Isohelix amplified 
parasite DNA in 92% of active cases. Aspirate material was not a reliable material for DNA 
extraction with 80% and 61% of cases detected from Qiagen and boil/spin preparations, 
respectively. 

The diagnostic sensitivity of the 18S taq-man probe real-time PCR on Qiagen swabs  was 98.7 
% (95% CI: 92.7 to 99.8%) and specificity 75.0% (95% CI: 50.9 to 91.3%) on this 
consecutively designed study. 

Conclusion: 

Swab sampling is simple to perform, painless for the patient and can be stored and transported at 
room temperature before DNA extraction. We recommend testing of swab samples coupled with 
standardised DNA extractions for molecular diagnostics of CL. 
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Abstract:  

About 2,500 new cases of cutaneous leishmaniasis (CL), with an incidence rate of 10.48 per 
100,000 inhabitants, are recorded per annum in Venezuela, while the estimated national average 
prevalence of infection is 15%. This epidemiological parameter is useful to stratify and to 
prioritize control actions. The objective of this study was to quantify Leishmania infection in six 
endemic foci of CL in Portuguesa State, where no data on the prevalence are available. The 
sample size of the inhabitants tested in each focus was calculated based on the assumption of an 
expected prevalence of 15% and the worst expected result 11.25%, with confidence limits of 
95%. We applied the leishmanin skin test (LST), and the ITS1 nested polymerase chain reaction 
(PCR). The latter was performed separately on sera and clots. The antigen for the LST was 
prepared from a pool of Leishmania spp. following the protocol by Sokal et al. (1999). The LST 
was applied and read according to the guidelines of the WHO (2010). Blood samples were 
collected in Vacutainer® tubes from all individuals with positive LST and from 20% of those 
who were negative. DNA extraction and ITS1 nested PCR assays were performed following the 
technique of Schöenian et al. (2003) with new primers for the second reaction. 824 inhabitants 
were tested by LST, 199 were positive for Leishmania infection (24.15%); 160 of the positives 
and 112 of the negatives were screened by nested PCR from sera and from clots. Among the 
LST+, only 6 (3.75%) were PCR+ from sera, while 66 (41.25%) were positive from clots; 
among the LST-, 0 were PCR+ from sera and 39 (34.82%) were positive from clots. As 
expected, no significant concordance was found between the two tests. Conclusions: (i) PCR 
from sera is not entirely useful for screening the prevalence of Leishmania infection, (ii) 
Although the LST provides the highest prevalence rates, use of both LST and PCR is 
recommended to obtain a more reliable prevalence score. (iii) The additional advantage of PCR 
is also the possibility of achieving, with other molecular techniques, the identification of the 
parasite, as is ongoing in our study. 

*This work received support from FONACIT/ MPPCT (Project MC-2008000911-2) and from 
the CEC (STREP-FP6-INCO-CT2005-015407) 
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Abstract:  

Leishmaniasis in human is a great health problem in a number of countries. The disease is 
caused by obligate intracellular vector-borne parasites of the genus Leishmania. The expansion 
of Leishmania is determined by multiple factors, including both parasite characteristics and host 
genetics. 

Spread and load of parasites is an important disease parameter. Detection and quantification of 
parasites is one of the central problems of parasitology and tropical medicine. Methods of 
parasite detection include microscopy, cell cultures, immunodetection and DNA-based 
techniques. At the present, PCR-based approaches are among the most promising. 

We developed a PCR-ELISA-based method for quantification of parasite DNA in total DNA 
isolated from organs and tissues (Kobets et al., Nature Protocols, 5: 1074-1080, 2010). The 
biotin- and digoxigenin-labeled primers complementary to the conservative region of kinetoplast 
minicircle DNA were used. The PCR product was quantified by sandwich ELISA. The present 
method is simple, highly sensitive, and allows analyzing a large number of samples in a short 
time. 

We have successfully applied this technique for mapping of two novel loci that control numbers 
of L. major parasites in the recombinant congenic mouse strain CcS-11. Lmr20 (chromosome 1) 
controls parasite numbers in inguinal lymph nodes, whereas Lmr5 (chr. 10) influences parasite 
load in spleen (Kurey et al., Immunogenetics, 61:619-633, 2009). 

We were also able to identify loci that control parasite load in the recombinant congenic strain 
CcS-16 after infection with L. tropica. Parasite numbers in inguinal lymph nodes were 
influenced by interaction between Ltr1 (chr. 2) and Ltr4 (chr. 4). Parasites numbers in spleen 
were controlled by two loci with opposite effects. Ltr3 (chr. 3) determined lower parasite load, 
whereas Ltr6 (chr. 11) was associated with higher parasite numbers. Parasite load in liver was 
controlled by Ltr2 (chr. 2), Ltr4, and Ltr8 (chr. 18). 

These results first clearly show that parasite elimination from different organs is under control 
of different sets of genes that overlap only partly. 

In addition to L. major and L. tropica detection, the primers we are using were proved to be 
suitable for L. mexicana, L. braziliensis, L. chagasi, L. donovani, L. aethiopica, and L. enterietii. 
Thus, the improved PCR-ELISA can be widely used for research purposes as well as improve 
diagnostics in medicine. 
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Abstract:  

Intro MSF has treated over 10000 VL patients using 20mg/Kg L-AmB in Bihar since 2007, a 
state estimated to have an adult HIV prevalence of <0.28%. Although MSF does not provide 



 

ART, HIV-VL co-infections have been recognized as a high risk group for both relapse and 
mortality after VL treatment. This abstract presents the field condition outcomes of all co-
infected patients treated from Jul 2007 until Aug 2012, and provides evidence of HIV 
prevalence in patients presenting with VL in Bihar. 

Methods This was a retrospective database analysis using routine program data. MSF follow up 
is both passive (e.g. relapsing patients who self-present) and active. To determine long term 
outcomes, all co-infected patients treated in the program were actively followed up between Oct 
2012 and Jan 2013.The range of time since completion of initial treatment ranged from 3 
months to 5 years. 

Results From Jul 2007 to Aug 2012, 161 patients had been diagnosed with HIV-VL co-
infection. 83.2% of whom were male, with a mean age of 36.5 yrs (SD 10.4). 41%(n=66) 
patients presented with a history of VL relapse. No patients had initial treatment failure after 
receiving 20mg/kg L-AmB. 

Of 161 patients followed up at the end of 2012, 25(15%) were not traced. Of these 25, only 7 
had no record of any passive or active follow up following discharge. Mortality at 0.5, 1, 2, 3, 4 
and 5 years after VL treatment was estimated as 14.4, 19, 22.5, 28.5, 28.5 and 59.1% 
respectively. Probability of relapse was 4.6, 16.6, 28.5, 28.5, 37.2 and 52.9% over the same time 
periods respectively. 

Relapse rates for primary VL and VL relapses were similar. Excluding the 7 cases with no 
record following treatment, the overall case fatality rate was 23.4%, of whom 23(64%) died 
within 6 months of completing VL treatment. CD4 count at time of VL diagnosis was available 
for 88 patients, with a mean (SD) of 127(109). No further CD4 counts were available. Of 100 
patients traced and alive at time of survey, 75 reported that they were currently on ART. 9 
reported never initiating treatment, 5 had started but discontinued, and 11 did not provide ART 
status information. 

From Mar 2011 to Dec 2012, MSF offered VCT to all patients ≥14 yrs diagnosed with VL and 
unknown HIV status.1535 patients were eligible for VCT, of whom 1519 were offered VCT. Of 
these >99% accepted VCT. 3.4% of these tested positive for HIV. 

Conclusion This is the biggest cohort of HIV-VL co-infected patients treated in the Indian 
subcontinent. Both national HIV and VL programs have yet to acknowledge the importance of 
co-infection or to develop appropriate guidelines and VCT is not currently recommended for all 
VL patients. The 11 times higher prevalence of HIV infection in patients presenting with VL, 
together with the high mortality and relapse rate compared to immunocompetent patients 
suggests this is an emerging issue that needs to be addressed. 
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Abstract:  

Up to 60% of visceral leishmaniasis (VL)-HIV coinfected patients will suffer from VL relapse 
in Ethiopia, despite being on antiretroviral treatment (ART). Established risk factors for VL 
relapse include previous episodes of VL, low CD4 count and advanced clinical HIV disease. No 
single study has evaluated the value of secondary prophylaxis in VL-HIV coinfection in L 
donovani endemic regions. Such strategies should be safe, effective and feasible to implement in 
low-income settings. Since pentamidine (PM) is not used for VL treatment in many countries, it 
has been proposed for secondary prophylaxis in regions with anthroponotic transmission. We 
designed a protocol to evaluate the effectiveness, safety and feasibility of PM infusion (4 mg/kg; 
monthly infusion for at least one year) in VL-HIV co-infected adults in a prospective cohort 
study in Northern Ethiopia. ART is systematically provided. Three groups of patients are 
eligible: 1) Current primary VL: active VL during the study period and with risk factors for 
future VL relapse (CD4 count< 200 cells, WHO stage IV HIV disease; 2) Current VL relapse: 
presenting with VL relapse during the study period; 3) Past VL: a history of VL but presenting 
with risk factors for VL during the study period. Exclusion criteria include pre-existing renal 
dysfunction or diabetes mellitus, pregnancy and lactation. Recruitment started in November 
2011 and is currently ongoing. A total of 129 patients were screened at the two clinical trial 
sites. To date, 48 patients are recruited out of the planned sample size of 72. The main reasons 
for non-recruitment include high CD4 count and too far away residential places from the study 
sites. Ten were past VL cases with risk factors, and 38 presented with current VL (23 VL 
relapse; 15 primary VL). So far eight (17%) patients have relapsed, out of which six were with 
previous relapses as well. Five of the relapses occurred only after two doses of PM. Two (4.5%) 
patients died; one due to renal failure that might possibly be related to PM among other factors, 
while the other died of meningitis. Five patients (10%) were lost to follow up. One (2%) patient 
was made to discontinue PM due to (reversible) hyperglycemia. This is the first large-scale 
prophylaxis study in VL-HIV coinfection that assesses the effectiveness, safety and feasibility of 
the intervention.  

 
 - CLINICAL LEISHMANIASIS 
[773]  
O 263 - INCREASING PARASITOLOGICAL FAILURE RATE OF VISCERAL 
LEISHMANIASIS TO SODIUM STIBOGLUCONATE AMONG HIV CO-INFECTED 
PATIENTS IN EAST AFRICA 
EJARA, E.D.1; LYNEN, L.2; MOHAMMED, R.1; BOELAERT, M.2; HAILU, A.3; VAN GRIENSVEN, 
J.2 
1.UNIVERSITY OF GONDAR, GONDAR, ETHIOPIA; 2.INSTITUTE OF TROPICAL MEDICINE, ANTWERP, BELGIUM; 3.ADDIS 
ABABA UNIVERSITY SCHOOL OF MEDICINE, ADDIS ABABA, ETHIOPIA. 
Keyword:leishmania ; hiv; sodium stibogluconate 
 

Abstract:  

VL is a neglected disease with limited available drugs for its treatment. Sodiumstibogluconate 
(SSG) has been the mainstay of treatment for VL for several decades and still is being used 
widely in resource-limited settings where Liposomal Amphotericin B (AmBisome®) is not 
often available. We describe the patient characteristics and treatment outcomes of 
parasitologically confirmed VL-HIV coinfected adults identified during screening for a 
secondary prophylaxis trial and treated with SSG; (initial treatment 20 mg/kg for 30 days). For 
those failing to achieve parasitological cure at 30 days, the duration of treatment was extended. 
AmBisome was given in case of severe SSG intolerance. Of the total of 53 patients treated with 
SSG between Nov 2011 and Dec 2012, 22 (41.5%) were relapsed cases and 35 (66.0%) were 
already on ART. The median age was 32 years, the majority (98 %) were male. Median CD4 
count at VL diagnosis was 57cells/µl (Q3 = 92; Q1 = 35 cells/µL) and 42.5 cells/µl (Q3 = 115 
and Q1 = 27 cells/µL) for those with or without ART at VL diagnosis, respectively. The tissue 



 

leishmania parasite load at diagnosis was +4 or more in 67.9% of the patients. Initial treatment 
outcomes at day 30 were: cure: 23 (43.4%), parasitological failure: 16 (30.2%), treatment 
discontinuation (intolerance): 5 (5.7%); death: 6 (11.3%); default/unknown: 3 (2%). Twenty 
patients (37.7%) required treatment for more than 30 days; and by the end of treatment, the final 
outcomes were: cure: 41 (77.4%), parasitological failure: 2 (3.8%); death: 7 (13.2%); 
default/unknown: 3 (5.7%). Severe SSG intolerance was seen in 13 (24.5%) of cases, requiring 
temporary (n-8 (15.1%) or permanent interruption (n-5 (9.4%). SSG-toxicity probably 
contributed to 6 (11.3%) of the deaths. In conclusion, a high parasitological failure rate of 30.2% 
was observed on standard SSG treatment course, requiring treatment extension. Even though 
most of the previous studies have not clearly documented parasitological response to SSG 
treatment, a trend of increasing parasitological failure was observed in the region. Additionally, 
SSG is highly toxic. Hence, we recommend the urgent need for alternative treatment options 
like combination therapy for VL/HIV co-infection in the region. 
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Abstract:  

In Brazil, more than 19.000 visceral leishmaniasis (VL) cases were reported between 2007 and 
2011, with 1,152 deaths. This high fatality rate may be partly related to the inefficiency of the 
health services to diagnose and offer prompt treatment. Three diagnostic tests: rK39 rapid test 
direct agglutination test (DAT) and polymerase chain reaction (PCR) have high performances 
and could be implemented to restructure algorithm and increase diagnostic access. 

We present the validation of diagnostic predictive models, the validation of a DAT prototype kit 
and the comparison of different DNA targets by PCR, in the perspective of increasing the access 
to adequate diagnosis in different settings. Prediction models were developed and validated by 
logistic regression and regression trees based on clinical signs and symptoms and five 
serological tests from 213 VL cases and 119 non-cases. The model composed of clinical-
laboratory variables and the rK39 rapid test showed the best performance (90% of sensitivity 
and 97% of specificity) and it could be used in local health services. 

A Leishmania infantum freeze-dried antigen was standardized for production of a DAT 
prototype kit (DAT-LPC). This test was validated with serum samples from 103 VL cases and 
110 non-cases and showed 99% of sensitivity and of 98% of specificity. The DAT-LPC is a 
robust, simple and equipment-independent tool and could be used in local laboratories. 

The PCR study was conducted in three research centers using primers that amplify different 
targets of Leishmania spp. in blood from 32 VL cases and 39 non-cases, showing up to 100% of 
sensitivity and specificity. In this study, the kDNA and hsp70 targets were recommended for a 
subsequent validation of PCR in reference services. In conclusion, existing diagnostic tools offer 
high performances and can be complementarily used in different scenarios: simple algorithm 
and rapid tests in primary health care, DAT in local laboratories and blood PCR in reference 
laboratories. There is an urgent need and appropriate conditions to replace the indirect 
fluorescence antibody test in public health services in Brazil and other countries where it is still 
used. 
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Abstract:  

Visceral leishmaniasis (VL) remains an important public health problem in the endemic regions 
of South Asia, East Africa, and Brazil. A point-of-care rapid diagnostic test (RDT) for anti-
Leishmania donvani antibodies, based on the rK39 kinesin antigen, has given high sensitivity in 
South Asia but is less effective in East Africa. This may be explained by regional diversity of 
the L. donovani kinesin antigen or by differential levels of IgG production among Indian and 
East African VL patients. To investigate antigenic diversity, we amplified and sequenced the 
section of the kinesin gene corresponding to the rK39 diagnostic antigen from a panel of East 
African L. donovani and compared the sequences to those of South Asian L. donovani. We 
observed regional specific polymorphisms, with substantial non-conservative changes in the N 
terminal half of each antigen repeat, and small stretches of conserved residues towards the C 
terminus. We also compared anti-L. donovani IgG titres among Indian and Sudanese VL 
patients by ELISA. We showed a clear difference between the two groups, namely that Indian 
patients had a significantly higher level of anti-Leishmania antibodies compared to those from 
Sudan. These observations remained consistent when further analysed by age, gender or 
geographical source of the lysate antigen used in the ELISA. Thus both diversity of the rK39 
diagnostic antigen and the distinct anti-Leishmania IgG response levels between Indian and 
Sudanese VL patients are likely to contribute to the differential regional efficacy of the rK39 
RDT 
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Abstract:  

Visceral leishmaniasis is a public health problem in many countries worldwide with an 
estimated annual incidence of 0.2-0.4 million cases and 10% fatality rate. India, Bangladesh, 
Nepal, Sudan, South Sudan and Brazil contribute 90% of the total VL cases reported. Classical 
diagnostic tools, such as spleen aspirate examination, are invasive and are high risk procedures. 
In the Indian sub-continent VL is currently diagnosed based on clinical criteria and rK39 ICT 
test, which requires finger prick blood. Non-invasive diagnostic tools for diagnosis of VL are 



 

not currently available, but are highly desirable. In this study we investigated the diagnostic 
accuracy of anti-leishmanial antibody detection in urine for non-invasive VL diagnosis in 
Bangladesh. 

The study population constituted 96 newly diagnosed, parasitologically confirmed VL cases 
from the Rajshahi Medical College Hospital and 108 controls. Of 108 controls, 44, 21 and 43 
were endemic healthy controls, non-endemic healthy controls, and disease controls, 
respectively. Serum and urine specimens were collected and transported to the parasitology 
laboratory of icddr,b for analyses. Antibody against rK39 and rK28 leishmanial antigen was 
measured in each sample by ELISA. 

Sensitivity of serum anti-rK39, serum anti-rK28, urine anti-rK39 and urine anti-rK28 were 
found to be 94.79% (95% CI, 95.21%-100.00%), 98.90% (95% CI, 93.51%-99.95%), 97.90% 
(95% CI, 91.96%-99.64%), 98.90% (95% CI, 93.51%-99.95%), respectively. Specificity of 
serum anti-rK39, serum anti-rK28, urine anti-rK39 and urine anti-rK28 were 98.29% (95%CI, 
92.81-99.68), 95.37% (95%CI, 89.01%-98.28%), 96.48% (95%CI, 90.24%-98.81%), 97.67% 
(95%CI, 91.50-99.30), respectively. Comparison of these different tests by ROC revealed that 
the urine-anti rK28 ELISA demonstrated the best accuracy with AUC 0.98 (95% CI, 95.1-99.5). 

Our data indicate that diagnosis of VL using non-invasive methods is possible and that detection 
of anti-rK28 antibodies in urine may provide the best diagnostic accuracy for diagnosis of VL. 
An expanded phase three diagnostic study is required to establish the predictive values of urine 
anti-rK28 in diagnosis of VL. 
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Abstract:  

Chronic skin ulcers can be caused by several infectious, inflammatory, neoplastic and vascular 
diseases. It is important to know the cause of an ulcer before starting treatment, particularly 
when this treatment is costly, toxic, prolonged or invasive. The aim of this study was to develop 
clinical prediction rules that distinguish leishmaniasis from other causes of skin ulcers. We 
included 170 patients with chronic skin ulcers (lesion present for ≥ 2 weeks) who attended the 
Instituto de Medicina Tropical Alexander von Humboldt in Lima between September 2000 and 
December 2001. Based on a set of diagnostic tests including Giemsa, Ziehl-Neelsen and 
potassium hydroxide staining; PCR for leishmaniasis; histopathology; and cultures for 
mycobacteria and fungi, we classified these people has having leishmaniasis (n=116) or other 
diseases (n=54: 15 stasis ulcers, 8 tuberculosis, 7 neoplasia, 5 sporotrichosis, 4 osteomyelitis, 2 
other mycoses, 2 brachial cysts, 1 botryomycosis, 1 buruli ulcer, 1 fixed drug eruption, and 8 
lesions of unknown, non-Leishmania origin). To evaluate the diagnostic value of simple clinical 



 

parameters, we used logistic regression and CART (classification and regression tree). The 
prediction rule derived from the logistic regression model included 3 factors with a score of 3 
(age ≤39 years, job in Amazon region, and lesion on exposed area) and 4 factors with a score of 
2 (disease duration ≤346 days, maximum diameter of largest ulcer ≤77 mm, number of ulcers 
≥2, and absence of scars). At an optimal cut-off of 6.5, the sensitivity of this rule for the 
detection of leishmaniasis was 96% (95% confidence interval (95%CI) 90-98) and the 
specificity 50% (95%CI 37-63). The area under the receiver operating characteristic curve was 
0.85 (95%CI 0.79-0.91). In the CART analysis, the best variables to discriminate leishmaniasis 
from other diseases were: location of ulcers, disease duration, age, and number of ulcers. The 
CART learning sample classification sensitivity was 95% (95%CI 89-98) and the specificity 
69% (95%CI 55-79). The cross-validation classification sensitivity was 91% (95% CI 84-95) 
and the specificity 48% (95% 35-61). Among people with chronic skin ulcers, clinical prediction 
rules can help to differentiate leishmaniasis from other causes of chronic skin ulcers and can 
help to choose the most appropriate diagnostic tests. If further validated, such rules could 
increase the efficiency of diagnostic algorithms. 
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Abstract:  

Soluble leishmania antigen (SLA)-specific T-cell interferon gamma release assays (IGRA) have 
been developed for detecting L. donovani infection as an alternative to LST but requirement of 3 
ml of blood preclude this test widely acceptable for larger community based studies. This study 
is aimed at evaluating the performance of microplate based IGRA using 300µl blood with 
conventional IGRA (3ml blood) as a marker of infection for human visceral leishmaniasis. We 
employed whole blood assay with 3 ml and 300µl of blood to evaluate IFN-γ production in 
patients with active visceral leishmaniasis (VL, n=24), patients with cured VL (n=38), endemic 
Healthy Controls (NEHC, n=21) and control subjects living in non-endemic area (NEHC, 
n=05). Proportions of IFN‐γ responses, inter‐assay agreement and sensitivity were assessed. We 
found similar proportions of levels of IFN‐γ and comparable sensitivity with microplate IGRA. 
The inter‐assay agreement between the test was strong (kappa = 0.82). The mean variability of 
duplicate measurements was 1.23% (intra-plate variation) and the coefficient of variation 
between plates (inter-plate variation) was 8.54%. These findings confirm that 96-well 
microplate based whole blood assay (IGRA) is as sensitive as conventional IGRA and 
promising tool for providing the means to more efficient screening in large scale 
epidemiological studies. 
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Abstract:  

The diagnosis of visceral leishmaniasis relies on the demonstration of Leishmania parasites in 
tissue samples and on serological tests. Parasitological techniques are invasive, require 
sophisticated laboratories, consume time, and/or lack accuracy. Recently, rapid diagnostic tests 
that are easy to perform have become available. We present the preliminary findings of an 
ongoing Cochrane review set up to determine the diagnostic accuracy of rapid tests for the 
diagnosis of visceral leishmaniasis in patients with suspected disease presenting at health 
services in endemic areas. In May 2011, the following databases were searched: MEDLINE, 
EMBASE, LILACS, CIDG SR, CENTRAL, SCI-expanded, Medion, Arif, CCT and the WHO 
trials register. This review includes original, phase III, diagnostic accuracy studies of rapid tests 
in patients clinically suspected to have visceral leishmaniasis. As reference standards, we 
accepted: (1) direct smear or culture of spleen aspirate; (2) composite reference standard based 
on parasitology, serology, and/or response to treatment; and (3) latent class analysis. Two 
authors independently extracted data and assessed quality of included studies (using the 
QUADAS-2 tool). Discrepancies were resolved by a third author. We did a meta-analysis to 
estimate sensitivity and specificity of rapid tests, using a bivariate normal model with a 
complementary log-log link function. Each index test was analysed separately. As possible 
sources of heterogeneity, we explored: geographical area, commercial brand of index test, type 
of reference standard, disease prevalence, study size, and risk of bias. We also did a sensitivity 
analysis to assess the influence of imperfect reference standards. Twenty-two studies containing 
information about four index tests (rK39 immunochromatographic test (ICT), rK26 ICT, latex 
agglutination test in urine, and FAST agglutination test) and recruiting 3884 participants (2388 
with visceral leishmaniasis) were included. We did a meta-analysis for the rK39 ICT (including 
16 studies/3331 participants) and the latex agglutination test (6 studies/1375 participants). For 
the rK39 ICT, the overall sensitivity was 92.2% (95% confidence interval (95%CI) 84.4-97.0) 
and the specificity 92.3% (95%CI 85.4 to 96.8). The sensitivity was significantly lower in East 
Africa (84.6%; 95%CI 75.1-91.6) than in the Indian subcontinent (96.9%; 95%CI 92.1-99.2). 
For the latex agglutination test, overall sensitivity was 63.6% (95% CI 40.9-85.6) and specificity 
92.9% (95% CI 76.7-99.2). In conclusion, the rK39 ICT shows high sensitivity and specificity 
for the diagnosis of visceral leishmaniasis, but the sensitivity is notably lower in East-Africa 
than in the Indian Subcontinent. Other rapid tests lack accuracy and/or validation. 
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Abstract:  

(Roundtable: Emergency-reemergence of leishmaniasis in the border between 

Argentina, Brazil and Paraguay) 

Visceral Leishmaniasis (VL) and Cutaneous Leishmaniasis (CL) are both endemic in Alto 
Paraná (AP) and Canindeyú departments, which belong to border areas of the Triple Frontera. In 



 

the last few years up to 70 and 1300 VL and CL cases per year have been reported. The 
incidence rate of Leishmaniasis in AP has been estimated as 8.4 cases per 100.000 populations; 
however it leads to an underestimation of cases due to the indicator uses the whole population of 
the department. Besides, almost 25% of cases show mucosal presentation demonstrating the 
high severity in the epidemiological profile of Leishmaniasis brasiliensis in the country. 

The VL cases were diagnosed sporadically until year 2000; however, the last decade 40 cases 
were confirmed and in 2012 60 new cases were reported in a lapse of eight months. Lutzomyia 
longipalpis and Leishmania chagasi are the vector and the etiological agent of the disease 
respectively. This vector was recently found in Ciudad del Este without previous records. The 
canine VL in Paraguay was identified in Asunción in 1998, currently it is spread in all 
neighborhoods. It is important to notice that a clear expansion has been observed towards AP 
which currently shares with Central Department ninety percent of canine cases. 

In AP, VL and CL are occurring in different scenarios with areas of coexistence, since forest 
transmission (CL) because of the dwelling proximity to urban areas (VL) with peridomestic risk 
of transmission of both diseases. It is important to mention that migration and transitory 
permanence of high contingency of tourist by commercial reasons, indigenous populations with 
poor health accessibility, as well as permanent residents in urban areas exposed to canine 
endemicity, are increasing the expansion of the etiological agent. Deforestation process and 
changes in the land use are also socioeconomic and environmental determinants that enhance the 
exposition that increase the VL and CL transmission. 
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Abstract:  

Heat therapy (HT) was first considered in 1955 by da Silva and Brenner, and over a dozen 
reports have been published since. This paper will review 4 trials for treatment of Cutaneous 
Leishmaniasis (CL) in Brazil (1), Afghanistan (2), US (3), and India (4). In all trials patients 
were selected at random, and treated with HT or an alternative therapy; HT used the 
Thermosurgery Technologies Instrument. In Brazil, 37 patients with L.V. braziliensis were 
treated with either IM glucantime for 21 days or with 1 application of HT for 50oC for 30 
seconds. There was no significant difference in healing of lesions at 30 days in this study, at 
which time patients received glucantime as we had not shown that there was a systemic effect 
that we subsequently saw. In Afghanistan, 360 patients with L. tropica were either treated with 5 
weekly intralesional (IL) injections with SSG or 1 application of HT as above. In the US, 
patients with L. major were either treated with 10 days of SSG IV or 1 application of HT as 
above. In India, 104 patients with L. tropica were either treated with twice weekly IL for two 
weeks or HT for 50oC for 60 seconds. In (2), (3), and (4) trials there were no significant 
differences in the cure rate between the two therapies. A 1-year follow-up in the (4) study 
showed no relapses, and no Leishmania was seen in a few selected biopsies. The secondary burn 
from HT leaves no scar other than that from Leishmania. In several cases of patients with two 
lesions, the lesion not treated with HT also healed. HT appears to be a simple and useful therapy 
for most cases of CL. 
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Abstract:  

Controlling the immunopathologic responses associated with cutaneous leishmaniasis is critical 
in designing new therapeutics for the disease. Using a mouse model of leishmaniasis, we have 
defined both the cells and cytokines that can promote increased disease. We found that when 
either CD4+ or CD8+ T cells are unregulated they promote increased pathology. Since patients 
with some of the most severe forms of cutaneous leishmaniasis have a deficit in IL-10 or IL-10 
receptor expression, we tested whether Leishmania infected mice would develop severe 
pathology when they were unable to respond to IL-10. We found that Leishmania major infected 
C57BL/6 mice lacking IL-10 regulation developed larger lesions than controls, but fewer 
parasites. Therefore, we next investigated what cytokines contribute to the increased pathology 
we observed when IL-10-mediated regulation is absent. Both IFN-γ, IL-17 and IL-22 levels 
were substantially elevated in mice lacking the capacity to respond to IL-10. IFN-γ promoted an 
increased infiltration of monocytes, while IL-17 contributed to an increase in neutrophils. 
Surprisingly, however, we found that IFN-γ did not contribute to increased pathology. Instead, 
blocking IFN-γ led to a significant increase in IL-17, neutrophils and disease. Similarly, the 
production of IL-17 by cells from leishmaniasis patients was also regulated by IL-10 and IFN-γ. 
Additional studies found that the IL-1 receptor was required for both the IL-17 response and 
increased pathology. Therefore, we propose that regulating IL-17, possibly by downregulating 
IL-1β, may be a useful approach for controlling immunopathology in certain forms of 
leishmaniasis. 
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Abstract:  

Function of regulatory B cells secreting IL-10 in patient infected by Leishmania guyanensis. 
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Immune suppression like other important biological processes involves an integrated network of 
cells and molecules. Previously we have shown that the lesion’s chronicity of patients infected 
by Leishmania guyanensis is associated with local immunosuppression due to the presence of 
Treg cells. This suppressive activity involves IL-10 (1). B lymphocytes are also part of this 
integrated network (2). 

IL-10 produced by B cells (Breg) is crucial for the suppression of TH1 and TH17 responses 
(3).In Balb/c mice infected by Leishmania major, regulatory B cells shape the developpement of 
TH2 immune responses through IL-10 production (4). 

At the Institut Pasteur de la Guyane, we are studying in PBMC and skin lesions the suppressive 
function of regulatory B cells secreting IL-10 in patients infected with L. guyanensis and healthy 
controls. Written informed consent was obtained from each subject prior to enrollment in study 
.Ethical approval was obtained for this study. 

Our results indicate the presence of B cells secreting IL-10 in PBMC of patients (6%) and 
healthy subjects (2%). These cells population have also a suppressive function on TH1 T cells 
response. The role of interleukin-10 is essential for suppression (results obtained after IL-10 
neutralization). They are also found in skin biopsies and their accumulation is different 
depending the time of duration of the lesions. Chronicity might be the consequence of the 
excessive down regulation of a successful effector response by Tregs and Bregs. 
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Abstract:  

Leishmania braziliensis and Leishmania amazonensis cause cutaneous leishmaniasis (CL). We 
determined the levels of cytokines produced by peripheral blood mononuclear cells (PBMC) 
from 40 CL patients after in vitro stimulation with whole-cell extracts of L. amazonensis and L. 
braziliensis promastigotes (La and Lb, respectively) and we investigated the existence of 
associations between cytokine production and clinical parameters. All patients were from Rio de 
Janeiro state, Brazil, where L. braziliensis is virtually the only species causing CL. A control 
group of 13 healthy donors without previous exposure to Leishmania infection was also studied. 
Interferon-gamma (IFN-γ), interleukin (IL)-10, tumor necrosis factor-alpha (TNF-α) and IL-5 
levels were measured in supernatants of stimulated and unstimulated cultures by ELISA. We 
also quantified IFN-γ or IL-4-producing cells by ELISPOT using La as stimuli and unstimulated 
cultures as a background control. For statistical analysis of the data, the Mann Whitney, 
Wilcoxon, Spearman and Fisher’s tests were used. When stimulated with La, the IFN-γ levels 
and the frequencies of IFN-γ- and IL-4-producing cells in the patients´ group were higher than 
those of the control group (P<0.0001, P<0.05 and P<0.05, respectively). In the patients´ group, 
Lb stimulated higher levels of IFN-γ (P<0.001) than La, but no difference was seen for the other 
cytokines. In the patients´ PBMC cultures, IFN-γ (P<0.0001, r=0.8556) and IL-10 (P<0.0001, 
r=0.909) levels stimulated by La and Lb were positively correlated. In PBMC cultures from the 
patients, positive correlations between IFN-γ and IL-10 production (P<0.005, r=0.5916) and 
also between TNF-α and IL-10 production (P<0.01, r=0.5615) were found after La stimulation, 
but not after Lb stimulation of the patients´ cells or in the healthy control cultures. The number 
of lesions was negatively correlated with IL-10 levels stimulated by Lb (P<0.05, r =-0.5316) and 
with IFN-γ levels stimulated by La (P<0.05, r =-0.4291). The IFN-γ levels after therapy were 
higher than those seen before therapy (P<0.05 for La and Lb stimulation). Low production of 
IFN-γ was associated to therapeutic failure (P<0.05 for La and Lb). Our study revealed 
important associations between clinical presentation/outcome and cytokine production 
stimulated by Leishmania antigens. Moreover, it shows clear differences between L. braziliensis 
and L. amazonensis antigens with regard to modulation of cytokine responses. 
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Abstract:  

Leishmaniasis is a complex of diseases caused by the protozoan parasite from Leishmania genus 
and is one of the priorities for World Health Organization. Prior studies in mice have shown that 
neutrophils are the first cell line of defense against invaders microorganisms and are rapidly 
recruited to the site of Leishmania infection, playing an active role by capturing parasites in the 
skin. They act through the release of inflammatory mediators and are known as the main source 
of leukotriene B 4 (LTB4), a potent pro-inflammatory lipid mediator. However, the role of 
LTB4 in the control of Leishmania amazonensis infection by human neutrophils has not yet 
been investigated. In this study, we demonstrated that L. amazonensis infection induced 
activation of human neutrophils, characterized by an increase in Mac-1 (composed by CD18 and 
CD11b), as well as, a decrease in CD62L and CD16 surface expression. Besides the phenotype, 
the function of these cells is also activated since an increased ROS production is observed. 
Furthermore, L. amazonensis infection or treatment with its lipophosphoglycan (LPG) induced 
neutrophil granules release of metalloproteinase 9 (MMP-9) and myeloperoxidase (MPO), as 



 

well as, LTB4 production.We also investigated the role of LTB4 in the control of L. 
amazonensis by human neutrophils. We found that LTB4 control Leishmania killing inside the 
neutrophil by regulating granules enzymes release and ROS production. Finally, L. amazonensis 
infection induces a rapid increase of TLR2 and TLR4 surface expression within 30 minutes, but 
only TLR2 is internalized after three hours. Zileuton, the pharmacological inhibitor of 5-LO and 
therefore, inhibitor of LTB-4 production, decrease TLR2 expression and the infection rate in L. 
amazonensis-infected neutrophil. These data suggests that TLR2 is the entrance path for L. 
amazonensis in human neutrophils and its expression is, at least, partially LTB4-dependent. We 
also analyzed the intracellular signaling pathway involved in this process and we found that 
NFkB and PPARα signaling majorly regulate leishmanicidal mechanism of LTB4 on human 
neutrophils. Together, our data indicates, for the first time, the relevant role of LTB4 in the 
phagocytosis and killing of L. amazonensis by human neutrophils. 
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Abstract:  

The cutaneous leishmaniasis (CL) is a chronic inflammatory disease caused by dermotropic 
species belonging to the Viannia and Leishmania subgenera, being Leishmania (V.) braziliensis 
the main agent in Brazil (MS 2007). Leishmania are injected into the vertebrate host as a 
promastigote, which is phagocytosed by different phagocytic cells in the host. In the 
mononuclear phagocyte system, promastigotes differentiate into amastigotes and then 
proliferate, establishing the infection (Goto & Lindoso 2010). The distinct ability of phagocytes 
to present antigens, produce cytokines and provide co-stimulatory signals may contribute to the 
severity of the outcome of CL. In this study, we evaluate the phenotypic features of phagocytes 
apart from cytokine signature of circulating T-cells from individuals presenting positive 
Montenegro skin test (MST+, n=09) without lesions and patients with cutaneous leishmaniasis 
(CL, n=18) as compared to control group (CT, n=09). These individuals are indigenous resident 
in Xakriabá community, northern of Minas Gerais State, Brazil, where the prevalence of the 
disease is around 9.0%. Our data demonstrated that monocytes from CL patients displayed an 
impaired ability to phagocytize L. braziliensis. This impaired phagocytic capability did not 
reflect on the expression of the MHC-I, CD23, CD80, TLR-2, TLR-4 and TNF-alpha molecules 
that are upregulated in CL as compared to MST+. The lymphocyte-derived cytokine signature 
demonstrated that a down-regulated synthesis of IL-10 or IL-4 is associated with lower L. 
braziliensis phagocytic index and lower nitric oxide levels produced by monocytes. The 
histopathological features of recent CL lesions (less than 90 days) showed an intense 
inflammatory reaction, characterized by mononuclear cells and polymorphonuclear leukocytes, 
whereas late CL lesions (more than 90 days) exhibit a predominance of mononuclear 
leukocytes. Moreover, the genic expression of cytokines and chemokines of skin biopsies from 
CL group evidenced in recent CL lesions, increased expression of IL-10, TGF-beta, IL-4, TNF-
alpha, IL-12, CCL2, CCL3, CCL5 and CXCL10 as compared with late CL lesions. Our findings 
suggest that a differential phenotypic features found in CL may be triggering distinct immune 
response associated with high morbidity during cutaneous leishmaniasis. 
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Abstract:  

Immunopathology in human cutaneous leishmaniasis involves the interplay between the 
inflammatory and anti-inflammatory arms of the immune response. Our previous studies have 
shown that mucosal disease is associated with an exacerbated in situ inflammatory response. In 
this study we proposed to evaluate the mechanisms of lesion formation in cutaneous 
leishmaniasis (CL), studying the in situ response in individuals at an early stage (E-CL) and a 
late stage (L-CL) of disease. Moreover, we evaluated the in situ response of pregnant women 
with CL, to evaluate the influence of a potential pregnancy-associated immunosuppression in 
the in situ immunoregulatory mechanisms during CL. Our hypothesis is that CL lesion 
progression involves the production of inflammatory cytokines, cytotoxic molecules and a down 
regulation of anti-inflammatory cytokines and that, in pregnant women, inflammatory cytokines 
play a less important role in lesion formation. Our study showed that lesion progression in CL 
patients is associated with an increased production of IFN-gamma, as well as of IL-10. 
Interestingly, CD8+ T cells are the main cell recruited to lesion sites and these cells express the 
cytotoxic molecule granzyme A, which is clearly associated with lesion progression. On the 
other hand, CL lesions in pregnant women are characterized by the recruitment of CD4+ and 
CD68+ cells, which express IFN-gamma and IL-10, but very high levels of IL-4 (virtually 
absent in non-pregnant CL patients). Thus, lesion formation and progression is controlled by 
distinct immunoregulatory mechanisms in pregnant versus non-pregnant individuals. 

*Support: NIH AI088650 and AI066253, CNPq, FAPEMIG and INCT-DT. e-mail: 
waldutra@gmail.com 
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Abstract:  

The ratio from infection to disease in an area of L.braziliensis transmission is 3,7:1 indicating 
that the majority of infected subjects have an asymptomatic or subclinical (SC) infection. While 
the Th1 immune response is important for leishmania killing and prevention of dissemination of 
disease, in patients with cutaneous leishmaniasis (CL) T cell activation and production of pro-
inflammatory cytokines are correlated with pathology. To better determine factors related to 
susceptibility and resistance to disease we have established a cohort of 305 household contacts 



 

(HC) of CL patients without previous or current evidence of CL in the endemic area of Corte de 
Pedra, Bahia, Brazil. Chemokine and cytokine levels and leishmania skin test (LST) were 
performed at entry and the association of the immune response with clinical outcome was 
analyzed. Aditionally we also compared immunologic response of HC who develop disease with 
those who remained disease free. Based on LST and in vitro IFN-γ production in cultures 
stimulated with SLA 54 (17,7%) subjects had evidence of exposure to L.braziliensis. In 36 
(11,8%) of them the LST was positive but in these IFN-γ was only detected in 22 (61,1%). 
Moreover in 18 HC only IFN-γ production was observed. After 2 years of follow up 
development of disease was documented in 33 (10,8%)of 305 HC. The frequency of HC who 
were LST+ and developed disease was 4 (11,1%) of 36 was similar to the frequency of HC who 
had LST negative and absence of evidence of immune response to SLA and developed disease 
29 (11,6%) of 250 (P>0.05). All 18 HC who were IFN-γ positive remained without disease. 
While there was no difference in the CCL2 levels between subjects who developed disease and 
those who did not develop disease, levels of CxCL9 at admission in those who progressed to CL 
(18191 ± 12173pg/ml) were higher (P<0.0001) than in those who remained free of disease 
(2413 ± 2935pg/ml). In this study we showed that at least 2 tests LST and IFN-γ are necessary 
to determine evidence of exposure to L.braziliensis and only a moderate concordance was 
documented between LST and IFN-γ among HC of CL patients. While a positive LST was not 
associated with ability to control L.braziliensis, infection evidence of IFN-γ production in the 
absence of a positive LST was related with protection. Moreover high levels of CxCL9 were 
associated with development of CL. 
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Abstract:  

The interactions between Leishmania and host macrophages play a central role in the 
pathogenesis of infection. Parasites ability to establish a successful infection is initially related 
to complement system survival as well as competency to bind and enter a number of host cells. 
But the only cells within which parasites can replicate are the macrophages. Once the amastigote 
has established itself inside the macrophage and has replicated, the next step is spreading to 
uninfected phagocytes. Given the modest number of parasites inoculated during natural 
transmission (1-1000), the spread of amastigotes to uninfected macrophages is crucial to the 
development of the disease. 

The mechanism through which this takes place is largely unknown. However it is understood 
that the first steps of infection take place silently and that ulceration develops few weeks to 
months from the sandfly bite. Since apoptosis causes cells to be phagocytosed by macrophages 
without eliciting an inflammatory response, we suggest it could be involved with the mechanism 
through which Leishmania parasites spread. Apoptotic cells are also known to be able to release 
“come and get me signals” which in the Leishmania model would induce movement of 
uninfected macrophages to the site of infection, also facilitating spreading. Moreover parasites 
could hide within macrophages apoptotic bodies and easily spread to neighbouring cells without 
having to come into contact with the complement system. Previous studies on the effects of 
Leishmania on host macrophages have shown negative modulation of host cell apoptosis at early 
stages of infection but such effect fades as infection progresses. Moreover late stages of 
infection have shown an increase in the number of apoptotic cells both in vitro and in vivo. 



 

This work investigates the effect of three Leishmania species responsible for cutaneous 
leishmaniasis on human host cells apoptosis and also the effect of apoptosis induction on 
infection. Macrophages infected with various Leishmania species were studied for early 
apoptotic characteristics. Infection and apoptosis was detected simultaneously thanks to the use 
of GFP expressing parasites. The effect of apoptotic induction on infection was also evaluated. 
The results presented support the theory that apoptosis induction on host cells could play a role 
in silent parasites spreading between human host cells. 
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Abstract:  

There is a need for new a better drugs to treat cutaneous leishmaniaisis (CL). Recently, the 
hamster model for CL was optimized by inoculation in the dorsal skin. In this model of infection 
the therapeutic response of the lesion is easily determined by comparing the size of the lesion 
before and after the treatment and the clinical response in terms of cure is followed according to 
the re-epithelialization of the lesion site. To search new drugs to treat CL, the therapeutic 
response of several compounds was evaluated in hamster experimental infected in the dorsal 
skin. Previous anesthesia, golden hamsters (male and females) was inoculated intradermally at 
the dorsal skin with 1 to 5 x l07 promastigotes of L. amazonensis. Animals were treated after 
development of typical skin lesions. Compounds were applied topically daily during 10 to 20 
days. The effectiveness of each treatment was assessed comparing the lesion sizes prior to and 
after treatments every 2 weeks during 3 months. This approach has proven its versatility and 
easiness but also its correlation with therapeutic potential of new alternatives to treat CL. By 
using this method the quality of animal life regarding locomotion, search for food and water, 
play and social activities is also preserved. 

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[595]  
O 281 - MEMBRANE ACTIVE PEPTIDES IN THE CHEMOTHERAPY OF LEISHMANIA : 
FROM PIERCING DEVICES TO DRUG SMUGGLERS. 
RIVAS, L. 
CENTRO DE INVESTIGACIONES BIOLÓGICAS (CSIC), MADRID, SPAIN. 
Keyword:antimicrobial peptide; phospholipid; membrane 
 

Abstract:  

Drug-phospholipid interaction is a factor rarely exploited in the chemotherapy of infectious 
disease, including Leishmania; by contrast, it is extensively utilized in Nature to account for the 
activity of a wide variety of antimicrobial peptides (AMPs).These peptides work either through 
a stable interaction with the cell membrane of the parasites, leading finally to membrane 
permeabilization, with disruption of their intracellular homeostasis as a final outcome, or in a 



 

transitory manner, to cross biological membranes throughout their reversible interaction with the 
phospholipid matrix, mandatory to gain access into their final internal targets. This last step is 
shared with the so-called cell penetrating peptides (CPPs). Their rationale for application is their 
capacity to  smuggle into the cytoplasm of the pathogen a wide variety of cargo molecules 
conjugated to them, otherwise intrinsically impermeable to the membrane, bypassing 
requirements for the presence of a dedicated transporter/trnaslocator in the membrane.. In this 
respect, due to the  special characteristics of endocytosis as well as  structure and composition 
of  plasma membrane, Leishmania appears as a challenging organism for CPPs, when compared 
with mammalian cells. Although a previos proof for the feasibility of this strategy was obtained 
using  a miltefosine-Tat conjugate  able to revert  miltefosine resistance in Leishmania strains 
defective in the uptake system for this drug (Luque-Ortega, 2012 J.Control Rel. 161: 835),  at 
least a partial rewiring of the current CPP strategies   on higher eukaryotes is required for 
Leishmania. 

In this communication, we summarize  our data concerning the search of CPPs and AMPs active 
on Leishmania, either from others previously tested succesfully on  mammalian cells (e.g: SynB 
, SAP, polyarginines) or from brand-new gamma peptides, as well as their in vitro performance 
based on  i).-Overall cellular accumulation, ii).-Distribution inside the parasite and parasite-
macrophage system. iii).-Mechanism of entry, iv) Strategies to increase cell and organelle 
peptide specificity and  v).- Modulation of  leishmanicidal vs cell-penetrating activities  co-
existing in some  of the studied peptides, in order to evaluate the feasibility of membrane-active 
peptides as a tool in chemotherapy and biology of the parasite. 

Supported by projects: EU (HEALTH-2007-223414), ISCIII-FEDER RD 06/0021/0006, 
RD12/0018/0007 and ISCIII PI09-01928, PI12-02706 
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Abstract:  

Background: For over 20 years, we have developed short peptide inhibitors of protein-protein 
interactions between signaling enzymes, such as protein kinase C, and its scaffold protein, 
receptor for activated C-kinase (RACK). These short bioactive peptides are highly selective and 
effective in several animal models of human diseases. Some of these peptides were also tested in 
humans and were shown to be safe. 

RACK interacts with and regulates multiple signaling enzymes that have key cellular functions. 
The RACK ortholog in Leishmania, LACK, and Trypanosoma cruzi, TRACK, are not well 
characterized but are functionally critical; parasites in which LACK was knocked out are not 
viable, and parasites that express low levels of LACK fail to parasitize even immune-
compromised mice. Because of their homology to RACK, we assumed that LACK and TRACK 
are also key scaffolding proteins involved in essential signaling processes in the parasites. 

Methods: Since we predicted that LACK and TRACK are a drug targets for these parasitic 
diseases, we developed inhibitors of LACK and TRACK interactions with their corresponding 
binding proteins, using a rational approach. Peptides were derived from the least homologous 



 

sequences between the parasitic RACKs (LACK and TRACK) and the human RACK, which 
were then conjugated to the cell permeable TAT-derived peptide for drug delivery. 

Results: When used to treat L. amazonensis, L. Donovani or T. Cruzi promastigote cultures for 
24 hours, two peptides resulted in growth inhibition with IC50 of approximately 10μM. These 
peptides also inhibited infection of macrophages by L. amazonensispromastigotes. Furthermore, 
in a T. cruzi infection mouse model, one peptide reduced the parasitemia of the mice by 90% as 
compare to vehicle treated mice. The peptides appear to be non-toxic to the host macrophages. 

Conclusion: Therefore, without any knowledge of partner proteins of LACK/TRACK, we were 
able to design presumed inhibitors of their function to inhibit parasite’s viability. Our method of 
rationally identifying peptide therapeutics is likely applicable to design of other anti-parasitic 
drugs. 
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Abstract:  

Identification of new molecular targets in the parasite is an important step toward the design and 
development of new drugs. Phospholipid biosynthesis pathways are attractive targets for new 
antileishmanial compounds since phospholipids are important in the morphology and 
physiology of the parasite. The first step in the biosynthesis of phosphatidylcholine, the most 
abundant phospholipid in Leishmania membranes, requires the phosphorylation of choline 
acquired from the media, a reaction catalyzed by choline kinase (CK, EC 2.7.1.32). The genes 
encoding the putative choline/ethanolamine kinases from Leishmania infantum and L. 
braziliensis were cloned, expressed and the encoded recombinant proteins were then purified. 
These proteins show high homology between them, and all the motifs correspond to the already 
reported kinases. The enzyme possesses choline kinase activity with apparent Km values with 
respect to choline and ATP of 0.083±0.009 mM and 0.37±0.03mM, respectively. The enzyme 
can also phosphorylate ethanolamine in vitro but the apparent Km for ethanolamine appears to 
be almost 1000-fold greater than for choline. Bioinformatic analysis suggests a separate gene 
present in Leishmania genomes is likely to play a role in ethanolamine phosphorylation. 
Characterization of the choline kinase from L. infantum and L. braziliensis will provide a new 
target for design and evaluation of novel compounds with antileishmanial activity directed 
toward the inhibition of phosphatidylcholine biosynthesis. 
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Abstract:  

Available cell-based screens for selection of novel anti-leishmanial compounds are mostly based 
on the use of Leishmania promastigotes or axenic amastigotes. Here we applied a new multi-
stage screening procedure that combines physiologically relevant phenotypic assays on 
intracellular amastigotes with biochemical viability assays on host-free parasites. Our 
phenotypic screen relies on primary macrophages (MØ) hosting DsRed transgenic, mouse 
lesion-derived L. amazonensis amastigotes. Parasite load of living infected MØ cultures is 
estimated by quantification of fluorescence associated with reporter-stained parasitophorous 
vacuoles (PV) that correlates with the presence of live amastigotes. Our assays have been 
miniaturized on 384-well plates and biological materials, compounds and fluorescent reporters 
are handled and distributed automatically and sequentially without washes by a robotic Tecan 
Evo® station in a BSL2 environment. 

The first stage of the pipeline monitors the raw fluorescence of each sample well associated with 
PVs of infected host cells using a fast and sensitive plate reader. Toxicity on host cells is 
simultaneously assessed by Hoechst nuclear staining. Compounds with specific leishmanicidal 
activity are selected based on the significant decrease of PV fluorescence compared to negative 
controls, and the maintenance of host cell nuclear fluorescence. The second stage of the pipeline 
uses a PerkinElmer Opera™ confocal plate reader for automatic image acquisition at the single 
cell level of the entire surface of each well. For this high content assay (HCA), fluorescence 
images are acquired for LysoTracker-stained PVs, Hoechst-stained MØ nuclei, and DsRed2-
expressing transgenic amastigotes, and compounds are selected for their selective activity on 
intracellular parasites. From 2500 compounds tested in phenotypic assays, 20 compounds 
belonging to novel scaffolds and scaffolds already known to present anti-leishmanial activity 
(e.g. bisindolymaleimides or paullones) displayed interesting biological activity at micromolar 
range. The most selective compounds are currently tested on cultured promastigotes and axenic 
amastigotes of L. amazonensis and L. donovani using a dye reduction assay to determine their 
mode of action, which could be either direct or indirect via host cell targets that are required for 
intracellular Leishmania development. The pipeline with illustrated examples of the assays and 
the new inhibitor scaffolds will be presented. 

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[513]  
O 285 - SCREENING AGAINST LEISHMANIA INTRACELLULAR AMASTIGOTES: 
COMPARISON TO A PROMASTIGOTE SCREEN AND IDENTIFICATION OF 
MOLECULES TARGETING HOST-ENCODED FUNCTIONS. 
DE MUYLDER, G.1; ANG, K.H.2; CHEN, S.2; ARKIN, M.R.2; RIJAL, S.3; DUJARDIN, J.4; 
ENGEL, J.C.1; MCKERROW, J.H.5 
1.UCSF-CENTER FOR DISCOVERY AND INNOVATION IN PARASITIC DISEASES, SAN FRANCISCO, UNITED STATES; 
2.UCSF-SMALL MOLECULE DISCOVERY CENTER, SAN FRANCISCO, UNITED STATES; 3.B.P KOIRALA INSTITUTE OF 
HEALTH SCIENCES, DHARAN, NEPAL; 4.INSTITUTE OF TROPICAL MEDICINE, ANTWERP, BELGIUM; 5.UCSF-CENTER FOR 
DISCOVERY AND INNOVATION I PARASITIC DISEASES, SAN FRANCISCO, UNITED STATES. 
Keyword:high-throughput screen; amastigote; host-cell 
 

Abstract:  

The ability to screen compounds in a high-throughput manner is essential to the process of small 
molecule drug discovery. Critical to the success of screening strategies is the proper design of 
the assay, often implying a compromise between ease/speed and a biologically relevant setting. 
Leishmaniasis is a major neglected disease with limited therapeutic options. Traditionally, high 



 

throughput screens against Leishmania have been conducted against the extracellular insect-
infective stage of the parasite (promastigote), leading to the identification of compounds with 
anti-leishmanial activity but yielding no information about their efficacy in the intracellular 
context encountered by the parasite in its mammalian host. 1- We have developed a high-content 
cell-based screening assay targeting the clinically relevant, but more difficult to culture, 
intracellular amastigote stage of the parasite. Screening of a 909-compound library against 
Leishmania donovani promastigotes and intracellular amastigotes revealed that while a 
promastigote screen remains more suitable for automation, it failed to identify all active 
compounds and led to numerous false positive hits. 2- Given the presence of the host cell in the 
assay, this screening method allowed for the identification of host-encoded molecules important 
for parasite development. We identified one compound specific to the infective amastigote stage 
of the parasite. This compound affects intracellular but not axenic parasites, suggesting a host 
cell-dependent mechanism of action. 

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[900]  
O 286 - DRUG REPOSITIONING PREDICTION OF POTENTIAL ANTI-LEISHMANIAL 
COMPOUNDS BASED ON HOMOLOGY SEARCH. 
MUSKUS, C.E.1; FLOREZ, A.2; ROBLEDO, S.M.1; OCHOA, R.1 
1.UNIVERSIDAD DE ANTIOQUIA, MEDELLIN, COLOMBIA; 2.GERMAN CANCER RESEARCH CENTER (DKFZ), HEIDERBERG, 
GERMANY. 
Keyword:leishmania; drug search; homology search 
 

Abstract:  

New drugs for the treatment of leishmaniasis are an urgent need given the severe side effects 
observed in some patients with the first and second drug choices and the increased parasite 
resistance to these drugs. In order to predict potential drug candidates a homology strategy was 
carried out. The hypothesis is based on that if a recognized protein target of a particular drug has 
a homologous protein in the Leishmania proteome, the compound with some considerations, 
might also act against the Leishmania protein. To accomplish this, all proteins being recognized 
as targets of a particular drug and deposited in drug databases (DrugBank and ChEMBL) were 
downloaded and a homology search was carried out using PSI-BLAST against the whole 
Leishmania proteome of the three initial sequenced species. Using this strategy, 147 compounds 
were identified as drug candidate or with the chance of inhibit a homologous and conserved 
protein in the three Leishmania species. Similarly, 236 drug candidates were identified with 
potential activity against L. major, 228 against L. infantum and 279 against L. braziliensis. The 
potential compounds are drugs with recognized anti-viral, anti-cancer, anti-inflammatory, anti-
fungal activity or as kinase inhibitors. In vitro evaluation of the anti-Leishmania activity of 10 
compounds, along with cytotoxicity was carried out in U-936 cells and GFP-transfectant 
parasites using flow cytometer. Five compounds showing a good selectivity index in vitro were 
additionally evaluated in hamsters for cutaneous leishmaniasis and administered parenterally. 
One of these drugs showed a percentage of healing higher than 80% in hamsters with a notable 
reduction in the parasite load. 
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Abstract:  

The treatment options for patients suffering from visceral leishmaniasis (VL) are limited and are 
often old drugs with serious limitations due to toxicity, inconvenient routes of administration, 
long duration of therapy and limited efficacy.  There is an urgent need to deliver a new 
generation of safe, effective and convenient medicines to tackle this disease and combat the 
threat of drug resistance. 

 

A short review of the properties and issues associated with some of the approved drugs for VL 
will serve to underline the on-going, unmet medical need for new and improved medicines.  
However, there are significant challenges to targeting the protozoan Leishmania parasites which 
are the causative agents of VL.  There are few validated anti-parasitic mechanisms and 
furthermore the parasites are intracellular presenting additional challenges in delivering drugs to 
their site of action. 

At DNDi we have adopted a phenotypic screening approach to identify new chemical leads.  We 
are fortunate to have access to the screening collections of a number of generous partners; 
however we are faced with a number of challenges in selecting appropriate compounds to most 
effectively utilize our available screening capacity.  Some of the lessons and conclusions from 
our screening campaigns will be presented. 

Our screening cascade for optimizing initial hits into optimized leads suitable for pre-clinical 
and subsequent clinical evaluation will be described and illustrated with examples of leads from 
novel chemical classes which present promise for future clinical studies. 
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Abstract:  

Leishmaniasis results largely from the interactions among human, reservoir and vector 
populations for millennia in a very wide area of the world. Its clinico-epidemiology remains 
poorly understood, except for a very limited number of well-known endemic sites. Information 
and samples need to be collected, analyzed and archived from each endemic site on a long-term 
basis. The “dream team” for such an integrated research program ideally consists of a 
multidisciplinary consortium of experts, i. e.: 

1. Internists/dermatologists/health care workers for clinical managements of patients 

2. Field workers responsible for data and sample collections 

3. Statisticians/computation biologists for data analyses and developing epidemiology models 

4. Entomologists for field and laboratory studies of vectors 



 

5. Wild-life biologists for field and laboratory studies of wild animal reservoirs 

6. Veterinarians to study domestic animal reservoirs and to develop animal models for the 
diseases 

7. Basic scientists in biology, chemistry, mathematics, environmental science, etc for laboratory 
research 

8. A coordinator to manage the program 

Such a team is envisioned as necessary for developing appropriate strategies for 
control/eradication of leishmaniasis in the long run. Brazil and India are in a position to take the 
lead where the disease exists in multiple forms and is fully recognized as a serious public health 
problem. The same team can be multi-tasked to tackle other zoonoses, rendering it cost-
effective. Aside from managing clinical cases and building epidemiological database for 
analysis, sample collection for archiving is important. One application of the archived samples is 
their use for “leishmaniome” analysis that is now possible for small samples by advances in 
massive sequencing technology. The urgency of such undertaking is underscored by recent 
discoveries that microbiome analysis of microflora in environmental, animal, human and other 
biological samples uncovered numerous new genetic species, which have not been known to 
exist previously by cultivation. Significant advances are thus expected from analysis of the 
leishmaniome database to shed light on all aspects of Leishmania biology, ranging from their 
speciation/evolution to clinico-epidemiology of leishmaniasis. 
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Abstract:  

Previous studies performed with CL Detect identified the dental broach as the optimal sampling 
method for obtaining parasites from Cutaneous Leishmaniasis (CL) lesions. This study focused 
on comparing the performance of the CL Detect (with dental broach sampling) to microscopy 
and Leishmania Real Time PCR. CL Detect is a rapid immunoassay intended for the diagnosis 
of Cutaneous Leishmaniasis in far-forward, rugged environments.  CL Detect test is based on 
the detection of the thiol specific antioxidant protein (TSA, Peroxidoxin) present in amastigotes 
and promastigotes of L. major and other Leishmania spp. The test uses a capture polyclonal 
antibody to TSA in combination with a gold conjugated monoclonal antibody directed to L. 
major amastigotes but reactive with TSA. Fifty nine patients, randomly selected and ranging 
from 7-89 years in age, with suspected CL lesions were enrolled with written informed consent 
at a study site endemic for L. major infections in central Tunisia. An additional 16 patients with 
non-leishmaniasis skin lesions were also enrolled. In each case CL Detect colloidal gold signal 
intensity was compared to the lesion parasite load determined by microscopy and quantified 
using the WHO microscopy scale. All 16 non-leishmaniasis negative control samples were 
negative by CL Detect, microscopy and PCR. Of the 59 suspected leishmaniasis samples, 53 
were positive by microscopy and CL Detect, 2 were positive by CL Detect and negative by 
microscopy and 4 were negative by both tests. Of the two that were positive by CL Detect and 
negative by microscopy, only one was positive by PCR.  Of the four samples negative by both 
microscopy and CL Detect, 2 were PCR negative and 2 were indeterminate due to insufficient 
sample or low reactivity in the PCR reaction.  Further studies at multiple clinical sites are 
ongoing to further evaluate the performance of the CL Detect and assess the Limit of detection 
with Leishmania spp. The pairing of the CL Detect with a safe and easy to use drug treatment 
has the potential to greatly enhance the management of patients in far-forward rugged 
environments. This test also has potential applications in detecting leishmania parasites directly 
in sand flies.  

These studies were supported by contract W81XWH-09-C-0079 from Department of Defense.  
Opinions, interpretations, conclusions and recommendations are those of the author and are not 
necessarily endorsed by the sponsor.  
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Abstract:  

Palestinian strains of Leishmania tropica characterized by multilocus enzyme electrophoresis 
(MLEE) belong to either zymodeme MON-137 or zymodeme MON-307. Assays incorporating 
a PCR and consecutive RFLP, employing sequences from the Hexokinase (HK) gene, an 
enzyme that is not used in MLEE as done in Montpellier (MON), and Phosphoglucomutase 
(PGM), an enzyme that was used, were examined to see if they corroborate this zymodemal 



 

separation. Strains of zymodeme MON-137 also occur in Israel as do strains of the zymodemes, 
MON-54, -265, -275 and -288 and were also included for comparison. Variation in the sequence 
from the HK gene was able to distinguish strains of the species L. tropica, L. major and L. 
infantum after amplification by a PCR and subsequent digestion with the restriction 
endonucleases MboI and HaeIII applied together. Two main genotypes were exposed among all 
the strains of L. tropica tested according to their HK restriction patterns: L. tropica genotype 1 
(HK-LtG1) in strains of the zymodemes MON-137 and MON-265; and L. tropica genotype 2 
(HK-LtG2) in strains of the zymodemes MON-307, -288, -275 and -54. Amplification of the 
sequence from the PGM gene by a PCR and its subsequent digestion by only the restriction 
endonuclease MboI also exposed two main genotypes: PGM-G1 found only in strains of L. 
tropica of the zymodeme MON-137; and PGM-G2 found in strains of L. tropica of the 
zymodemes MON-265, -307, -288, -275 and -54, and, also, in six strains of L. major, five of L. 
infantum and one of L. donovani. The use of, both, the HK and the PGM genes enabled 
distinction of the strains of L. tropica of the zymodeme MON-137 from those of the zymodeme 
MON-265. This genotyping system based on the genes of the enzymes HK and PGM identified 
reference strains of L. tropica of known zymodemal affiliation ' correctly ' when tested blindly 
on DNA extracted from cultured promastigotes and also strains proving to be L. tropica ' in situ 
', using DNA extracted from clinical samples, with a level of sensitivity down to <1fg in the 
case of the former and to 1pg of DNA in the case of the latter. Within the confines of this study, 
the application of both assays correlated with zymodemal identifications and affiliations, 
suggesting their usefulness for identification of parasites in clinical samples in the diagnosis of 
cutaneous leishmaniasis without needing to isolate and grow the parasites and do MLEE. 

 
 - GENOMICS, TRANSCRIPTOMICS, PROTEOMICS, METABOLOMICS 
[1279]  
O 291 - HIGH-THROUGHPUT IN SITU QUANTIFICATION OF HOST AND PARASITE 
RNA IN HUMAN CUTANEOUS LEISHMANIASIS: VALIDATION OF B7 CO-
STIMULATORY MOLECULES EX VIVO AND IN VITRO 
DO CARMO, J.P.M.; SOARES, G.; BAFICA, A.; KHOURI, R.; SILVA-SANTOS, G.; COSTA, J.; 
BARRAL, A.; BARRAL-NETTO, M.; WEYENBERGH, J.V. 
CPQGM-FIOCRUZ, SALVADOR, BA, BRAZIL. 
Keyword:high-throughput; biomarkers; ifn signaling 
 

Abstract:  

Several studies have described a decisive role for co-stimulatory molecules in experimental as 
well as human leishmaniasis, with both protective and deleterious effects mediated by B7 family 
members, mainly CD80, CD86, CD28, CTLA-4, PD-1 and PD-L1, but a comprehensive 
approach is lacking. Therefore, >600 host (including all co-stimulatory molecules) and parasite 
RNAs were quantified at femtomolar detection level by multiplex hybridization with bar-coded 
fluorescent probes. RNA was extracted from 36 skin and mucosal biopsies, respectively from 
patients with localized (LCL), diffuse cutaneous (LCD) and mucosal leishmaniasis, covering the 
whole clinical spectrum of New World tegumentary leishmaniasis, as well as healthy controls. 
As expected, parasite RNA levels were low or undetectable in both LCL and ML caused by L. 
braziliensis (Lbr) but 9 different L. amazonensis (Lam) RNAs were readily detectable and 
highly correlated (p=10-9-10-11) in LCD biopsies. Upon normalization for CD45 level, to 
correct for variation in skin leukocyte infiltration, CD86 (but not CD80) RNA correlated 
positively with parasite RNAs in LCL and LCD. On the other hand, CD80 RNA correlated 
positively with CD14 and CD19 RNAs, indicating monocytes and B cells, but not DCs, express 
CD80 in situ. To validate our in situ transcriptomics data, we focused on ex vivo peripheral 
blood CD80/86 expression (quantified by flow cytometry) as possible clinical biomarkers for 
disease severity and/or therapeutic response in 50 LCL patients. LCL patients showed increased 
CD80 expression (p=0.0037) in monocytes and CD86 (p=0.028) in B cells. However, 
monocytes CD86 expression (p=0.0032) was decreased in LCL patients, as compared to normal 



 

donors. These changes were reverted post-treatment, suggesting a possible role in LCL 
pathogenesis. Regarding disease severity, monocyte CD86 expression correlated negatively with 
lesion number (p=0.015) in LCL patients. Moreover, monocyte CD80 correlated negatively with 
lesion size (p=0.005, r=-0.49) in LCL patients. In addition, B cell CD80 expression correlated 
negatively (p=0.038, r=-0.31) with healing time, indicating a possible predictive biomarker for 
therapeutic response in LCL. Ex-vivo plasma levels of IFN-gamma correlated positively with 
monocyte CD80 expression in LCL, confirming our in situ transcriptomics data. On the other 
hand, CD86 levels were increased in Lam- and Lbr-infected macrophages upon IFN-beta 
treatment in vitro, which we have shown previously to increase parasite burden (Khouri et al., 
2009). In conclusion, we demonstrate for the first time simultaneous in situ RNA quantification 
of both host and parasite RNAs in human leishmaniasis by high-throughput multiplex 
hybridization, which we validated ex vivo and in vitro for CD80/86 co-stimulatory molecules. 
We propose CD80/86 as possible clinical biomarkers in human cutaneous leishmaniasis, 
possibly reflecting differential IFN-gamma/beta signaling. 

 
 - CLINICAL LEISHMANIASIS 
[190]  
O 292 - RETROSPECTIVE STUDY ON THE LONGITUDINAL INCIDENCE AND 
PROGRESSION OF CLINICAL SIGNS IN NAÏVE DOGS NATURALLY INFECTED BY 
LEISHMANIA INFANTUM 
FOGLIA MANZILLO, V.1; DI MUCCIO, T.2; CAPPIELLO, S.1; SCALONE, A.2; PAPARCONE, R.1; 
FIORENTINO, E.2; GIZZARELLI, M.1; GRAMICCIA, M.2; GRADONI, L.2; OLIVA, G.1 
1.DEPARTMENT OF VETERINARY MEDICINE AND ANIMAL PRODUCTION, NAPLES, ITALY; 2.ISTITUTO SUPERIORE DI 
SANITÀ, ROME, ITALY. 
Keyword:canine leishmaniasis; clinical signs; active infection 
 

Abstract:  

The incidence of clinical and clinicopathological signs associated with the progression of 
infection was evaluated longitudinally in 329 naïve young dogs exposed to Leishmania infantum 
transmission and examined periodically during 22 months (T). The dogs were part of placebo-
controlled Leishmania vaccine investigations performed under natural conditions. Vaccinated 
groups were considered in the evaluation when the vaccine resulted clearly non-protective and 
the appearance and progression of signs did not differ statistically from controls at each time 
point, otherwise only control groups were included. 115 Beagles were part of 3 studies (A to C) 
performed in the same kennel; 214 owned dogs (29 breeds, 2.3% Beagles) were included in a 
study (D) performed in 45 endemic sites. At T22 the prevalence of any Leishmania infection 
was 59.8% in studies A-C and 29.2% in study D, however the relative proportion of active 
infections progressing to disease did not differ between studies: 43 and 13 dogs became sick in 
studies A-C and D, respectively, and the time course and variety of clinical and 
clinicopathological signs have been similar in both study sets. Lymph nodes enlargement and 
weight loss - recorded from T12 – were the most common signs. Cutaneous signs were late 
(T18) and less frequent; ocular signs were sporadically recorded at T22. Most 
clinicopathological alterations appeared from T12, although few cases of thrombocytopenia or 
mild non-regenerative anemia were observed at T6. Albumin/globulin inversions were recorded 
from T12 and urea/creatinine increase appeared mostly from T18. Altogether our findings 
indicate that any susceptible dogs naturally infected by L. infantum present a common pattern of 
progression of signs during 2 years post infection, providing clues for medical and 
epidemiological applied aspects. 
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Abstract:  

Leishmania infantum (= L. chagasi) is the etiological agent of human visceral leishmaniasis 
(VL) in the Mediterranean Basin and South America. In these areas the domestic dog is 
considered the main reservoir for the disease. In fact, dogs are considered the primary source of 
infection for sand fly vectors contributing to the perpetuation of the infectious cycle. An 
accurate diagnosis of canine leishmaniasis (CanL) is essential towards a more efficient for 
control and precise quantification of the prevalence and the incidence of this zoonosis. Still, 
CanL control remains problematic mainly due to the unsatisfactory sensitivity associated with 
methods to detect asymptomatic infected dogs. This results in an underestimation of the real 
number of infected dogs that may ultimately contribute to the transmission of the disease. Here, 
we described a strategy followed for the past eight years towards the development of highly 
sensitive serodiagnosis for both clinical and subclinical forms of CanL. We initially screened a 
panel of defined L. infantum antigens for the identification of a candidate antigen to use in 
serological detection of subclinical CanL. The screening was done with a serum bank of both 
symptomatic and asymptomatic experimentally infected dogs. This approach enabled the 
identification of L. infantum cytosolic tryparedoxin peroxidase (LicTXNPx) antigen as highly 
immunogenic in asymptomatic infections. Additional studies demonstrated that LicTXNPx was 
also highly immunogenic for natural acquired asymptomatic infections. The LicTXNPx antigen 
was not the most sensitive option for symptomatic dogs being surpassed by other antigens such 
as rK39. To increase the predictive value of our antigen in asymptomatic and symptomatic dogs, 
we combined the LicTXNPx with the rK39 antigen. This mixture was named Leishmania 
antigen mixture (LAM). Using a cohort of approximately 900 dogs from European endemic 
areas we demonstrated a synergic immunogenicity in LAM with improved sensitivity and 
specificity. Finally, we are currently applying these antigens in distinct scaffolds towards the 
development of a biosensor. It is engineered as a fast, accurate, inexpensive and appropriate for 
veterinary field. In this sense, we ultimately developed a fluorescent based immunosensor 
comprising of magnetic polymer microspheres coated with LicTXNPx and rK39 antigens that 
enhance the immunodiagnostic potential of these antigens increasing both the overall sensitivity 
and specificity. These results describe a novel and innovative diagnostic method capable of 
detecting asymptomatic canine leishmaniasis. 
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Abstract:  

An accurate diagnosis of canine visceral leishmaniasis based on simple procedures for sample 
collection is very important as an auxiliary measure control of this severe disease. The main 
goals of this study were to evaluate the potential of nasal swab for molecular diagnosis of 
Leishmania infantum infection based on conventional PCR and verify the parasite load in nasal 
mucosa. The nasal swab was compared with conjunctival swab, skin biopsy and bone marrow 
samples from 62 naturally infected dogs from Belo Horizonte, an urban and endemic area in 
Brazil. All dogs were submitted to thorough clinical analysis and were included based on a 
combination of serological (ELISA immunoassay and immunofluorescent antibody test) and 
parasitological methods. Ten healthy no infected dogs were adopted as control group. The 
molecular diagnosis was carried out using conventional PCR based on Leishmania donovani 
complex specific primers. The frequencies of positive results were as follows: nasal swab, 87% 
(54/62); conjunctival swab, (76%) 47/62; skin biopsy, 81% (50/62), bone marrow, 90% (56/62). 
Positivity obtained for nasal swab was equivalent to those calculated for samples obtained 
invasively (p > 0.05). The sensitivity and specificity of the conventional PCR were calculated 
based on the parasitological test using bone marrow cultures. The PCR associated with bone 
marrow samples presented the highest sensitivity ( 93,8%) followed by nasal swab samples 
(87,5%). The specificities were 54,2% and 50% respectively. The parasite burden in nasal swab 
was statistically equivalent to the parasitism in conjunctival swab (p>0.05) and lower than the 
parasite load in bone marrow and skin biopsy (p<0.05). In conclusion, nasal swab samples 
showed a high potential for the qualitative molecular diagnosis of CVL because their result was 
equivalent to those observed in samples collected invasively. In addition, our results indicated 
that the parasitism must be low in nasal and conjunctival mucosae. Considering that the 
collection of nasal swab is more practical and fast, large-scale studies should be conducted in 
order to verify the applicability of this clinical sample in an epidemiological context. 
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Abstract:  

Canine leishmaniasis is an important veterinary and public health problem in numerous areas of 
Turkey. The aim of the present study was to evaluate the diagnostic value of conjunctival swab 
nested-PCR (CS n-PCR) for the detection of the presence of Leishmania parasite and 
comparison with the performance of the indirect immunofluorescence antibody test (IFAT) for 
the diagnosis of canine leishmaniasis (CanL). 



 

We carried out a cross-sectional survey among 100 randomly selected dogs in six villages of 
Cukurova plain of Turkey located in east part of Mediterranean Region. Conjunctival swab (CS) 
and blood samples were collected from the dogs three times by 6 months interval, July 2011, 
February and September 2012. 

In the first sampling, among 100 dogs, 17 (17%) and 27 (27%) dogs were positive by IFAT 
(cut-off: 1/80) and CS n-PCR, respectively while 34 (34%) dogs showed positivity by at least 
one test. The concordance between two tests was found to be high as 74%. In the second 
sampling, 51 out of 100 dogs could be sampled and no dogs were showed seroconversion while 
15 negative dogs turned to positive by CS n-PCR. The concordance between two tests was 
found to be 39.21%. In the third sampling, 25 out of 100 dogs could be sampled and no dogs 
were showed seroconversion while 2 more negative dogs turned to positive by CS n-PCR. The 
concordance between two tests was found to be 72%. A total of 17 out of 100 dogs turned to 
positive by CS n-PCR during whole survey. In each sampling period, we found new dogs 
instead of missing ones to keep the number of the dogs between 90 and 100, and seroprevalence 
by IFAT were found as 25% (25/100), 26.88% (25/93) and 22.98% (20/87)in 1st, 2nd and 3rd 
periods, respectively. 

A study on CanL was done in Cukurova Region where is endemic for cutaneous and visseral 
leishmaniasis first time and the mean seroprevalence of CanL were detected as 24.95%. 
According to IFAT and CS n-PCR positivity rates obtained in three different periods, the 
circulation of canine disease has been continued almost in the same level in this area. 

The results indicated that CS is less invasive and simple sampling procedure and CS n-PCR is 
more sensitive assay than IFAT for detecting the presence of Leishmania parasite in dogs. It is 
also known that a group of seronegative asymptomatic dogs can be showed positivity in 
molecular diagnostic methods. This can be advantage for early detection of CanL and applying 
some methods for the risk analysis and control of leishmaniasis. The positive dogs also need to 
be followed up for possible symptomatic infection. 

This study was funded by EU grant FP7-261504 EDENext. 
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Abstract:  

Background 

American visceral leishmaniasis is a disease caused by the protozoan Leishmania infantum (syn. 
Leishmania chagasi). Dogs are the main reservoirs in the domestic transmission cycle. The 
limited accuracy of diagnostic tests for canine leishmaniasis may contribute to the lack of 
impact of one of the control measures recommended by the Brazilian Ministry of Health, i.e., 
euthanasia of seroreactive dogs. The objective of this study was to estimate the accuracy of two 



 

enzyme-linked immunosorbent assays (ELISA) for the diagnosis of visceral leishmaniasis 
employing L. (L.) major or L.(L.) infantum antigen and their reliability between laboratories of 
different levels of complexity. 

Methods 

A validation study of ELISA techniques using L. major  or L. infantum antigens for the 
diagnosis of canine VL was conducted. Parasitological tests were used as gold standards. A 
series of 1,425 serum samples collected from dogs in a multicenter study was used. The samples 
were analyzed by direct visualization of the parasite in hematoxylin/eosin-stained 
histopathological sections,  immunohistochemistry, and isolation of the parasite in culture. 
These techniques represented the gold standard and an animal that was positive in at least one of 
the tests was defined as infected with L. infantum. In addition, the samples were separated in 
three identical aliquots and tested with the serological assays in three different laboratories. 
Sensitivity and specificity and the area under de ROC curve were calculated with the data 
obtained in the reference laboratory of higher complexity and the reliability was tested by 
estimating the intraclass correlation coefficients (ICC) between the three participant 
laboratories. 

Results 

The sensitivity was 91.8% (95%CI 86.4 to 97.36) and 89.8% for the L. major and L. infantum 
assays, respectively. (95%CI 83.8 to 95.8) The specificity was 83.75% (95%CI 81.8 to 85.7) 
and 82.7% (95%CI 80.6 to 84.7) for the L. major and L. infantum assays, respectively. The area 
under de ROC curve was 0.920 (95%CI 0.885 to 0.954) and 0.898 (95%CI 0.861 to 0.936) for 
L.. major  and L. infantum, respectively.  The mean intraclass correlation coefficients of the 
tests between laboratories ranged from 0.890 (95%CI 0.876 to 0.902) to 0.948 (95%CI 0.942 to 
0.953) when L. major was used as antigen, and from 0.818 (95%CI 0.792 to 0.841) to 0.879 
(95%CI 0.865 to 0.8910) when L. infantum was used. 

Interpretation 

ELISA tests using L. major or L. infantum antigens have similar accuracy and reliability for the 
diagnosis of canine visceral leishmaniasis. These results do not support the substitution of the 
antigen composition of the ELISA test currently used for the diagnosis of canine visceral 
leishmaniasis in Brazil, which contains L. major antigen. 
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Abstract:  

We have previously provided the first conclusive evidence that the invertebrate stages of 
Leishmania are capable of genetic exchange during their growth and development in the midgut 
of their sand fly vector. We have expanded the demonstration of the sexual competency of L. 
major sub-strains to include multiple isolates distributed over the full geographic range of this 



 

species, including Senegal, Israel, Iraq and southern Russia. Our genotype analyses of a large 
number of progeny clones have reinforced the Mendelian nature of their chromosomal 
inheritance, their occasional triploidy, and their uniparental inheritance of kinetoplast DNA. We 
have taken advantage of our ability to generate hybrid progeny to explore the heritability of the 
L. major gene(s) controlling important biologic traits that distinguish the parental lines, 
including growth rates in susceptible BALB/c mice, and immune-mediated tissue destruction in 
resistant C57Bl/6 mice. Crosses between L. major and L. infantum have also been achieved, 
with the hybrid progeny segregating the parental tissue tropisms for skin or liver and spleen, 
respectively. Genomic sequencing of a large series of F1 hybrid clones is ongoing, and should 
permit positional cloning of the genes controlling parasite growth rates, cutaneous pathology 
and tissue tropism in Leishmaniasis.   
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Abstract:  

Despite the medical importance of Leishmania parasites, knowledge of their life-history in the 
wild, and specifically the importance of a sexual cycle, remains limited. While asexual 
reproduction via clonal propagation has been proposed as the principal reproduction mechanism 
across the genus, sexual recombination has long been suspected, based on hybrid marker 
profiles detected in field isolates from a range of geographical locations. These observations 
suggest that hybridisation can occur within and between a number of different species. 
Importantly, a sexual cycle has now also been demonstrated experimentally in L. major and 
hybrids have also been detected in the vector early after infection with L. donovani. Here, we 
use the power of whole genome sequencing to investigate the importance of sexual reproduction 
in Leishmania, by sequencing the genomes of 12 L. infantum isolates isolated from sandflies in 
a focus of cutaneous leishmaniasis in the Çukurova province of southeast Turkey as part of a 
large-scale survey of both vectors and patients in this region. Genomic diversity in these isolates 
suggests that these were all derived from a single hybridisation. A genome-wide pattern of 
patchy heterozygosity and SNP density was observed both within individual strains and across 
the whole group. Comparisons with other L. donovani complex genome sequences suggested 
that these isolates were derived from a single cross of two diverse strains that was altered by 
subsequent recombination within the population. This interpretation was supported by a 
statistical model of the genomic variability for each strain compared to the L. infantum reference 
genome strain as well as genome-wide scans for recombination within the population. Further 
analysis of these heterozygous blocks indicated that the two parents were phylogenetically 
distinct. Patterns of linkage disequilibrium indicated that this population reproduced primarily 
clonally since this original hybridisation event, but that some recombination had also occurred, 
allowing us to estimate the relative rates of sexual and asexual reproduction within this 
population, to our knowledge the first quantitative estimate of these events during the 
Leishmania life cycle. This is the first genome-wide examination of a vector-isolated population 
of Leishmania parasites. 
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Abstract:  

High levels of IFN-γ in serum as well as elevated mRNA level in target organs like spleen and 
bone marrow of patients are paradoxically hallmarks of active visceral leishmaniasis (VL). IFN-
γ is a key effector cytokine in parasite clearance and is required for control of infection in 
animal models. In humans, early pilot studies explored the possible therapeutic usage of IFN-γ 
in combination with drugs, with limited success. In the present study we employed an ex-vivo 
assay using splenic aspirate (SA) cells of active VL cases to assess the effect of IFN-γ blockade 
on parasite growth. Viable amastigote counts and cytokine levels in culture supernatants were 
used as a read-out for the assay. Splenic biopsies of 27 VL patients were collected in 1 ml of 
heparinised RPMI media supplemented with 10% serum. 150ul of the splenic aspirate (SA) 
suspension was used for direct plating on blood agar plates for monitoring the amastigotes 
growth. The remaining SA suspension was used to test the effect of IFN-γ neutralization, using 
monoclonal antibody against human IFN-γ and as control an IgG2B isotype antibody. Blockade 
of IFN-γ increased amastigote numbers in SA cultures, and is the first direct evidence, so far as 
we are aware, that endogenous IFN-γ promotes pathogen clearance in a target organ. 
Assessment of SA-culture supernatants by ELISA showed no significant changes in the level of 
IL-10 following IFN-γ blockade. The present findings confirm the role of IFN-γ in controlling 
infection even in patients with active disease, and suggest that IFN-γ should still be considered 
as a potential adjunct therapy to reduce the dose or length of treatment . 
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Abstract:  

Toll-like receptors (TLR), the most well characterized innate immune mediator of macrophages, 
form an interface between mammalian host and microbes and play a key role in pathogen 
recognition and initiation of proinflammatory response. However, certain intramacrophage 
pathogens like Leishmania can successfully modulate the TLR signaling, thus hijacking the 
defensive strategies of the host. A comprehensive approach was undertaken to unravel the 
subversive role played by Leishmania and we ended up in identifying three negative regulators 
at different levels of TLR signal transduction pathway, which are used as arsenals by 
Leishmania for hacking macrophage defense. The first one is A20, the deubiquitinating enzyme 
involved in innate immune regulation, the second one is MAP kinase phosphatase group of 
enzymes, responsible for deactivating MAP kinase activation and the third one is the uncoupling 
protein 2 (UCP2), an inner mitochondrial membrane protein intimately involved in the 
regulation of mitochondrial ROS generation. L. donovani infection was found to impair the 
association of TRAF6 with TAK-TAB complex, resulting in the inhibition of IKK/NF-kB 
cascade thereby suppressing IL-12 and TNF-a production. This is due to the drastic reduction of 



 

the lys 63-linked ubiquitination of TRAF6 by the de-ubiquitinating enzyme, A20, which was 
found to be significantly upregulated in infected macrophages. Regarding the second regulator, 
by gene expression profiling and other biochemical parameters we showed that three MAPK-
directed phosphatases (MKP) namely MKP1, MKP3 and protein phosphatase 2A (PP2A) bring 
about impairment of macrophage signaling by specifically inactivating p38 and ERK1/2 through 
activation of specific protein kinase isoforms. Regarding the third negative regulator UCP2, we 
showed that L. donovani infection strongly up-regulated UCP2, which down-regulated 
mitochondrial ROS generation thereby preventing ROS-mediated PTP inactivation. This in turn 
led to deactivation of MAPKs thereby shifting the pro/anti-inflammatory cytokine balance to 
anti-inflammatory phenotype facilitating parasite survival. The implications of TLR signaling 
steps in leishmaniasis as well as in vitro and in vivo silencing of negative regulators will be 
discussed to show how Leishmania might exploit these mediators to inhibit the TLR-mediated 
proinflammatory gene expression thus escaping the host immune response. 
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Abstract:  

Neutrophils are rapidly recruited after Leishmania inoculation by sandflies in the mammalian 
hosts, and are among the first cells to interact with the parasite. Neutrophil extracellular traps 
(NETs) are web-like structures composed by chromatin associated with cytoplasmic and 
granules proteins, released during netosis, a novel neutrophil death mechanism. Leishmania 
amazonensis promastigotes (La) induce NET release and are ensnared and killed by these 
structures. Here, we aim to elucidate the signaling pathways behind NET release after La 
stimulation. Hence, neutrophils, isolated from healthy donors, were pretreated with inhibitors of 
protein kinase C (PKC; Bisindolilmaleimide - BIS I and RO-31), ERK (PD98059), pan-
inhibitors of phosphoinositide 3-kinase (PI3K; LY-294002, Wortmannin), PI3Kγ specific 
inhibitor (AS-605240) or calcium chelator (BAPTA) and then activated by PMA or La. NETs 
were measured as DNA in the culture supernatants using the PicoGreen kit. Our results showed 
that RO-31 treatment decreased 78% and 32% NET release by neutrophils stimulated with PMA 
and with La, respectively, and BIS I inhibited 50% La-induced NET. La-induced netosis 
decreased 17% after LY-294002 treatment, and 54% and 50%, respectively, after Wortmannin 
and AS-605240. LY-294002 and Wortmannin decreased 36% netosis induced by PMA. 
PD98059 decreased 42% netosis stimulated with PMA and 45% by La. Furthermore, ERK 
inhibition diminished 90% ROS generation by neutrophils stimulated with PMA and 53% by 
La. Additionally, immunoblotting showed ERK phosphorylation 15 minutes after neutrophil-La 
interaction. BAPTA pretreatment decreased 40% La-induced NET release. PMA or La induced 
ROS generation, measured with specific probes by flow citometry, were diminished 90% and 
52%, respectively, by neutrophils pretreatment with PD98059. AS-605240 completely 
abrogated ROS generation induced by both inducers. In totum, we demonstrated the role of 
PKC, ERK, PI3K and intracellular calcium on La-induce netosis. Additionally, PI3K and ERK 
activation are upstream ROS production on netosis cascade. 

Support: CAPES, CNPq, FAPERJ, Hemotherapy Unit of Hospital Universitário Clementino 
Fraga Filho. 
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Abstract:  

The infectious metacyclic promastigotes of Leishmania spp. protozoa establish infection in a 
mammalian host after they are deposited into the dermis by a sand fly vector. Several 
Leishmania virulence factors promote infection, including the glycosylphosphatidylinositol 
membrane-anchored major surface protease (MSP). Metacyclic Leishmania infantum chagasi 
promastigotes were treated with methyl-β-cyclodextrin (MβCD), a sterol-chelating reagent, 
causing threefold reduction in total cellular sterols as well as enhancing MSP release without 
affecting parasite viability. MβCD-treated promastigotes were more susceptible to complement-
mediated lysis than untreated controls, and reduced the parasite load three-fold when inoculated 
into BALB/c mice. Paradoxically, MβCD-treated promastigotes caused a higher initial in vitro 
infection rate in murine or human macrophages than untreated controls although their 
intracellular multiplication was hindered upon infection establishment. There was a 
corresponding higher amount of covalently bound C3b than iC3b on the parasite surface of 
MβCD -treated promastigotes exposed to healthy human serum in vitro. Mass spectrometry 
showed that MβCD promotes the release of additional proteins into extracellular medium, 
including MLP (MSP-like protein), from virulent metacyclic promastigotes. These data support 
the hypothesis that plasma membrane proteins in association with sterols are important for the 
virulence of Leishmania spp. protozoa. 
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Abstract:  

Silent persistence of Leishmania parasites in the host organism is responsible for asymptomatic 
carriage and clinical relapses after cured visceral leishmaniasis despite well conducted 
treatment. Here, using optical and confocal microscopy, we demonstrate that human hepatic 
stellate cells (HSC) can be infected with L. donovani ex vivo, with neither cell damage nor 
phenotype modification, as shown by microscopy, methylene blue assay and long-term 
subcultures. Expression of genes classically involved in the proinflammatory and fibrogenic 
process driven by HSC remained unchanged after parasite exposure, suggesting that parasites 
had no effect on HSC functional characteristics. Conversely, HSC had no effect on parasite 
survival, although amastigotes did not replicate within. After a 40-day culture, HSC transferred 
on NNN medium yielded new promastigotes that were able to proliferate and to efficiently re-
infect THP-1 cells. Thus, we postulate that HSC are safe-targets for Leishmania parasites and 
could potentially contribute to parasite persistence and relapses. 
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Abstract:  

Neutrophil extracellular traps (NETs) are composed by a DNA scaffold decorated with histones, 
cytosolic and granules proteins, which ensnare and kill microorganisms when extruded from 
neutrophils upon activation by microorganisms, such as Leishmania. This new microbicidal 
mechanism named netosis has been shown to be dependent on reactive oxygen species (ROS) 
generation by NADPH oxidase activity and also of the enzymes peptidyl arginine deiminase 4 
(PAD4) and elastase, the last two involved in chromatin decondensation. Here we analyze the 
role of ROS, reactive nitrogen species (RNS), elastase and PAD4 in netosis stimulated in human 
neutrophils isolated from healthy blood donors by Leishmania amazonensis (La) promastigotes. 
ROS and RNS production were assessed by treating neutrophils with several inhibitors before 
activation with La, and NET release quantified by measuring DNA in the cultures supernatants. 
Our results show that diphenylene iodonium, a flavoprotein inhibitor, significantly inhibited 
NET release induced by La. Similarly, the NADPH oxidase inhibitor apocynin reduced 34%, the 
induction of NETs by La. Also, the antioxidant N-acetylcystein reduced NETs formation by 
43%. To address the role of ROS produced by the mitochondria on NET formation we treated 
neutrophils with Rotenone, an inhibitor of mitochondrial complex 1, which inhibited 40% NETs 
release by La. Confirming the mitochondrial ROS participation on netosis induced by La, 
treatment with carbonylcyanide p-trifluoromethoxyphenylhydrazon (FCCP), an uncoupler of 
mitochondrial oxidative phosphorylation, reduced 67% NETs formation by La. ROS inhibition 
by the different treatments was ensured by ROS measurements with a specific probe. To 
determine the role of RNS on NET formation, we pretreated neutrophils with N (G)-nitro-L-
arginine methyl ester (L-NAME), a nitric oxide synthase inhibitor and our results show that L-
NAME reduced 35% NETs formation by La. The PAD4 inhibitor Cl-Amidine and elastase 
inhibitor III (MeOSuc-Ala-Ala-Pro-Val-CMK) reduced 54% and 64%, respectively, the 
formation of NETs by La. Together, our results ensure that ROS, RNS, elastase and histones 
citrullination are involved in La-induced NET formation by human neutrophils, and suggest the 
involvement of mitochondrial-generated ROS in this process. We thank the Support of: 
Hemotherapy Service of HUCFF, UFRJ, FAPERJ, CAPES and CNPq. 
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Abstract:  

The last step of Leishmania intracellular life cycle is the egress of amastigotes from the host cell 
and their uptake by adjacent cells. Taking advantage of multidimensional live imaging of 
macrophage cultures infected with L. amazonensis, we describe some previously unseen features 
of this process. 



 

Amastigotes were transferred from cell to cell when the donor host macrophage collapses; 
transfer between live cells was not detected. We found that amastigotes were extruded from the 
collapsed host macrophage within zeiotic structures (blebs) rich in late endosome/lysosome 
components such as LAMP1 and Rab7. These structures were classified in this study as 
parasitophorous extrusomes. The extrusome was selectively internalized by vicinal macrophages 
and the rescued amastigotes, carrying host lysosomal components attached to their surfaces (but 
dissociated from host cytoskeleton components such as actin) were able to survive in recipient 
macrophages. 

To induce cell-to-cell amastigote transfer, the nuclei of infected GFP-expressing macrophages 
were microirradiated by 405 nm laser, what induced apoptosis in these cells but not in vicinal 
macrophages. Non-irradiated macrophages were able to rescue amastigotes from apoptotic, 
irradiated cells, suggesting that amastigotes benefit from host cell apoptosis to spread among 
other cells. Amastigote transfer occurred concomitantly to macrophage GFP leakage, what is 
suggestive of pore formation on host cell membrane during the process. Transfer was also 
stimulated when macrophages are treated with streptolysin O, a pore-forming protein innocuous 
to amastigotes. 

The participation of host lysosomal components associated with amastigote surfaces in transfer 
of parasites was investigated; amastigotes isolated from LAMP1/LAMP2 knockout cells were 
less phagocytosed by macrophage cultures when compared to amastigotes isolated from wild-
type cells. Amastigotes covered with LAMP proteins also increased the production of TGF-β by 
macrophages in comparison with amastigotes displaying host membrane caps devoid of these 
lysosomal components. 

We provide evidence that amastigotes, enclosed within host cell membranes, can be transferred 
from cell to cell without full exposure to the extracellular milieu. The presence of lysosomal 
components on egressing amastigotes increase their uptake by vicinal cells and modulate 
cytokine production, what represents an important strategy developed by parasite to evade host 
immune system. 
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Abstract:  

Leishmaniasis is a heterogeneous group of diseases that affect millions of people in tropical and 
subtropical areas of the world. Tools available for leishmaniasis control are limited: effective 
vaccines are still lacking, drugs are toxic and expensive, and parasites develop resistance to 
chemotherapy. Previous studies strongly suggest that molecules involved in assisting folding of 
newly synthesized proteins could constitute suitable candidates for drug development against 
protozoan infections. Protein Disulfide Isomerase (PDI), a member of the thioredoxin 
superfamily, is a central player of this process. Leishmania major Protein Disulfide Isomerase 



 

(LmPDI) displays similar functional properties to other PDI family members: (i) the same 
domain structure organization; (ii) the three functional activities, isomerase, reductase and 
chaperone; (iii) and it form homo-oligomers. Classic PDI inhibitors were tested in enzymatic 
assays. Bacitracin inhibited both isomerase and reductase activities while Ribostamycin affected 
only the chaperone activity. Only Bacitracin blocked in vitro promastigote growth. However, 
both inhibitors partially inhibited amastigote multiplication inside macrophages by 30%. Gene 
deletion causes loss of infectivity of parasite in experimental model. Hence, LmPDI could 
constitute an interesting drug target for leishmaniasis, and its inhibitors could lead to discover 
novel anti-parasitic molecules. Reductase activity using a turbidometric assay based on insulin 
interchain disulfide bond reduction was selected to set a High-throughput assay for the 
identification of novel LmPDI inhibitors. A pilot screen was performed on 1920 compounds. 
Toxicity of compounds was tested and their anti-proliferative effect on intracellular amastigotes 
was determined. The screen of compound library was performed in 384-well format and led to 
the identification of 27 compounds with inhibitory activity against LmPDI. We further tested the 
cytotoxicity of these compounds using Jurkat cells as well as their effect on Leishmania 
donovani amastigotes using High content analysis. Hexachlorophene and a mixture of 
Theaflavin monogallates inhibit Leishmania multiplication in infected THP-1-derived 
macrophages without any cytotoxic effect on THP-1. These results indicate that LmPDI is a 
promising target for novel anti-leishmania drug identification. 
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Abstract:  

Trypanothione reductase (TryR) is an NADPH-dependent flavoprotein oxidoreductase 
characteristic of trypanosomatids that is used to maintain the dithiol of trypanothione (Try) in its 
reduced state. Interestingly, the three major peroxidase families identified in pathogenic 
trypanosomatids use Try as the unique source of reducing equivalents for defense against 
oxidative stress and several genetic approaches have demonstrated the essential character of 
TryR in these parasites. Most of the research efforts to inhibit TryR have consisted of 
identifying or designing molecules directed towards the active site. Because the biologically 
functional form of TryR is a homodimer, we sought to explore the dimerization interface of this 
enzyme as an alternative site that could be targeted to hamper or prevent monomer-monomer 
association. We have used the recently reported x-ray crystal structure of Leishmania infantum 
TryR to identify some putative hot spots for dimer stabilization. Our computational study on 
Protein Data Bank entry 2JK6 revealed that W81, E436 and Q439, the latter two residues 
located in an alpha-helix spanning from P435 to M447, provided some of the most relevant 
contributions to the calculated inter-subunit interaction energy. To validate these residues as true 
hot spots for enzyme dimerization W81A, E436A and Q439A mutant enzymes were generated 
by site-directed mutagenesis. The E436A mutant showed both significant displacement of the 
dimerization equilibrium towards the monomeric form and reduced catalytic activity. This work 
identified and validated glutamic acid 436 (E436) as a key amino acid for the structural and 
functional stability of the dimer. To examine whether the region that lodges this residue in the 
opposite monomer can be regarded as a putative target site for inhibitor design, we tested an 



 

exploratory series of peptides that represent rational variations of the alpha-helix spanning 
residues P435 to M447. 
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Abstract:  

Visceral leishmaniasis (VL), caused by the protozoan parasite, Leishmania donovani, is a global 
health problem affecting millions of people worldwide. Treatment of VL largely depends on 
therapeutic drugs like pentavalent antimonials, amphotericin B and others which have major 
setbacks like drug resistance, toxicity and high cost. Here we report a discovery, synthesis of a 
novel antileishmanial molecule Pentalinosterol from the root of a Mexican plant, Pentalinon 
andrieuxii which is used by Mayan traditional healers in topical treatment of cutaneous 
leishmaniasis for many years. We show that synthetic pentalinosterol not only displays potent 
antiparasitic activity in vitro and but also has immunomodulatory activity. Pentalinosterol 
activates PLA2 pathway and induces NF-Kb activation in macrophages and that dendritic cells 
treated with pentalinosterol promote Th1 development in vitro. Using experimental model of 
VL, we also show that intravenous treatment of L. donovani-infected BALB/c mice with 
liposome encapsulated synthetic pentalinosterol (2.5 mg/kg) leads to a significant (>70%) 
reduction in parasite loads in the liver and spleen. Furthermore, liposomal pentalinosterol treated 
mice mount a mixed Th1/Th2 response but produce significantly more IFN-γ compared to 
controls treated with empty liposomes. Taken together, these data indicate that pentalinosterol 
could be novel lead molecule for developing new drugs against leishmaniasis. 
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Abstract:  

Current treatment of leishmaniasis is based on chemotherapy, which relies on a handful of drugs 
with serious limitations such as high cost, toxicity and lack of efficacy in endemic regions. 
Therefore, development of new, effective and affordable anti-leishmanial drugs is a global 
health priority. Dipeptidylcarboxypeptidase of Leishmania donovani (LdDCP), an angiotensin 
converting enzyme (ACE) related metallopeptidase, has been characterized as novel drug target 
for antileishmanial drug discovery. By virtual screening of Institute’s chemical library of 15,452 
compounds against a 3D model of LdDCP, four compounds, belonging to two chemical classes, 
were identified as the selective inhibitor of parasite enzyme. These compounds also inhibited 
multiplication of both promastigotes and amastigotes under in vitro condition. One of these 
compounds also exhibited promising in vivo anti-leishmanial activity in hamster model. The 



 

data suggests that these compounds provide leads to be optimized into candidates to treat these 
protozoan infections. 
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Abstract:  

Leishmaniasis is one of the most important neglected tropical diseases caused by parasites of the 
Leishmania genus. The current chemotherapy is based on pentavalent antimonials, miltefosine, 
amphotericin B and pentamidine. However, there is an urgent need for safer and more 
efficacious drugs. An interesting approach in drug development is the combination therapy 
using drugs with known activity against the parasites. Both, trifluralin, a dinitroaniline 
herbicide, and miltefosine have activity against protozoan parasites, but with high IC50 and 
cytotoxicity for host cells. In this work, we investigated the effects of TC95 on Leishmania 
amazonensis. TC95 is a hybrid compound that combines trifluralin and miltefosine in only one 
molecular scaffold. The antiproliferative effects of TC95 against promastigotes were dose-
dependent, with a total inhibition at concentrations of 4 and 5 μM. Against intracellular 
amastigotes, the effect was also dose-dependent after 24 h of treatment, however the effect was 
more pronounced after 48 h of treatment for all concentrations tested [1, 5 and 10 μM]. The 
IC50 values obtained after 48 h of treatment was 2.6 μM and 1.2 μM for promastigotes and 
intracellular amastigotes, respectively. Cytotoxicity assays against murine macrophages 
revealed that the CC50 was 60 μM, thus presenting a selective index of 24x. From 12 h until 72 
h of treatment, promastigotes displayed profound alteration in the shape appearing rounded and 
swollen, with alterations in the cell cycle and in the cytoskeleton constituted mainly by 
microtubules. Transmission electron microscopy revealed that the mitochondrion is the main 
organelle affected, presenting an intense swelling with loss of the matrix content and 
disorganization of the mitochondrial membranes. Sometimes, lysis of the mitochondrion was 
also observed. Furthermore, alterations in the flagellar membrane, Golgi complex, increase in 
the number of lipid bodies and appearance of structures typically found in autophagic processes 
were also observed. Against intracellular amastigotes, TC95 also induced significant alterations 
such as: mitochondrial swelling with vesiculation of the mitochondrial membranes and 
alterations in the kinetoplast; significant dilation of the trans-Golgi network; presence of lipid 
bodies in the amastigotes and inside the macrophages; and changes in the flagellar structure. 
Taken together, these results indicate that TC95 is a promising compound against Leishmania 
sp. 

Financial supported by CNPq, CAPES, and FAPERJ. 
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Abstract:  

Pentavalent antimonial drugs, in spite of their severe side effects, have been used to date in the 
treatment of all forms of leishmaniasis. Due to their low oral bioavailability, these compounds 
must be parenterally administered, compromising patient compliance. The objetives of this work 
were to prepare amphiphilic antimony complexes from alkylmethylglucamide (L8 and L10, 
hydrophobic chain of 8 and 10 carbons, respectively) and to evaluate their potential for oral 
treatment of visceral leishmaniasis (VL). The reaction of Sb(V) with L8 and L10 produced 1:3 
Sb-ligand complexes, as evidenced by NMR and ESI-MS analyses, and stabilized the formation 
of nanoassemblies in water. According to pharmacokinetic studies in mice by the oral route, 
SbL8 complex at 200 mg Sb/kg showed higher and more sustained Sb levels in the serum and 
greater affinity for the liver, when compared to conventional Glucantime® at the same Sb dose. 
SbL8 complex showed a peak concentration in the liver before that in the serum, suggesting an 
initial absorption to the liver followed by a gradual release of Sb to the circulation. The 
efficacies of SbL8 and SbL10 were evaluated by the oral route in BALB/c mice infected with 
Leishmania infantum after daily dose of 200 mg Sb/kg for 30 days. Quantification of the 
parasite load in the liver and spleen by the limiting dilution assay showed significant parasite 
suppression in the liver, in relation to control untreated group, and this difference was also 
observed in the spleen of animals treated with SbL10. The group treated intraperitoneally with 
Glucantime® (80 mg Sb/kg/day) also showed significant parasite supression. As expected, there 
was no significant reduction of the parasitic load in the group treated orally with Glucantime® 
at 200 mg Sb/kg/day for 30 days. In conclusion, amphiphilic antimony(V) complexes emerge as 
an innovative and promising strategy for the oral treatment of VL. 
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Abstract:  

Dinitroanilines, such as Oryzalin (ORZ), are tubulin-binding agents that display antimitotic 
activity on Leishmania sp [1]. In spite of its potentiality, the therapeutic use is limited by low 
water solubility associated with rapid clearance in vivo. These disadvantages can be overcome 
by ORZ incorporation in lipidic nanoformulations, namely liposomes and solid lipid 
nanoparticles (LNP), that act simultaneously as drug solvent and as carriers delivering ORZ to 
the sites of Leishmania infection potentiating ORZ antileishmanial activity. 

Liposomal and LNP formulations containing ORZ were optimized by selection of the 
appropriated preparation method, lipidic components and other experimental conditions in order 
to obtain formulations suitable and safe for parenteral administration. Both systems efficiently 
incorporated ORZ allowing the increase of concentration in aqueous suspensions at least 150 
times without the need of toxic solvents. The developed formulations revealed to be stable 
throughout freeze-drying and moist-heath sterilization without significant variations on 



 

physicochemical properties namely on ORZ retention. These formulations presented sizes in the 
nano range (100-200 nm) [2,3]. 

The incorporation of ORZ in both liposomes and LNP remarkably decreased hemolytic activity 
on red blood cells and drug cytotoxicity on THP1 cell line as compared with free drug [2,3]. 
Intracellular activity studies in L. infatum THP1 infected cells showed that ORZ retains its 
activity even after incorporation in these nanoformulations. 

Biodistribution studies of dual labeled ORZ liposomal formulations,(3H-LIP-14C-ORZ)  
demonstrated the efficacy of liposomes to passively target ORZ to the main leishmanial infected 
organs (liver and spleen) [2]. 

The evaluation of the therapeutic activity in L. infantum animal model demonstrated the 
superiority of ORZ liposomal and LNP formulations on the reduction of the parasite load in 
liver and spleen as compared to the control group (89 and 84 % for liposomal formulations and 
84 and 91% for LNP formulations, respectively), and similar to the standard drug Glucantime. 

This work was supported by FCT (PTDC/CVT/098290/2008 and PEst-OE/SAU/UI4013/2011). 
R. Lopes was recipient of a FCT grant SFRH/BD/44218/2008. 
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Abstract:  

Current Visceral Leishmaniasis (VL) control depends on a combination of vector control, case 
management and reservoir control if relevant. The evidence base in support of each of these 
strategies is largely empirical or based on pilot studies, with few large-scale controlled trials 
establishing impact on transmission. A recent systematic review of the evidence on VL control 
methods in Latin-America showed a persisting evidence gap. Innovation in vector control 
approaches has so far concentrated on insecticide-treated materials, and more recently on topical 
or systemic treatment of animals. Active case detection approaches have been advocated and are 
now piloted within the VL elimination initiative in the Asian subcontinent. The impact on 
transmission of recently registered dog vaccines still needs to be established in areas with 
zoonotic transmission. We will discuss the methodological challenges posed by this type of 
impact studies as an introduction to this session on state-of-the art VL control methods. 
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Abstract:  

responsible for overall management of each booth. 

3.) One LLIN for each patient and extra one for his/her family members were distributed. If 
there was any family having more than two patients in that case extra one LLIN has been given 
for each patient. 

Follow up at LLINs: 

LLIN-use were followed up by the respective healthy assistant / AHI as per their monthly field 
tour. This follow up was monitored by the HI & SI at the union level. At the Sub-district level 
Sub-district Health & Family Planning Officer & at the district level Civil Surgeon was 
responsible for monitoring the whole distribution & follow up of LLIN. At the central level 
Director, Disease Control & Line Director, Control of Communicable Disease, and Assistant 
Director, Deputy Director , Deputy Program Manager-Kala-azar, Consultant (Kala-azar) and 
Medical Officer(Kala-azar) monitored and supervised time to time to ensure proper LLINs 
distribution and its follow-up. 

BCC activities before & after LLINs distribution: 

 BCC materials like leaflet, poster, banner, sticker etc has been developed before distribution of 
LLIN. 

 All BCC materials has been distributed & displayed 1-2 days before distribution of LLIN. 

 Milking at the community level were done before LLINs distribution campaign at the 
union/village level. 

 Proper Inter Personal Communication before and after organizing LLINs distribution was 
done 

Teach People How to Use and Care for Nets: 

 Handle the nets gently to avoid tearing them 

 Fold/tie up the net during the day to avoid damage 

 Regularly inspect the net for holes; repair holes, if found 

 LLINs last for three to five years or 20 washes, but may expire sooner if washed too often 

 Wash only when very dirty, no more than a few times a year 

 Wash nets with gentle soap, NOT detergent 



 

 Dry nets in the shade—no sun because it will destroy the chemical 

 Keep LLINs away from smoke, fire, direct sunlight 

Deliverables: 

• Globally practiced for first time, as a tool for Integrated Vector Management (IVM) for 
Visceral Leishmaniasis Elimination Program, LLIN distribution was successfully implemented 
and can be practiced in other countries. 

• To reduce the transmission of Kala-azar from reservoir to Vector, LLIN distribution can play a 
vital role for PKDL patients. 

• Lessons learned that LLIN distribution among KA/KDL cases, with prior campaign for 
community participation can act as Catch-up strategy for new case identification. 
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Abstract:  

Miltefosine is the only oral drug available for treatment of Indian Visceral Leishmaniasis (VL) 
which was shown to have an efficacy of 94% in a phase 3 trial in Indian subcontinent. The drug 
has been chosen to be the only primary drug for the elimination of VL from the Indian 
subcontinent. Its unrestricted use has raised concern about its continued effectiveness. Reports 
of its efficacy from Nepal and Bangladesh are not favorable This study evaluates the efficacy 
and safety of miltefosine for the treatment of VL after a decade of use in India. In this study, 
which was an open-label non-comparative trial, 567 patients received oral Miltefosine (50 mg 
for those weighing <25 kg, or 100 mg in divided doses for those >25 kg, and 2.5 mg per kg for 
children < 12years, daily for 28 days) in a directly observed manner. Patients were followed up 
for six months to see the response to therapy. 

At the end of treatment the initial cure rate was 97.5% (intention to treat) and at six month the 
final cure rate was 90.3%. Overall death rate was 0.9% (5/567) and two deaths were drug-
toxicity related. Gastrointestinal intolerance was frequent (64.5%). The drug was interrupted in 
9 (1.5%) patients due to the adverse events of the drug. 

To conclude, as compared to phase 3 trial which lead to registration of the drug a decade ago, 
there is a substantial increase in the failure rate of oral miltefosine for treatment of VL in India. 
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Abstract:  

Introduction: In 2005 a visceral leishmaniasis (VL) elimination initiative was launched on the 
Indian subcontinent; important components of early case finding and treatment are entrusted to 
the primary health care system (PHC). In an earlier study in Bihar, India, we discovered some 
major shortcomings in implementation, in particular related to monitoring of treatment and 
treatment outcomes. These shortcomings could be addressed through involvement of village 
health workers. In the current study we assessed knowledge, attitude and practice of these 
village health workers in relation to VL. Main objective was to assess the feasibility of their 
involvement in VL control. 

Methods: We obtained a list of auxiliary nurses/midwives and accredited social health activists 
for the highly endemic district of Muzaffarpur. We randomly sampled 100 auxiliary nurses and 
100 activists, who were visited in their homes for an interview. Questions were asked on 
knowledge, attitude and practice related to visceral leishmaniasis and to tuberculosis. The 
structured questionnaire contained questions exploring training level, professional experience 
and experience with VL and TB; in addition, there were questions exploring knowledge on 
presenting signs and symptoms, mode of transmission and diagnostic and treatment procedures 
of VL and TB, as well as questions exploring willingness to become further involved in VL 
control. 

Results: Auxiliary nurses and activists know the presenting symptoms of visceral leishmaniasis. 
They know how it is diagnosed but they are not aware of the recommended first-line treatment 
and how the treatment is administered. Many are already involved in tuberculosis control and 
are very well aware of the treatment modalities of tuberculosis, but very few are involved in the 
program of visceral leishmaniasis control. They are well organised, have strong links to the 
primary healthcare system and are ready to get more involved in visceral leishmaniasis control. 
They need to be given proper training before formal involvement and monetary incentive to 
compensate for the additional workload. 

Conclusion: To ensure adequate monitoring of visceral leishmaniasis treatment and treatment 
outcomes, the control programme urgently needs to consider involving auxiliary nurses and 
activists. 

 - OTHER SPECIAL TOPICS 

[922]  
O 317 - INTERACTIONS AMONG CHICKEN’S COMPLEMENT SYSTEM, LEISHMANIA 
INFANTUM PROMASTIGOTES AND COMPLEMENT INHIBITORS FROM LUTZOMYIA 
LONGIPALPIS 
MENDES-SOUSA, A.F.; QUEIROZ, D.C.; NASCIMENTO, A.A.; ARAÚJO, R.N.; FUJIWARA, 
R.T.; PEREIRA, M.H.; GONTIJO, N.F. 
UFMG, BELO HORIZONTE, MG, BRAZIL. 



 

Keyword:complement system; chickens; leishmania 
 

Abstract:  

Domestic chickens (Gallus gallus) are common blood sources for Lutzomyia longipalpis 
(Diptera, Psychodidae), the main vector of Leishmania infantum in the New World, and present 
an important role in the epidemiology of American visceral leishmaniasis. Those animals are 
abundant in endemic areas and since they kill Leishmania through mechanisms not yet clarified, 
they could act as zooprophylaxis for the disease. During bloodmeal, the vector inoculates saliva 
in the host skin, which facilitates the hematophagy as it contains several pharmacologically 
active molecules. Previous works have demonstrated that L. longipalpis saliva contains 
inhibitors of the complement system and can protect L. infantum from lysis by human 
complement system. The objective of this study was to investigate how L. longipalpis interacts 
with chickens complement system and the role this system has in the parasite clearance by 
chickens. We evaluated the inhibitory effect of L. longipalpis´ saliva and the intestinal content 
on both classical and alternative pathways of chickens through hemolytic tests. Through flow 
cytometry assays, we analyzed the importance of chickens complement system in the 
elimination of L. infantum promastigotes with different concentrations of sera in presence and in 
absence of the vector saliva. Results showed that the saliva is not effective to inhibit the 
classical and the alternative pathways of the avian complement system. On the other hand, the 
intestinal content inhibited significantly the classical pathway. Chickens serum was very 
efficient to promote Leishmania death, killing nearly 90% of the parasites even with the less 
concentrated serum (2%). In the presence of saliva, no significant difference was observed in the 
parasite death, because the saliva is not capable to inhibit the avian complement. We concluded 
that the complement system is a very important mechanism through which chickens kill L. 
infantum and that the saliva of the vector, as it does not inhibit avian complement system, does 
not protect the parasite. The intestinal inhibitors may be involved in the midgut protection 
against damage by the membrane attack complex. 
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Abstract:  

Zoonotic cutaneous leishmaniasis (ZCL), a neglected tropical disease, is a major public health 
problem in many rural districts of 17 of 31 provinces in Iran. The disease has been expanding to 
new foci in recent decades. Rhombomys opimus, the great gerbil, is the main natural reservoir 
host of the disease and Phlebotomus papatasi is the main vector in central Iran. In the current 
study, seasonal variation of natural Leishmania infection rates in R. opimus population and  



 

seasonal fluctuations of the antibody (Ab) titer against salivary gland antigens (SGA) of P. 
papatasi in the reservoir host and possible correlation in central Iran were studied. The 
investigation was conducted from October 2006 to October 2008 in two endemic foci of ZCL in 
Esfahan Province, central Iran. Regardless of having any suspected lesions, impression smears 
were prepared from the ear lobes of the rodents. A Nested PCR assay was designed and used for 
detection and identification of Leishmania species directly from gerbil's skin samples . ELISA 
method was used to evaluate anti-SGA Ab titer in wild-caught R. opimus. 

Out of 111 investigated animals, 2.7% were infected with L. major, 0.9% with L. gerbilli and 
35.1% with L. turanica. Mixed natural infections with L. major and L. turanica was found in 
16.2% of the rodents, mixed L. major and L. gerbilli in 0.9% and mixed three Leishmania 
species infections in 1.8% of the gerbils. 

The highest and the lowest natural L. turanica infection rates were observed in fall (62.5%) and 
spring (18.2%) respectively. The highest and the lowest mixed infection rates with L. turanica 
and L. major were also observed in fall (25.8%) and spring (4.6%) correspondingly. A 
significant (P<0.0001) difference  was observed in Leishmania infection rates in different 
seasons. An  Ab positive reaction against  P. papatasi SGA was observed in 64.3 % of the 
gerbils. Statistically significant (P<0.0001) difference  was seen in the proportion of the rodents 
positive for anti-SGA Ab in the different seasons with the highest (89.7%) and lowest (32%) 
positive rates in the fall and winter respectively. It is concluded that seasonal variation of 
antibody response induced against SGA of P. papatasi in R. opimus is correlated with seasonal 
variation of Leishmania infection. 
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Abstract:  

Leishmaniosis is an endemic zoonotic disease in several countries of the world. Dogs are 
considered the major host, but in recent years asymptomatic infection and clinical disease has 
been reported in cats. Cats seem to be resistant to infection and produce low levels of antibodies 
difficulting diagnosis by serological methods. In dogs, simultaneous Leishmania DNA detection 
in peripheral total blood (TB) and conjunctival swabs (CS) seemed to increase the detection of 
known infected animals. The present study aims to determine the frequency of infected cats by 
indirect immunoflurescence (IFI) and by quantitative Real-Time Polimerase Chain Reaction 
(qPCR) of TB and CS. 

This study was performed on a population of shelter cats with access to an outdoor restrict park 
living in the leishmaniosis endemic region of the Metropolitan Area of Lisbon. 

Clinical data, total blood, serum and CS were collected from a total of 40 cats of both genders 
and various ages (7-90 months). 



 

Detection of anti-Leishmania antibodies was done by Leishmania Spot IFI kit (BioMérieux, 
France) with a cut-off of 1:80. The DNA extraction from WB and CS was performed with the 
commercial kit DNeasy ® Blood & Tissue Kit (Qiagen, Germany) and Leishmania DNA 
detection was done by qPCR using Taqman® probes. 

Anti-Leishmania antibodies were detected in 17.95% (7/39) cats. Leishmania DNA was detected 
in both WB and CS, however, the results differed according to the biological material used. 
Only 2 cats from 40 were positive by qPCR of TB, one of which had also positive CS, while, 9 
cats from 39 tested positive by CS qPCR. From the 7 cats with detectable antibodies, 1 was also 
positive for CS, 1 for TB and 5 where negative by qPCR of both TB and CS. 

Considering all the tested samples, 3 cats were positive simultaneously in at least two 
techniques. Positive cats showed no evident clinical signs other than mild conjunctivitis in one 
cat, and presumptive dermatophytosis in other three cats. 

This study showed a high frequency of infected asymptomatic cats in endemic regions. Like in 
dogs, DNA detection in CS seems to be more sensitive than in WB, therefore future studies 
should consider this type of sample. Since blood donor cats can be recruited from these 
populations Leishmania infection detection should be included in regular screening for 
infectious diseases. 

Funding: Portuguese Foundation for Science and Technology and the European Union (FEDER) 
through Project PTDC/CVT/118566/2010; PhD Grants: SFRH/BD/77886/2011 
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Abstract:  

Visceral leishmaniasis caused by Leishmania infantum is a zoonotic disease transmitted by sand 
flies. Canine visceral leishmaniasis (CVL) is endemic in the Mediterranean region and Latin 
America where dogs are the main reservoir of human infection. Here, we established the 
experimental conditions required for a successful infection of dogs via vector transmission. This 
involves multiple exposures to sand flies harboring transmissible infections initiated with a 
virulent parasite strain. Standardization of the infection pressure (number of infectious bites per 
dog and frequency of exposure to infectious bites) and knowledge of the starting point of the 
infection (time 0) are two crucial previously elusive parameters relevant to a more accurate 
analysis of the mechanisms behind the different disease outcomes observed in nature. Using this 
infection model, we exposed eight dogs to multiple L. infantum-infected-Lutzomyia longipalpis 
sand fly bites on the neck or belly for 1-2 hours to mimic recurrent transmission throughout a 
sand fly season. Dogs were monitored for signs of Leishmania infection up to 22 months post-
transmission. All eight dogs showed significant anti-Leishmania antibody titers by the rk28 strip 
test, IFAT and ELISA. Live parasites were recovered from spleen or bone marrow aspirates in 
3/8 dogs by month 6 and in 8/8 dogs by month 22. By month 17, all dogs had shown skin 
lesions associated with CVL at least once during the course of infection. These were positive in 



 

culture and infective to sand flies. At humane euthanasia (month 22), spleen and popliteal, 
prescapular and submandibular lymph nodes were all parasite positive in 8/8 dogs. Spleen 
pathology combined with other clinical and biological parameters indicates that 2/8 dogs 
controlled the infection and were immune; 4/8 dogs succumbed to the infection and became 
sick; and 2/8 dogs were still in a transitional state. Using PBMC collected throughout the course 
of the study, we are currently investigating the kinetics of the evolution of immunity or disease 
in these dogs to determine correlates of protection or markers of susceptibility to disease. 
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Abstract:  

Leishmaniasis is a zoonotic disease caused by an intracellular protozoan, Leishmania. Canine 
leishmaniasis has been reported from different regions of Turkey. Regarding leishmaniasis 
studies performed in cats in Europe, it was shown that the parasite may be found as 
symptomatically or asymptomatically and may infect the sand fly vector species. In the present 
study, our aim was to investigate the presence of Leishmania spp. in cats using ITS1 real time 
polymerase chain reaction (ITS1 RT-PCR). A total of 146 cats referred to the veterinary clinics 
with various reasons (66 female, 80 male, 3.35 ± 2.96 years) were enrolled in the study. The cats 
were examined physically and clinical signs were noted. DNA isolation was performed from 
filter paper and/or peripheral blood samples collected in EDTA tubes and ITS1 RT-PCR was 
performed using Leishmania species specific ITS1 region primer and probes. Leishmania 
species identification was done according to melting curve analysis. Additionally, co-infections 
with feline immunodeficiency virus (FIV) antibodies and feline leukemia virus (FeLV) antigen 
and antibodies were investigated by ELISA method using serum samples in group of 
leishmaniasis positive cats. Thirteen (8.9%) out of 146 cats were found to be positive for 
Leishmania DNA by ITS1 RT-PCR. ELISA methods for FIV and FeLV were performed only in 
11 out of 13 Leishmania DNA positive cats. Four (36.4%) and 5 (45.5%) out of 11 cats were 
found to be positive for FIV and FeLV antibodies, respectively. In conclusion, the presence of 
Leishmania spp. was firstly shown in cats in Turkey. In leishmaniasis endemic areas, extensive 
research should be performed in cats as well as in dogs in order to understand the role of cats in 
the epidemiology of the disease. Additionally, leishmaniasis should also be taken into account in 
the differential diagnosis and FIV and/or FeLV positive cats by the veterinarians. 

The study was supported by Adnan Menderes University Research Funds (Project No: VTF-
09005). 
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Abstract:  

Background: Brazil is the country that reports the highest number of Leishmania-HIV co-
infection cases. Visceral leishmaniasis (VL) in HIV-infected patients may be a diagnostic 
challenge, and thereby can increase the chance of death. Since VL/HIV patients transmit L. 
infantum to sand flies and may be more infective than non-HIV patients, we decided to compare 
the infectivity to Lutzomyia longipalpis of symptomatic and asymptomatic non-HIV and HIV 
infected VL patients. 

Methods: Sixty-two L. infantum symptomatic and asymptomatic, HIV infected and non-infected 
patients were studied. After clinical examination, an average of 38.5 lab-reared Lu. longipalpis 
were fed in each patient during 30 minutes, at dark. Five days later the insects were dissected for 
microscopic examination. 

Results: Among the 20 non-HIV VL symptomatic patients, 5 (25%) infected 9/774 (1.2%) sand 
flies. Out of the 19 non-HIV asymptomatic L. infantum infected persons none infected any of 
the 760 sand flies. From the 21 HIV/L. infantum symptomatic patients, 9 (42.9%) infected 
37/775 (4.8%) Lu. longipalpis. Only two patients were HIV/L. infantum asymptomatic, and one 
was infective (50%) to 1/80 sand flies (1.25%). There was no statistically significant difference 
between the proportion of infective symptomatic, non-HIV and HIV/VL patients, but the 
proportion of infected sand flies was very significantly higher among HIV/VL patients (p < 
0.001). 

Conclusion: HIV/LV patients are more infective to sand flies than non-HIV VL patients. One 
asymptomatic HIV/L. infantum person transmitted L. infantum to Lu. longipalpis. HIV/VL 
patients may comprise a significant source of parasites, and may play a role as reservoirs of L. 
infantum, according to the prevalence of HIV infection and the incidence of VL. 
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Abstract:  

In 1992 a workshop was held at the Tropical Foundation for Research and Technology “André 
Tosello” in Campinas, Brazil, under the auspices of the American Type Culture Collection 
(ATCC) and the Pan-American Health Organization (PAHO). Its focus was on the use of 
computer technology for processing data related to microorganism collections. One of the 
organizers was Dr Lois Blaine, who at the time was director of ATCC´s bioinformatics. She 
thought that besides cataloguing collections internet could be used to join people working with 
different diseases. A number of diseases were considered and leishmaniasis was chosen because 



 

of its worldwide distribution. The basic method of internet communication then and now is by 
email and at the time list servers were fully functional and capable of accepting and distributing 
messages to subscribers. Besides stimulating discussions amongst its members such lists can 
also be used to distribute special announcements. One of the most difficult initial phases of 
setting up Leish-L was getting people to subscribe. One year later it became fully operational. In 
1993 it had 77 subscribers. Now almost 20 years later it has nearly 2,000. All messages are 
stored and can be viewed at http://lineu.icb.usp.br/pipermail/leish-l/. The internet has given us 
unprecedented methods of communication and many platforms have been developed more 
recently, such as Facebook, Orkut, Twitter, LinkedIn and Google groups. These grew as social 
networks linking family members and friends or as methods of following people ranging from 
presidents to movie stars to ordinary individuals. But so far they have not been successfully used 
by groups working with neglected diseases. The possible reasons for this are discussed. Leish-L 
has a unique group of subscribers and its continued success depends on long term stability 
which requires both institutional support and personal commitment. 
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Abstract:  

Phagocytosis is essential for the elimination of pathogens by phagosomes through a complex 
Soluble N-ethylmaleimide-sensitive-factor attachment protein receptor (SNARE) proteins 
mediate membrane fusion events involved in vesicular trafficking associated to phagocytosis 
and phagolysosome biogenesis. Targeting these proteins may therefore provide a potent immune 
evasion strategy to several pathogens, including Leishmania, as it may interfere with phagosome 
functions. In the present study, we report that VAMP8 and other phagosomal SNAREs were 
cleaved upon infection with Leishmania promastigotes, and that this cleavage was mediated by 
the Leishmania surface zinc-metalloprotease GP63. In addition, we found that Leishmania 
promastigotes efficiently inhibited antigen crosspresentation in a GP63-dependent manner. 
Using cells from VAMP8 null mice, we found that this SNARE was required for antigen 
crosspresentation. In the absence of VAMP8, phagosomal assembly of the NADPH oxidase 
complex was impaired, leading to a defective phagosomal proteolysis. Thus, we uncovered the 
existence of a novel mechanism used by Leishmania promastigotes to subvert an important 
phagosome immune function, whereby these parasites proteolytically degrade key regulators of 
vesicular trafficking. 
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Abstract:  

Visceral leishmaniasis (VL) causes significant morbidity and mortality around the world. The 
main species responsible for VL are Leishmania (Leishmania) infantum and L. (L.) donovani. 
The VL cases mainly involved children or immunocompromised adults. The association 
between malnutrition and an increased risk of developing VL has been reported in different 
epidemiological and experimental settings, but data on the immunological basis of this 
association are scarce. The aim of this study is to analyze the effects of dietary protein 
restriction and infection by L. infantum on the functional immune response of a BALB/c model. 
Infection was confirmed by real time PCR in spleen and liver with 100% and 83% of positivity, 
respectively, whereas 66% and 54%, respectively, was positive in axenic culture. It was 
observed that protein malnutrition causes a significant reduction on body weight (p<0.005) in 
animals fed with low protein diet (LP) when compared with well-nourished animals (CP control 
group); infection with L. infantum enhanced body weight loss in the LP animals (LPi, p<0.005). 
A similar effect was observed in the relative weight of the lymphoid organs, resulting in 36% 
and 47% weight loss, for spleen and thymus respectively, compared to the CP group (p<0.001). 
FACS analysis showed that CD4+ T cells in thymus of LPi mice significantly increased when 
compared to the control animals, while CD4+CD8+ T cells were diminished (p<0.001). Also, 
whereas CD8+ T cells subpopulations from spleen were increased in LPi mice when compared 
to control group, B cells were drastically diminished (p<0.001). Reduced serum cytokine levels 
were observed for IL-1a, IL-4, IL-17 and GM-CSF in LP animals when compared to CP ones. 
However, a reversion of IL-1a and GM-CSF levels were observed in LPi animals when 
compared to LP-non infected animals (p<0.05). Moreover, circulating levels of IL-10 were 
reduced in LP mice but highly expressed in LPi animals (p<0.001). Additionally, increased 
mRNA levels of IFN-γ and IL-10 and decreased levels of TGF-b and IL-12 were observed in the 
spleen of LPi mice (p<0.005). Undetectable levels of IL-10, IL-12 and IL-4 were observed in 
the thymus of LPi mice. Our data suggest that protein restriction results in a drastic 
dysregulation of T cells and cytokine expression in thymus and spleen of Balb/c infected with L. 
infantum which could lead to a defective regulation and migration of thymocyte population and 
to an impaired splenic immune response. 
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Abstract:  

Neutrophils rapidly accumulate at the site of microbial infection and recent studies show that 
they play a major role in immunity to several pathogens, including Leishmania. In experimental 
cutaneous leishmaniasis caused by L. braziliensis (Lb), an intense influx of polymorphonuclear 
neutrophils (PMN) is continuously observed at the infection site, concomitant with lesion 
development and healing cicatrization. We have previously shown that PMN depletion leads to 
increased lesion size and parasite load and, based on these observations, we investigated the 
effect of PMN exposure to Lb. Murine PMNs, obtained from the bone marrow, were isolated 
and infected with serum-opsonized mCherry labelled Lb. After 2h of exposure, approximately 
40% of PMNs were infected. Infected PMN displayed increased expression of CD18 paralleled 
by a decreased expression of CD62L. This was associated with elevated superoxide production, 
release of neutrophil elastase and TNF production. At a later time point, Lb-infected neutrophils 
were more apoptotic than bystander neutrophils, as detected by increased expression of Annexin 



 

V and DAPI. Furthermore, two weeks after Lb inoculation BALB/c mice depleted of neutrophils 
with a single injection of the neutrophil-specific 1A8 mAb at the time of infection showed a 
significantly higher parasite load in the ear dermis than control mice. Collectively, we can 
conclude that exposure to Lb promotes neutrophil activation followed by apoptosis in vitro. In 
addition, our results suggest that activated neutrophils contribute to parasite killing in vivo, early 
after infection. These results show that neutrophils play an important role during the innate 
phase of the response to L. braziliensis. 

Financial Support: CNPq and FIOCRUZ and Brazilian Swiss joint Research Program 
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Abstract:  

Leishmania can promote mononuclear phagocyte dysfunctions that inhibit the ability of these 
cells to elicit an effective immune response, which may favor persistent infection. In the last 20 
years, we have studied various macrophages (MØ) negative regulatory mechanisms modulate by 
Leishmania parasite. For instance, the protein tyrosine phosphatase (PTP) SHP-1, a key enzyme 
controlling innate inflammatory responses upon macrophage (MØ) interaction with PAMPs, 
leading to the secretion of pro-inflammatory mediators or concurring to tame-down their 
activation. 

Recently, we showed that Leishmania exploits SHP-1 to inactivate IRAK-1, a key kinase 
regulating Toll-like receptors (TLRs) signaling and innate immunity. Rapid binding of SHP-1 to 
IRAK-1 completely inactivates its intrinsic kinase activity and any further LPS-mediated 
signaling activation and MØ functions. The SHP-1/IRAK-1 interaction was found to occur via 
an ITIM-like motif found in IRAK-1 kinase domain, which we named KTIM (Kinase Tyrosyl-
Based Inhibitory Motif). We also found that in addition to SHP-1, the PTPs PTP1B and TCPTP 
are modulated and post-translationally modified in Leishmania-infected MØs. We thus 
identified an essential role for PTP1B in the in vivo progression of Leishmania infection. The 
mechanism underlying PTP modulation was shown to involve in part by the functional 
expression of the Leishmania surface metalloprotease GP63. The direct interaction of PTP1B, 
TCPTP and SHP-1 with GP63 was found to be mediated by a lipid raft-dependent GP63 
internalization into host MØ, resulting in PTP cleavage and activity regulation. 

In a more recent study, we also found that GP63 was rapidly reaching MØ nucleus environment 
concurring to degrade various transcription factors such as AP-1, as well as to substantially 
affect the host cell translational system by inactivating mTOR for instance and related 
molecules. 

At the present time, we have now evidence that Leishmania exosomes containing GP63 are 
important player in those inactivation processes as they were found to cause very similar MØ 
inactivation even in absence of parasite. Further findings regarding the impact of Leishmania 
exosomes and GP63 during leishmaniasis will be discussed. 



 

Collectively, this presentation will provide an overview in regards to the potential importance of 
Leishmania GP63 and exosomes in the exploitation of host negative regulatory mechanisms to 
subvert MØ innate immune response. 
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Abstract:  

During visceral leishmaniasis the Th1 profile is associated with protection, but the role of IL-17-
producing cells remains poorly defined. Our aim was to evaluate whether IL-17 participates in 
the host immune response against L. infantum and such mechanisms involved. We found that 
infected humans strongly produce IL-17 during the symptoms peak. Similarly, in murine model 
IL-17 was induced at the same time of parasitism peak. The IL-17 participates on the parasite 
control since IL-17R-/- infected mice showed higher parasite burden then WT. In accordance, a 
lower inflammatory infiltrate was observed in IL-17R-/- mice as a consequence of significant 
lesser expression of cxcl10, cxcr3, ccl5 and ccr5 in the liver and spleen. Interestingly, an up 
regulation of ccl17, ccr4 and foxp3 and IL-10 expression was observed in KO mice. 
Corroborating these data, IL-17 production was potentiated in IL-10-/- infected mice, which 
were more resistant to infection. Besides, in the absence of IL-17R a smaller expression of IFN-
γ, Tbet and iNOS was detected. Indeed, IL-17R-/- infected-macrophages showed a deficiency to 
kill the parasite and the stimulus with IL-17 and/or IFN-γ in WT infected-macrophage showed 
that IL-17 acts synergistically with IFN-γ potentiating the NO production and the macrophage 
leishmanicidal capacity. Together, our results showed that L. infantum triggers IL-17-producing 
cells that promote the control of parasitism by inducing NO expression and IL-10 modulation. 
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Abstract:  

Parasites of the Leishmania genus infect and survive within macrophages by inhibiting several 
microbicidal molecules, such as nitric oxide and by taming down some pro-inflammatory 
cytokines. For instance, various species of Leishmania have been reported to inhibit or 
significantly reduced the production of IL-1ß both in vitro and in vivo. However, the mechanism 
whereby Leishmania parasite can influence IL-1ß production by macrophages is still not fully 
understood. Recent reports have been proposed that IL-1ß production is importantly regulated 
by the NLRP3 inflammasome complex. NLRP3 senses danger molecules such as the inorganic 
crystals MSU, asbestos, silica and malarial hemozoin. In the present work we investigated 



 

whether Leishmania parasites could modulate inflammasome activation. Using PMA-
differentiated THP-1 cells we demonstrated that Leishmania infection effectively inhibit 
macrophage IL-1ß production, and to involve the expression of the zinc metalloprotease GP63, a 
critical virulence factor produced by all infectious Leishmania sps. As GP63 can be secreted or 
membrane bound to the surface of the parasite, as well as to be released with Leishmania 
exosomes vesicles, we have isolated GP63-containing exosomes from L. mexicana and evaluate 
its effect on IL-1ß production. Both L. mexicana purified GP63 and GP63-containing exosomes 
inhibited macrophage IL-1ß production and caspase-1 cleavage, suggesting their effect upstream 
of caspase-1. Some known mechanisms to regulate the inflammasome activation involve ROS 
production, cathepsin B release and signaling pathway. Indeed ROS production is inhibited by 
Leishmania infection and could confer in part the explanation whereby Leishmania can interfere 
with NLRP3 complex. Additionally, we have monitored whether GP63-mediated cleavage of 
various NLRP3 complex molecules and protein tyrosine phosphatase activation concurred to 
this inhibition. Collectively, we report herein the first observation that a pathogen -and for 
instance the protozoan parasite Leishmania and its surface metalloprotease GP63- can 
downregulate NLRP3 inflammasome complex concurring to tame-down IL-1ß production.  
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Abstract:  

A dysfunction of humoral immunity has long been recognized in human and experimental 
visceral leishmaniasis (VL) manifested by hypergammaglobulinemia and polyclonal B cell 
activation. Nevertheless, the mechanisms underlying the deregulated antibody production 
remain essentially unknown. T follicular helper (Tfh) cells are a recently described subset of 
CD4+ T cells specialized to assist B cells to produce pathogen-specific antibodies and are 
crucial mediators in the development of B cell memory and differentiation of plasma cells. Here, 
to gain insight into the mechanisms underlying antibody production during VL, we used a non-
human primate (NHP) host as a physiological relevant model of VL to study the Tfh and B 
cell/humoral response during the course of acute (first month) and chronic (up to eight months) 
Leishmania infantum infection. Asian rhesus macaques were intravenously inoculated with L. 
infantum promastigotes and parasite colonization of the spleen was detected during both acute 
and chronic phases of infection. Hypergammaglobulinemia was noted as early as day 7 after 
infection and persisted until the chronic phase. However, the production of parasite-specific IgG 
was poor and confined to the acute phase. Splenic B cells exhibited differentiation towards two 
main subsets after infection: an immature/activated (CD21-CD27-CD45RA-) subset that 
emerged early after infection and persisted until the chronic phase and an activated/memory 
(CD21-CD27+CD45RA-) subset that peaked at day 28. The latter declined at the chronic phase 
but correlated positively with the levels of L. infantum-specific serum IgG. Furthermore, L. 
infantum infection induced the differentiation of effector memory CD4+ T cells in the spleen, a 
fraction of which expressed the canonical Tfh markers CXCR5 and Bcl-6. The Tfh population 
correlated positively with the frequencies of activated/memory B cells and circulating levels of 
parasite-specific IgG. Yet, the Tfh response was transient and contracted at the chronic phase, 
paralleled by the loss of the activated/memory B cell population and the production of parasite-
specific antibodies. Altogether, our results suggest an important role for Tfh cells in the 



 

production of L. infantum-specific antibodies during VL and the inability to sustain a Tfh 
response may underlie some of the observed defects in humoral immunity during VL. 
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Abstract:  

Toll-like receptors (TLR)-mediated recognition of specific structures of invading pathogens 
initiate innate immune responses via APCs. However, evidence of TLR expression on T cells 
pointing out to the involvement of TLR signalling in adaptive immune response. Thus, 
pathways activated by TLRs may directly or indirectly regulate innate and adaptive immune 
response influencing disease outcome. Leishmania recognition by TLR on the surface of host 
immune cells has gained significant importance in the development of innate immunity.This 
study focuses on the role of TLR2 and TLR4 during L. infantum infection by investigating the 
influence of TLR on polymorphonuclear leukocytes (PMN), macrophages (MØ) and 
lymphocytes immune response and, in the outcome of L. infantum infection. For that purpose, in 
vitro regulation of TLR2 and TLR4 gene expression by L. infantum was analyzed in PMN and 
MØ. Furthermore, TLR2 C57BL/6 deficient mice (TLR2-/-) and their wild-type mice (WT) were 
infected with L. infantum parasites and comparative analysis was done to see whether or not the 
presence or absence of TLR2 produces any differential effect on the host parameters related to 
lymphocyte dynamics and protective immunity. Downregulation of TLR2 gene expression in 
infected PMN and MØ results in a delay in the activation of TLR2 pathway and consequently in 
the host immune response. However, L. infantum induces the activation of immune response 
through the stimulation of MΦ TLR4, modulating the expression of chemokines and pro-
inflammatory and anti-inflammatory cytokines. In vivo, defective TLR2 signaling had a visible 
effect on the outcome of L. infantum infection. Higher rates of parasite multiplication were 
observed in both spleen and liver of TLR2-/- knock-out mice, despite the ability in forming well-
defined and structured liver granulomas. These granulomas were apparently ineffective in 
parasite clearance. Defective TLR2 signaling did induce retention of regulatory T cells (Treg) 
associated to high parasite load and low IFN-gamma levels. Functional TLR2 signaling may be 
important in providing tight control over FOXP3+ committed Treg populations and  negative 
Treg regulation, giving rise to enhanced immunity and more effective response against 
infection. TLR4 seems to play an important role during infection, in particular the recognition of 
parasite and possibly subsequent activation mechanisms of NF-κB pathway, which regulates the 
expression of chemokines and cytokines. TLR2 signaling pathway may play a role in Treg 
modulation and consequently in L. infantum pathogenesis orchestrating acquired immunity. 

This study was funded by the Portuguese Foundation for Science and Technology and the 
European Union (FEDER) through project PTDC/CVT/113121/2009. Rodrigues A. 
(SFRH/BD/73386/2010) and Pereira M (SFRH/BD/77055/2011) hold PhD scholarships 
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Abstract:  

Leishmania are transmitted during the blood-feed of a female phlebotomine sand fly. The 
metacyclic promastigotes, the infectious form of the parasites, are regurgitated into mammalian 
hosts with promastigote secretory gel (PSG). The majority of PSG is filamentous 
proteophosphoglycan (fPPG) secreted by Leishmania promastigotes inside the gut of sand flies. 
PSG promotes transmission and greatly exacerbates leishmaniasis in mice. 

The aim of the present study was to characterise the role of PSG during the early immune 
response at the bite site in susceptible BALB/c mice. A physiological dose of Leishmania 
mexicana metacyclic promastigotes (1000 parasites) was inoculated into the mouse ear dermis 
with the presence or absence of PSG purified from infected Lu. Longipalpis sand flies. Over six 
to forty eight hours post-inoculation we compared ear dermis transcriptional signatures by 
microarray technology (Affymetrix Mouse GeneChip) and real-time quantitative PCR. Several 
pathways involved in the wound healing of co-regulated genes influenced by the presence of 
PSG have been identified by Ingenuity Pathway Analysis software®. We confirmed these 
results by real-time quantitative PCR and by detection of protein (Bio-plex Assay) in mouse 
skin. 

This study reveals that the presence of PSG enhances the inflammatory process by recruitment 
of neutrophils and monocytes/macrophages but also enhances the fibroplasias and 
epithelialisation processes by increasing the recruitment of fibroblasts and the synthesis of 
collagen and by increasing the recruitment of keratinocytes, respectively. 
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Abstract:  

Susceptibility to Leishmania major (L. major) in BALB/c mice is the result of developing a 
predominant Th2/Treg/Th17 response, whereas C57BL/6 mice develop a protective Th1/Tc1 
response. Previously, we reported that this is – in part - a result of differences in dendritic cell 
cytokine production, e.g., IL-1α/β and IL-12p80 homodimer. Others demonstrated the 
importance of cytokine production by stromal cells, e.g., keratinocytes. 

Applying a bone marrow chimera model we aimed to determine the key cell population(s) 
responsible for this strain-dependent dichotomy. To this aim, irradiated mice were injected with 
5x106 bone marrow (BM) cells and successful hematopoietic engraftment was confirmed by 
flow cytometry of blood samples 6-10 weeks later. Reconstituted mice were infected with 2x105 
L. major promastigotes intradermally into both ears and lesion development was measured 
weekly. In an initial experiment, BALB/cxC57BL/6 F1 mice were reconstituted with either 
BALB/c or C57BL/6 BM. Interestingly, the course of disease in infected mice reflected the 



 

origin of the BM: Mice reconstituted with BALB/c BM showed rapid disease progression, 
whereas mice reconstituted with C57BL/6 BM developed self-healing lesions. To further narrow 
down the key cell population(s) causing this effect, we applied a mixed bone marrow chimera 
model with BALB/cRag1-/-xC57BL/6Rag1-/- mice differing only in regard to T and B cells being 
of BALB/c or C57BL/6 origin. The rest of the hematopoietic compartment was of 
C57BL/6Rag1-/- or BALB/cRag1-/- background. These mice exhibited a disease phenotype 
according to the lymphocyte origin. Furthermore, preliminary data shows that the presence of 
BALB/c α/β and γ/δ T cells with the rest of the hematopoietic compartment being C57BL/6 is 
sufficient to induce a BALB/c phenotype upon L. major infection. BALB/c γ/δ T cells alone 
were not. These experiments showed clearly that the presence of BALB/c-derived lymphocytes 
is not protective, while the presence of C57BL/6 lymphocytes is sufficient for protection. 
Preliminary results indicate that BALB/c α/β T cells are sufficient for induction of a BALB/c 
phenotype. To further investigate the relevance of the genetic background of individual cell 
populations, we have reconstituted mice leading to the concomitant presence of C57BL/6 T and 
BALB/c B cells. Overall, the method of mixed bone marrow chimeras offers various 
opportunities to test the effects of individual cell populations in L. major infections as well as 
several other diseases. 
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Abstract:  

Animal models are a pre-requisite for drug R & D, having roles in (a) regulatory requirements, 
(b) as a guide to formulation / drug delivery, (c) for determination of selective activity within 
tissue/organ systems, (d) for determination of selective activity in acute and chronic models of 
infection, (e) for PK PD analysis, (f) for the evaluation of toxicity, and (g) for the identification 
of potential drug combinations. Appropriate models provide (i) species relevant to human 
infection, (ii) similarity of course of infection in animals and humans, and (iii) reproducible 
parasite burden. For visceral (VL) and cutaneous leishmaniasis (CL) most clinical isolates will 
infect rodent models (mice, hamsters, rats), parasites will infect target cells / tissues, defined 
parasite strains are available (sensitive and resistant), defined mouse strains available (self-cure, 
non-cure; species/strain specific) are available and for VL models are validated with standard 
drugs; CL models provide some challenges. 

For drug development animal models should provide predictive data that is the efficacy and 
pharmacokinetics of novel anti-leishmanial compounds in acute and chronic models should 
predict activity in leishmaniasis patients, and the animal data should help to guide the selection 
of human dose levels and the design of clinical studies. Over the past decade the development of 
antibacterial drugs, and more recently antimalarials, the analysis of PK PD relationships has 
proved to be a valuable tool to improve these predictions. Information on plasma and tissue 
concentrations of novel compounds, on free and protein bound fractions in plasma and tissue, on 
the rate of kill and time course of anti-microbial effects has helped to determine exposure-
response relationships and construct PK-PD parameters that are predictive of clinical efficacy in 
humans. The current data available for anti-leishmanial drugs will be presented and the pathway 
to gaining the full data required will be discussed. 
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Abstract:  

Leishmania (Viannia) braziliensis is a widespread parasite in Brazil and the causative agent of 
cutaneous leishmaniasis, and occasionally mucosal or mucocutaneous diseases. Leishmania in 
general expresses a characteristic class of sphingolipid, the inositol phosphoceramide (IPC). The 
main IPC specie described in Leishmania (Leishmania) major and Leishmania (Leishmania) 
amazonensis presents a characteristic peak at 778 m/z represented by ceramide d36:1, 
containing 16:1 sphingosine and 18:0 fatty acid (Hsu et al. 2008, and Godoy et al. 2011). In this 
study we isolated IPC from promastigotes of L. braziliensis and analyzed by electrospray 
ionization-mass spectrometry using positive and negative ion modes. It was identified IPC 
species at m/z 752 (d32:0), m/z 778 (d34:1), m/z 780 (d34:0), m/z 806 (d36:1), and m/z 808 
(d36:0). IPC of L. braziliensis also displays a prominent ion at m/z 778.4, but its structure 
determined as d20:1/14:0, clearly differs from IPC isolated from L. major and L. amazonensis, 
which present d16:1/18:0, suggesting expression of sphingosine synthases with different 
specificities, as serine stearoyltransferase for L. braziliensis, and serine myristoyltransferase for 
L. major and L. amazonensis. These results indicate that L. braziliensis expresses IPC with a 
longer sphingosine compared to other Leishmania species. By immunofluorescence assays using 
monoclonal antibodies specific to IPC (LST-1) and to promastigote glycolipids (SST-1) it was 
verified that only SST-1 recognizes live parasites. LST-1 was reactive only with permeabilized 
parasites (0.1% saponin). By confocal microscopy it was demonstrated that while SST-1 labels 
glycolipids at parasite surface, LST-1 labels parasite internally, suggesting that IPC may be 
located at parasite´s plasma membrane inner leaflet. These results may contribute to better 
understand parasite IPC biological roles and to identify new targets for chemotherapies against 
leishmaniasis.  
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Abstract:  

The control of Leishmaniasis remains a problem due to the failure of chemotherapy and the 
emergence of resistance towards currently available drugs, mainly in endemic areas. In addition, 
none of these drugs conjugates high efficacy and acceptable toxicity at affordable prices. 



 

Dinitroanilines are tubulin-binding agents used as herbicides that hold great potential in the 
treatment of leishmaniasis due to a selective mechanism of action against parasite tubulins. 
However some unfavorable physicochemical properties have compromised their development as 
antiparasitic agents. The introduction of chemical modifications in these molecules combined 
with the development of specific Nano Drug Delivery Systems (NanoDDS), able to transport 
molecules to the infected organs, represents a new approach to overcome these problems. 

In this work we discuss the use of new synthetic analogues of one dinitroaniline, trifluralin 
(TFL), as anti-leishmanial agents. Several analogues of TFL (TFL-A) were prepared by hemi-
synthesis methods, in which the amine group was modified with different substituents. These 
new molecules where screened in vitro to evaluate their anti-leishmanial activity and 
cytotoxicity. The TFL-A with high anti-leishmanial activity against the intracellular form of the 
parasite (IC50 < 2µM) and low cytotoxicity (CC50 > 50µM) were selected for incorporation 
into conventional liposomes, a NanoDDS which is naturally targeted to macrophages (the host 
cells of Leishmania parasites. Stable TFL-A formulations with high loadings (75g TFL-A/mol 
of lipid) were obtained proving that liposomes are suitable solvents for these molecules. To 
provide evidence on the effectiveness of the TFL-A liposomes their in vitro anti-parasitic 
activity was also evaluated. These new NanoDDS revealed an anti-leishmanial activity in 
intracellular amastigotes of L. infantum similar (IC50 < 3.5µM) to the observed for the free 
drug. Moreover the absence of adverse toxic effects in vitro was also established. 

The therapeutic activity of free and liposomal TFL-A was evaluated in vivo in a murine model 
of visceral leishmaniasis. A once-daily regimen (5 to 10 days) of 25 mg/kg TFL-A was 
administered to BALB/c mice infected by L. infantum parasites. The significant suppression in 
the infection rate observed in all treated animals evidences the anti-leishmanial activity of the 
TFL-A molecules. Furthermore a superior activity (up to 96% inhibition) was observed for the 
respective liposomal formulations when compared to the free TFL-A (up to 48% inhibition) 
evidencing that the use of NanoDDS can further improve the anti-leishmanial activity of TFL A. 

These findings illustrate the potential of chemical synthesis of new molecules together with the 
use of NanoDDS that naturally target the diseased organs as a promising new combined strategy 
for treating leishmaniasis. 

This work was supported by FCT (PTDC/CVT/098290/2008 and PEst-OE/SAU/UI4013/2011). 
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Abstract:  

As part of the FP7 LEISHDRUG consortium, we used a highly interdisciplinary approach to 
reveal Leishmania signaling molecules associated with amastigote differentiation and virulence, 
with the major aim to exploit parasite-specific signal transduction pathways for anti-leishmanial 
drug development. Through establishment and application of novel methods of molecular 
parasitology, quantitative phosphoproteomics, and kinase activity determination, we revealed 
that the Leishmania stress response is regulated mainly at post-translational levels by stress-
regulated protein kinases that phosphorylate parasite-specific residues in otherwise conserved 
heat shock proteins and chaperones. Loss-of-function studies combined with complementation 
assays revealed essential functions of the co-chaperones STI1 and cyclophilin 40 in viability and 



 

intracellular survival, respectively, and allowed us to distinguish essential from neutral 
phosphorylation sites. The absence of these regulatory phospho-residues in the human orthologs 
defines the respective Leishmania stress kinases as prime targets for drug development. 
Utilizing a gain-of-function approach we identified the L. major MAP kinase homolog 
LmaMPK7 as important stress kinase. LmaMPK7 over-expression in transgenic parasites 
conferred increased resistance to cell death in response to nutritional starvation at stationary 
growth phase, and treatment with the anti-leishmanial drug miltefosine through a mechanisms 
involving over-phosphorylation of a HSP70-related (HSP70r) co-chaperone. Together our data 
establish an important parasite-specific regulatory relationship between Leishmania stress 
kinases and chaperone substrates and discover a novel, post-translational mechanism of parasite 
drug resistance dependent on protein kinase activity and stress protein phopshorylation. 
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Abstract:  

Twelve million people worldwide are infected with cutaneous leishmaniasis (CL) and 1.5 
million new cases occur annually. The disease is linked to poverty in the Middle-East, North & 
East Africa, South-Central Asia and South America. Although there is a huge clinical need, no 
good topical treatment is available for CL at the moment. Creams and ointments are difficult to 
use for purulent lesions, and intra-lesional injections of drugs are painful due to the large 
volume of liquid injected. These factors diminish compliance and hence efficacy of treatment. 

The goal of this innovative project was to establish a proof-of-concept for the hypothesis that a 
permanent make-up (PMU or tattoo) device can target intra-dermal delivery of an anti-CL 
therapy and concentrate the drug in professional phagocytes, the replicative niche of Leishmania 
parasites. The selected drug for the proof of concept was oleylphosphocholine (OlPC), an 
alkylphosphocholine in the same family as miltefosine which can be formulated as 
nanoparticles. In a first series of experiments, macrophage cell lines were infected in vitro with 
L. major (Old world strain) or L. mexicana (New world strain) and treated with increasing 
concentrations of OlPC nanoparticles. These experiments demonstrated that Leishmania-
infected macrophages can engulf the drug-containing nanoparticles resulting in a direct dose-
dependent killing of intracellular parasites. Subsequently, the in vivo safety of tattooing drug 
particles was established on healthy pig and mouse skins using single or multiple administration 
regimens, respectively. No damage was observed to the skin architecture beyond those normally 
seen from the tattooing procedure. Finally, efficacy was established using a 10 day PMU-
mediated treatment in mice infected with L. major or L. mexicana at the tail base. In both 
models this regimen resulted in an excellent clinical improvement with no side effect and a 
complete regression of the skin lesions by Day 28. Parasite counts and histological examination 
of the skin lesion sites revealed a dramatic decrease in parasite counts in treated animals 
compared to controls. 



 

In summary, our proof-of-concept study supports the idea that a permanent make-up (or tattoo) 
device can target drug delivery to cutaneous Leishmania parasites. Future studies will measure 
drug levels in the skin layers over time following PMU-mediated therapy in view of transposing 
the results to clinical studies. 

 This research was funded by Grand Challenges Canada (project no.0015-01-04-01-01) 

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[433]  
O 339 - STAT4 IS CRITICAL FOR IMMUNITY BUT NOT FOR ANTILEISHMANIAL 
ACTIVITY OF ANTIMONIALS IN EXPERIMENTAL VISCERAL LEISHMANIASIS 
GUPTA, G.1; STEINKAMP, H.1; VARIKUTI, S.1; OGHUMU, S.1; PAPPENFUSS, T.L.1; KAPLAN, 
M.H.2; SATOSKAR, A.R.1 
1.OSU, COLUMBUS, UNITED STATES; 2.UNIVERSITY OF INDIANA, INDIANAPOLLIS, UNITED STATES. 
Keyword:stat4; viscerla leishmaniasis; antimonials 
 

Abstract:  

We and others have previously shown that IL-12 is indispensable for immunity and is required 
for optimal antiparasitic activity of antimonials in experimental visceral leishmaniasis caused by 
L. donovani. In this study we investigated the role of STAT4 in immunity against Leishmania 
donovani using genetically engineered mice lacking stat4 and also determined the effect of stat4 
deficiency on response to antimonial therapy. Upon infection with 2 x 107 L. donovani (LV82) 
parasites, stat4-/- BALB/c as well as C57BL/6 mice showed enhanced susceptibility to 
Leishmania during late time points of infection which was associated with a marked reduction in 
Th1 responses and hepatic immunopathology. Interestingly, these defects in Th1 responses in 
stat4-/- did not impair the antimonial chemotherapy as both stat4-/- and WT mice showed 
comparable levels of parasite clearance from the liver and the spleen. These findings highlight 
the role of STAT4 in immunity to Leishmania donovani infection and also provide evidence that 
STAT4 is dispensable for antimonial based chemotherapy. 
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Abstract:  

  The immune system is a complex biological system, the manipulation of which underpins the 
development of new treatments and preventative measures for cancer, autoimmunity and 
infection. In contrast to conventional experimental approaches, which have been developed 
laregly to obtain qualitative and quantitative data on discrete components of the immune 
response, computational models can identify how these components behave within an integrated 
system, and how that system responds to perturbation.   As such, computational modelling is 
gaining an increasingly important place in pre-clinical drug and vaccine development pipelines. 
 here, we discuss the application of two distinct modelling apporaches to the study of the host 
response to Leishmania donovani. In the first, we have generated a spatially restricted agent-
based model of the liver.  We have used this model to explore the early stages of granuloma 
formation, an inflammatory process that is believed to underpin the expression of protective 



 

immunity in murine, canine and human visceral leishmaniasis (VL). We conducted a series of in 
silico experiments to identify potential tehrapeutic apporaches to enhance granuloma formation 
and validated the most effective of these using the mouse model of VL.  In the second model, a 
stochastic petri net, we have studied later stages of granuloma function, conducting in silico 
experiments to predict the main source of IL-10 that is responsible for delaying resolution of L. 
donovani infection.  Our results demonstrate how computational modelling can be used as a tool 
for hypothesis testing and prediction, supporting traditional wet-lab based experimentation.  The 
potential application of these approaches to vaccine and drug development for leishmaniasis will 
be discussed. 
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Abstract:  

Leishmania are digenetic parasites whose life cycle involves two hosts, a vertebrate and an 
invertebrate, being the promastigote the extracellular form in the phebotomine sandfly. In this 
latter, when infected macrophages are taken up the amastigotes transform into promastigotes. 
The ability to have parasites progressing through the entire life cycle in axenic cultures have 
proved to be of the outmost importance for research as long as the cells retains their ability to 
differentiate repeatedly between the promastigote and amastigote stages. Scanning electronic 
studies (SEM) and confocal microscopy images were performed in order to achieve a snapshot 
of promastigote morphology and replicating forms. Confocal scanning microscopy was mainly 
interested in the cytoskeleton and kinetoplast. SEM images point out that L. infantum 
promastigote cells demonstrate a rough surface resulting from what appears to be secretory 
vesicles. The extracellular motile promastigote is, grows and divides by longitudinal binary 
fission. In fact, the outgrowth of a second flagellum is one of the earliest identifiable events in 
cell division. Different morphological changes can be observed among a population of L. 
infantum promastigotes, from an outstanding visualization of flagellar pocket division, an 
intermediary heart shape in which daughter cells are clearly demonstrating the initiation of the 
dividing process to final elongated forms in which the flagellum appears in the opposite side of 
resulting cells. Promastigotes interact with the surface of vertebrate host cell and since they 
cannot actively penetrate the cell, infection dependents on host cell phagocytosis. Therefore it 
might be rather important to deeply understand Leishmania replication pattern, noticing possible 
modifications and characterizing the interaction with surrounding cells. This knowledge may be 
useful to evaluate the effects of new drugs on these parasites aiming innovative approaches to 
leishmaniosis control. 
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Abstract:  

The alkylphosphocholine oleylphosphocholine (OlPC) represents a potential new therapy for the 
treatment of Leishmania infantum visceral leishmaniasis. This study analyzed the non-clinical 
safety and pharmacokinetic profile of OlPC and assessed its efficacy in a natural model of L. 
infantum infection in dogs. OlPC was shown to have excellent oral bioavailability (80%) and to 
be a long-acting drug, with a tmax of 4 hrs and a mean elimination half-life of about 60 hrs in 
healthy dogs. Oral doses of 1.5, 4 and 8 mg/kg were administered to healthy dogs for a 28-day 
period to assess general tolerance. Dosing of 1.5 mg/kg did not produce any adverse event, but 
dose-dependent vomiting was noted at the two highest doses. No sign of organ toxicity was 
detected at any dose, and all clinical signs disappeared upon treatment cessation. The dose of 4 
mg/kg/day was selected to treat orally for 14 days a cohort of eight shelter dogs naturally 
infected with L. infantum and classified as clinically sick. Dogs were assessed at the clinical and 
parasitological level at the beginning of treatment (day 0) and on days 15, 30 and 90. Regarding 
tolerance, two out of eight treated dogs experienced diarrhoea during the treatment period, and a 
third one had diarrhoea and one episode of vomiting. The remaining five dogs tolerated the 
treatment without any side effect. On day 0, the average clinical score of the dogs was 18 (range 
12-31, scale of 0-74). Clinical score was reduced to 11 (range 7-16) at the end of treatment (day 
15), and went further down to 5 (range 1-10) and 2 (range 0-5) on days 30 and 90, respectively. 
In addition, all dogs gained weight after the end of the treatment, reflecting an excellent clinical 
improvement. PCR analysis failed to detect parasite DNA in the blood of any of the dogs on day 
15, but detailed examination indicated that the bone marrow may act as a parasite reservoir. 
These preliminary results show that short oral treatment with OlPC improves clinical signs of 
canine L. infantum-leishmaniasis. Additional studies are needed to optimize dosing regimen and 
to assess long-term treatment efficacy. 

 This research was funded by Dafra Pharma Research & Development 
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Abstract:  

BACKGROUND 

Visceral leishmaniasis (VL) is one of the major health problems; the VL in Sudan is caused by 
leishmania donovani and leishmania infantum, and it is fatal if untreated. Susceptibility or 
resistance to VL showed marked variation within and between different populations. Genetic 
studies in Sudan provided evidence for linkage and association at IFNGR1 gene polymorphisms 
and susceptibility to PKDL. This study was carried out to determine the expression level of IFN-



 

γ and IFNGR1 in VL patients before and after treatment, and to identify different pathways 
related to VL pathology in patients before and after treatment. 

MATERIALS AND METHODS 

This is a prospective study. Samples collection was conducted in Kassab Hospital, El-Gadarif 
State. RNA was isolated from Lymph node of 52 VL patients before and after treatment. 
Relative quantitation of IFN-γ and IFNGR1 expression was measured using Real Time PCR. 
The expression profile of 32321 human mRNA transcripts, isolated from lymph node of 9 VL 
patients before and after treatment (VL pairs) was measured using microarray affymerix gene 
Chip plate form. The set of significantly differential expressed genes was further analyzed using 
Ingenuity Pathways Analyses (IPA) and Kyoto Encyclopedia of Genes and Genomes (KEGG) 
programs. 

RESULTS 

High expression level of IFN-γ was found in VL patients (75%) before treatment but was not 
statistically significant. 61.53% of same group showed higher IFNGR1 expression profile. 407 
out of 32321 genes transcripts were significantly differentially expressed in VL pre and post 
treatment (P≤0.01). KEGG pathway analysis revealed that, leishmaniasis signalling pathway 
was among the top pathways associated with differentially expressed genes. Within this 
pathway, FCGR1A, AP-1 genes (P= 0.004 and 0.012 respectively) were shown to be down 
regulated while CR1, ITGA4, HLA-DPB1, HLA-DQB1, and MPO genes (P= 0.009, 0.011, 
0.009, 0.011, and 0.010 respectively) were up-regulated in VL post treatment. 

CONCLUSION 

The inter-individual variation in the expression of IFN-γ and IFNGR1 in VL patients may 
explain the development of PKDL in some VL after treatment. The microarray data provided 
networks for understanding the pathological and immunological properties of VL. Furthermore, 
it maps significant pathways for the future development of novel therapeutic strategies and 
PKDL development prediction. 

  

- GENOMICS, TRANSCRIPTOMICS, PROTEOMICS, METABOLOMICS 
[579]  
O 344 - CHARACTERISING GENOME DIVERSITY IN NATURAL POPULATIONS OF 
LEISHMANIA DONOVANI. 
IMAMURA, H.1; DOWNING, T.2; MANNAER, A.1; VANAERSCHOT, M.1; COTTON, J.3; 
SUNDAR, S.4; RIJAL, S.5; BERRIMAN, M.3; DUJARDIN , J.1 
1.INSTITUTE OF TROPICAL MEDICINE, ANTWERPEN, BELGIUM; 2.NATIONAL UNIVERSITY OF IRELAND, GALWAY, 
IRELAND; 3.WELLCOME TRUST SANGER INSTITUTE, HINXTON, UNITED KINGDOM; 4.BANARAS HINDU UNIVERSITY, 
VARANASI, INDIA; 5.B.P. KOIRALA INSTITUTE OF HEALTH SCIENCES, DHARAN, NEPAL. 
Keyword:genomics; sequencing; snp 
 

Abstract:  

The genomic diversity of Leishmania donovani population in the Indian Subcontinent was 
reduced because the parasite underwent a major evolutionary bottleneck in the 60’s during the 
DDT spraying campaigns. Despite its genetic homogeneity in the region, the severity of clinical 
phenotype varies greatly. Next-generation sequencing technologies now provide opportunities to 
clarify the relationship between its genetic and clinical variability of natural populations in 
clinical contexts. 



 

We created a high quality draft sequence of the parasite as a part of genome diversity projects 
(see Kaladrug-R and Gemini in www.leishrisk.net/leishrisk) and sequenced over 200 clinical 
isolates and experimentally induced drug-resistant strains. For the SNP analyse, we used a set of 
sequence analysis tools: pileup, mpileup, Freebayes, GATK and CORTEX, which uses De 
Bruijn graph to identify base and structural variations and we applied them on the real data and 
artificially mixed alignment files whose SNPs were known and verifiable. Combining results of 
multiple tools and seeking consensus among them resulted in more consistent, reliable SNP 
calling and higher accuracy than any single methods we tested. For example, the method 
identified clear population structure among the clinical strains and also transitional change 
among artificially mixed samples in slico serving as controlled samples. This consensus 
approach boosts genome diversity analysis of Leishmania species since the method does not 
require well-established SNP database for further methodological optimisation. 

This work was supported by the European Commission (Kaladrug-R, EC-FP7-222895) and EWI 
(SOFI-B Gemini) 

  

 
 - GENOMICS, TRANSCRIPTOMICS, PROTEOMICS, METABOLOMICS 
[936]  
O 345 - COMPARATIVE ANALYSIS OF RESISTANT AND SUSCEPTIBLE MACROPHAGE 
GENE EXPRESSION RESPONSE TO LEISHMANIA MAJOR PARASITE 
RABHI, S.1; RABHI, I.1; BEN-OTHMAN, R.1; ANIBA, M.R.2; CONSORTIUM, S.3; TRENTIN, 
B.4; PIQUEMAL, D.4; REGNAULT, B.5; GUIZANI-TABBANE, L.1 
1.INSTITUT PASTEUR DE TUNIS, TUNIS, TUNISIA; 2.INSTITUTE FOR ADVANCED COMPUTER STUDIES CENTER FOR 
BIOINFORMATICS AND COMPUTATIONAL BIOLOGY (CBCB), MARYLAND, UNITED STATES; 3.EUROPEAN CONSORTIUM, 
WOLFENBÜTTEL, GERMANY; 4.SKULDTECH. CAP DELTA, GRABELS, FRANCE; 5.INSTITUT PASTEUR DE PARIS, PARIS, 
FRANCE. 
Keyword:microarray; macrophages; leishmania 
 

Abstract:  

Leishmania are obligated intracellular pathogens that replicate almost exclusively in 
macrophages. The outcome of infection depends largely on parasite pathogenicity and virulence 
but also on the activation status and genetic background of macrophages. Animal models are 
essential for a better understanding of pathogenesis of different microbes including Leishmania. 
To assess whether resistance or susceptibility of respectively C57Bl/6 and Balb/c mice could 
reflect differences in macrophage responses to Leishmania major parasite, we compared 
transcriptomic signature of macrophages derived from either susceptible or resistant mice. 

These genes were analyzed for significant gene signaling pathways using the Kyoto 
Encylopedia of Genes and Genomes (KEGG) database. The analysis revealed shared and 
distinct expression profiles between the two mice strains. The set of commonly altered genes 
identified in Balb/c and C57Bl/6 BMdMs in response to Leishmania infection , are implicated in 
different metabolic pathways and in immune response. However, the more sustained and 
heightened expression of different genes involved in the latter pathway observed in C57Bl/6 
could explain differences in resistance. In C57Bl/6 BMdM, unique down- or up-regulated genes 
are respectively associated with endocytosis, MAPK signaling pathways and mTOR signaling 
pathway. In susceptible BMdM, a set of unique genes induced by infection belong to p53 
signaling pathway. The modulated genes induced by Leishmania in Balb/c BMdMs were 
analysed for protein-protein interactions using STRING database. This analysis shows that p53 
regulates the expression of different Leishmania altered pathways. We next built an interaction 
network involving the p53 pathway unique to susceptible BMdM and mTOR signaling 
machinery unique to resistant BMdM and show the cross talk existing between the two 



 

pathways in our model. Taken together the results suggest that either shared but differentially 
expressed or unique genes could influence susceptibility or resistance to Leishmania infection. 
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Abstract:  

Leishmania differentiation from extracellular promastigotes to intracellular amastigotes can be 
simulated in vitro by shifting cultured promastigotes (grown at 26ºC, pH 7) to a lysosome-like 
environment (37ºC and pH 5.5, differentiation signal). Time course analyses of axenic 
Leishmania donovani showed that promastigotes differentiation into amastigotes is a regulated 
process that involves programmed changes in morphology, as well as protein and gene 
expression. However most of these changes occur hours after the signal is given. The aim of this 
study was to identify the signaling pathway that initiates Leishmania differentiation. We 
hypothesized that post-translational-modifications, such as phosphorylation, participate in the 
first phase of differentiation and the initiation of the process. First we determined changes in 
Leishmania donovani phosphoproteome during differentiation. Our analyses revealed a number 
of changes in protein phosphorylation during differentiation; Phases I (signal perception) and III 
(morphology change) were associated with more protein phosphorylation, while phases II 
(movement cessation) and IV (amastigote maturation) showed greater de-phosphorylation. 
Protein phosphorylation changed in a dynamic manner that can be grouped into five different 
clusters. In addition, phosphorylation sites on multiply phosphorylated proteins showed distinct 
kinetics. Distinct kinetic trends within the same protein indicate that regulation of these proteins 
is employed by various protein kinases. We then looked for signal-specific protein 
phosphorylation and kinase activities at phase I. This analysis revealed a novel and essential 
protein kinase of unknown function that is phosphorylated specifically upon the differentiation 
signal at the beginning of phase I, but not when the cells are exposed to either high temperature 
or acidic pH alone. We hypothesize that this protein kinase initiates the pathway that trigger 
promastigotes differentiation into amastigotes. 
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Abstract:  

Currently, tropical diseases are a major research objective in biomedical sciences due to the 
overall impact on vulnerable populations ignored by pharmaceutical companies. For that reason 
the search of new therapeutic treatments is essential to fight against tropical parasites such as 
Leishmania spp. The proposed approach will involve collecting the set of kinases from both, the 



 

parasite and host organisms, looking to infer potential compounds or approved drugs based on 
in silico methodologies. The kinases are being used, as they have become the primary drug 
target in many drug discovery programs in recent years and are accompanied with a wealth of 
Structure Activity Relationship (SAR), data and literature. This information will be used to 
identify and potentially exploit differences in the parasite system, when compared to the hosts, 
which would negatively impact on the parasite life cycle. 

ChEMBL, Therapeutic Target Database (TTD) and DrugBank were used as sources for a list of 
compounds and kinase drug targets, which were represented using fingerprints based on patterns 
detected in the protein sequence and a set of descriptors based on physicochemical properties of 
the catalytic domains. The enzymes were used as a test set for different machine learning 
approaches, such as Support Vector Machines and Naive Bayesian Classifiers, looking to 
predict potential de novo interactions between reported compounds and Leishmania kinases. To 
improve the classification different machine learning configurations were tested as well as 
Feature Selection methods. Kinases found in five sequenced Leishmania species were used as a 
source of potential parasite drug targets; from which a smaller set of specific Leishmania 
kinases were chosen. 

The best classification scores were obtained by the Support Vector Machines together with 
Recursive Feature Elimination, achieving an accuracy of 98% and 93% for both training and 
testing sets respectively. Finally according to the predictions, 8 Leishmania kinases were 
selected as potential targets, and 35 compounds were chosen as possible inhibitors based on the 
machine learning results and additional computational filters, like feature-based druggability 
tests, cheminformatics strategies and virtual screening through docking simulations, only if the 
protein 3D structure was available. 
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Abstract:  

We have used several high throughput RNA sequencing (RNA-seq) techniques to analyze the 
transcriptomes of L. major, L. donovani, L. infantum, L. amazonensis, L. tarentolae, and L. 
braziliensis; representing all three forms (cutaneous, visceral and mucocutaneous) of 
leishmaniasis. This has allowed precise mapping the spliced leader (SL) and polyadenylation 
sites for most mRNAs, as well as identifying changes in mRNA abundance and SL site location 
between lifecycle stages and culture conditions. The former enabled us to refine the structural 
annotation of these genomes, resulting in re-annotation of several hundred protein-coding 
sequences (CDSs) and RNA genes. The results from the latter experiments have helped us 
elucidate several fundamental aspects of Leishmania biology; including the role of base J in 
transcription initiation and termination, regulation of gene expression during promastigote-to-
amastigote differentiation, and changes in gene expression in response to nutritional stress. We 
have now established techniques that allow us to perform SL RNA-seq on very small (<1μg) 
quantities of total RNA isolated directly from infected macrophages or animal lesions (with 



 

significant host cell RNA contamination). We have also begun to use HTS-based ribosome 
profiling to provide a comprehensive view of the role of translational control during L. donovani 
differentiation. 
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Abstract:  

The recent availability of reference genome sequences for several Leishmania species has 
revolutionized our ability to investigate the biology and pathophysiology of these parasites. The 
advent of new high throughput sequencing (HTS) technologies now offers new opportunities to 
elucidate differences in gene content between Leishmania strains and species. HTS analysis of 
genomic DNA from a number of isolates of L. donovani (from Sri Lanka and Sudan), L. 
infantum (from Sudan), and L. chagasi (from Brazil) has revealed substantial difference in 
chromosome copy number (somy), variation in gene copy number (CNVs) and single nucleotide 
polymorphisms (SNPs) between isolates. Unfortunately, with a few exceptions, most of these 
sequence changes did not appear to correlate with differences in pathology and disease outcome. 
However, these results did reveal substantial sequence divergence between the Asian and 
African isolates of L. donovani, suggesting that some changes in taxonomy may be warranted. 
We are also using these data to correct assembly and annotation errors in current Leishmania 
reference sequences. 
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Abstract:  

Amastins are surface glycoproteins (approximately 180 residues long) encoded by a gene family 
initially described in Trypanosoma cruzi as preferentially expressed in the intracellular, 
amastigote stage of this protozoan parasite, the causative agent of Chagas disease, and 
subsequently found in several other trypanosomatids, including different species of the genus 
Leishmania. Recent studies have shown that not only the number and diversity of amastin genes 
is larger than what has been predicted but also their mode of expression during the life cycle of 
these parasites is more complex. Although sequence data from various trypanosomatid genomes 
reveals that the amastin gene repertoire has been largely expanded in Leishmania, and that these 
proteins are among the most immunogenic of all leishmanial surface antigens, the function of 
these proteins remains unknown. With the completion of the genome sequence of L. brasiliensis, 
the causative agent of American cutaneous leishmaniasis and the discovery that, different from 
T. cruzi and other Leishmania species, L. brasiliensis has a functional RNAi machinery, we set 



 

up a goal of characterizing and investigating the function of this protein family in L. brasiliensis. 
Here we showed that the L. braziliensis genome contains 47 amastin genes located on eight 
different chromosomes and belonging to all of the four previously described amastin 
subfamilies: 2 copies of - and -amastins, 4 copies of -amastins and 41 copies of -amastins. 
Only -amastin genes are organized in clusters with alternating copies of tuzin genes. Northern 
blot analysis with RNA obtained from axenically grown amastigote and promastigotes showed 
that, similar to T. cruzi, the expression of -amastins is up-regulated in L. brasiliensis 
amastigotes. To investigate their function, we analyzed the effect on macrophage infection of 
over-expressing one member of the amastin gene family and knocking-down, by RNAi, the 
expression of a sub-group of amastins. Whereas the over-expression of amastins in 
promastigotes results in an increased number of intracelullar amastigotes only at 24 hour pos-
infection, their expression inhibition resulted in a constant decrease in parasite load in infected 
macrophages. In vivo studies with these amastin mutants as well with L. tarentolae, a lizard 
parasite non-pathogenic to humans, expressing L. brasiliensis amastins, are underway. 

Support by CNPq, FAPEMIG and INCTV 
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Abstract:  

One manifestation of leishmaniasis is a disfiguring mucocutaneous form (MCL) involving 
dissemination to nasopharyngeal areas and tissue destruction, caused primarily by species from 
the South American Leishmania subgenus Viannia. We reported previously that metastatic L. 
guyanensis bear high levels of a novel dsRNA totivirus (LRV1), while non-metastatic lines 

have low levels or lack LRV1. LRV1-infected L. guyanensis were associated with a hyper-
inflammatory response dependent on the host Toll-like receptor 3 (TLR3) signaling. Thus, 
LRV1 in metastatic parasites subverts the host immune response and promotes dissemination. 
This is the first parasite factor implicated causally in phenotypes relevant to metastatic 
mucocutaneous disease, with LRV1 acting as a ‘parasite within a parasite’. 

The closely related species L. braziliensis is responsible for the great majority of human MCL. 
Thus we are surveying several hundred L. braziliensis strains from across South America to 
establish the distribution and potential for clinical association(s) of LRV1s in parasites derived 
from human infections. Numerous LRVs have been identified and their genomes wholly or 
partially sequenced. Additionally, in many cases high-coverage whole genome sequence data 
was obtained, including ones in collaboration with the Genome Institute at Washington 
University in St. Louis. The relationships between LRVs, their host parasites, geography and 
disease will be discussed. 
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Abstract:  

The importance of host genetic factors in human susceptibility to visceral leishmaniasis (VL) is 
indicated by familial clustering and high sibling risk ratios. Until now, human genetic studies 
undertaken to identify genetic risk factors have largely been underpowered. In collaboration 
with the Wellcome Trust Case Control Consortium 2 we recently reported the first genome-wide 
association study (GWAS) of VL across major foci of disease caused by L. donovani in India 
and L. infantum chagasi in Brazil. Primary GWAS were undertaken in 989 cases and 1089 
ethnically matched controls from India, and in a Brazilian family study comprising 357 cases in 
308 families (1970 individuals). The HLA-DRB1-HLA-DQA1 locus was the only region to show 
strong evidence of association in both populations, crossing the epidemiological divides of 
geography and parasite species. Replication was observed in a second Indian population 
comprising 941 cases and 990 controls, Pcombined=2.76x10-17, OR 1.41, 95%CI 1.30-1.52 across 
the three cohorts. Haplotype analyses showed that the protective allele perfectly correlated with 
haplotypes carrying the DRB1*15, *16, and *01 allele groups, while increased risk was 
associated with the DRB1*13, *14, and *11 allele groups. The associations could be due to 
regulatory polymorphisms that affect class II gene expression in cis with variants that determine 
functional differences at the amino acid level directly influencing epitope selection and antigen 
presentation. Thus, the most important genetic risk factor for VL lies at the heart of eliciting T 
cell immunity. In light of these findings, current experimental studies aim to identify parasite 
epitopes that bind to specific DRB1 risk versus protective alleles, and to use this knowledge to 
design novel vaccines that can subvert the response to natural infection in susceptible 
individuals by prior exposure to antigenic epitopes that will bias the immune response towards 
protection. 
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Abstract:  

Infection of macrophages by Leishmania leads to macrophage down-regulation of a number of 
innate host defense mechanisms, thereby allowing parasite replication and survival. The 



 

underlying molecular mechanisms remain largely unknown. In this study, we assessed 
epigenetic changes in macrophages by DNA methylation in response to the intracellular 
protozoan L. donovani. 

THP-1 cells were infected with L. donovani promastigotes, and genomic DNA was isolated and 
analyzed using Illumina Human DNA Methylation 450K arrays 24 hr post-infection. Using this 
approach, we quantified genome-wide changes in >485,000 cytosine methylation sites at the 
single nucleotide level. The high resolution arrays reveal dramatic, significant changes in 
macrophage genome methylation patterns in several relevant pathways. This is the first report of 
the induction of epigenetic change in host-cell genomic DNA following infection by a protozoan 
pathogen. These novel results provide further evidence on the underlying molecular mechanisms 
that lead to the inhibition of innate immune response in host cells following Leishmania 
infection leading to parasite survival and disease progression. 
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Abstract:  

The peroxisome proliferator activated receptors (PPARs) comprise a subfamily of nuclear 
receptors. Three isoforms, encoded by separate genes have been identified so far: PPARalpha, 
PPARbeta / delta and PPARgamma. These receptors, which act as transcription factors, exhibit 
different tissue distributions and functions. Until now, it is known that genes regulated by 
PPARs mainly participate in the regulation of key proteins involved in the metabolism of 
intracellular and extracellular lipids, fatty acid oxidation and inflammatory processes. The 
PPARalpha, in particular, is expressed in many metabolically active tissues, including liver, 
kidney, heart, skeletal muscle, adipose tissue and macrophages which apart its function on 
immune system play an important role in lipid metabolism. For its role in regulating lipid levels 
and because of their activity can be modulated by synthetic drugs, PPARalpha is considered a 
very important target for effective treatment of dyslipidemia. Lipid disorders have been reported 
in human patients and even in domestic dogs with active visceral leishmaniasis (VL). The 
present study aimed to conduct a population-based case-control, seeking to relate the presence 
of specific mutations (L162V, V227A, intron2 T / C and intron 7 G / C) in the gene encoding 
PPARalpha with Leishmania infantum chagasi infection in patients from the VL endemic area 
of Teresina - PI. After SNP analysis it was observed that the L162V mutation is strongly 
associated with L.infantum chagasi infection. Genotypes containing the mutant allele 162V are 
significantly more frequent between individuals with LV than among all uninfected individuals 
(p = 0.007) than among neighbors uninfected individuals (p = 0.048) than among randomly 
selected uninfected individuals (p = 0.023) than all healthy individuals regardless of their status 
of infection (p = 0.014) than healthy subjects and neighbors (p = 0.015). It is noteworthy that 
healthy individuals who have at least one mutant allele 162V, are almost four times more likely 
to get infected than individuals who do not have the mutation (odds ratio 3.91 ; 95% CI 1.38-
11.07).Taken together, this data clearly show the importance of PPARalpha genotypes for VL 
infection status. 
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Abstract:  

A WHO guideline contain recommendations about health interventions, whether these are 
clinical, public health or policy recommendations(WHO 2012). The recommendations provides 
information about what policy decision-makers, health workers, patients or other stakeholders 
need to do. WHO has adopted internationally recognized standards and methods for guideline 
development to ensure that guidelines are free from bias, meet a public health need and are 
consistent with the following principles: 

• Recommendations are based on a comprehensive and objective assessment of the available 
evidence. 

• The process used to develop the recommendation is clear. 

The methods and timeframe for development of WHO guidelines is determined by the type of 
product, which include rapid advice guidelines, standard guidelines, full, or compilations or 
adaptations of guidelines. Joint guidelines with other organizations are also expected to meet the 
minimum requirement. All WHO publications that contain recommendations must be submitted 
to and approved by the Guidelines Review Committee (GRC) that ensures the quality, 
transparence and decision making process of development. The overall process includes 
planning, scoping, needs assessment, setting up guideline development groups, declaration and 
management of interests, formulating key questions and choosing outcomes, evidence retrieval 
and synthesis, evidence assessment, developing recommendations, writing, external review and 
editing, clearance and GRC approval, producing and publishing the guideline, and finally 
implementation and evaluation. 
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WHO Handbook for Guideline Development. World Health Organization 2012. 
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Abstract:  

The most stringent evidence usually comes from randomized controlled clinical trials that have 
often been conducted in centres of excellence or referral hospital settings. The results from such 
clinical trials are used to develop policy, which then needs to be implemented by National 
Control Programs in “real life settings” where most patients are treated. WHO held a technical 
expert committee to update the visceral leishmaniasis (VL) Guidelines in 2010 in which the 
treatment recommendations were revised for East Africa and South Asia. It is then up to the 
individual countries to implement the WHO recommended policy change. There are a number 
of issues that need to be addressed before recommendations based on results of phase III clinical 
trials can be implemented. These include registration and/or inclusion on national essential drug 
lists of the drugs concerned, revision and approval of national treatment guidelines, provision of 
training to health care workers and feasibility of giving the new treatments in resource limited 
setting. 

Other important considerations when implementing new treatment which need be addressed 
include the evaluation of treatment in populations routinely excluded from clinical trials eg very 
young children, pregnant or lactating women. In order to address this pharmacovigilance and 
effectiveness monitoring of new treatments in broader population is recommended and 
increasingly required by regulatory authorities. 

In order to address some of these issues, two projects have been initiated and adapted to the 
local situation and requirements of the individual settings to provide safety and or effectiveness 
data on new treatment in “real life settings”. The first project in East Africa is collecting 
Pharmacovigilance data on Sodium Stibogluconate and Paromomycin combination in all VL 
patients treated in 12 Sites in Ethiopia (3 sites), Kenya(2) , Sudan (6) and Uganda (1). A second 
project to evaluate safety and effectiveness of WHO recommended treatment regimens in India 
has started in 2 districts hospitals and 7 primary health care centres in Bihar. The design and 
status of the projects, together with some of the challenges in setting up and conducting such 
projects will be presented. 
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Abstract:  

Since the introduction of the oral drug Miltefosine, Visceral Leishmaniasis (VL) is increasingly 
treated on an ambulatory basis in the Indian subcontinent, with an ensuing risk of poor 
adherence and emerging drug resistance. Given the weakness of pharmacovigilance in this area, 
we evaluated a new tool for the monitoring of VL treatment outcomes in primary health care 
settings, adapted from the standardized Retrospective Quarterly Cohort Monitoring done in 
tuberculosis control. 

We developed standard case definitions for early and late VL treatment outcomes, a single 
register as registration tool - allowing for one line entry per patient- and quarterly reporting 



 

formats for the clinical outcomes. We pilot-tested these tools in three Indian Primary Health 
Centres and two Nepalese district hospitals to evaluate the feasibility and reliability of the 
system. 

Data collection for early treatment outcome was easily implemented but information on late 
treatment outcome was hard to obtain. Cure rate of Miltefosine under routine care conditions 
was 85.5% at end of treatment, and 57.6% at 6 months post-treatment - related to the high 
number of patients lost to follow-up at the latter endpoint. 

Retrospective cohort monitoring is conceptually a good framework for monitoring clinical 
outcomes in chronic conditions as VL. The monitoring of early outcomes of VL treatment is 
perfectly feasible in Primary Care settings. The completeness of information on late outcomes 
can be improved by a number of strategies that remain to be field tested. Generally clinical 
outcome monitoring should be strengthened in the VL control programs. 
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Abstract:  

Control of visceral leishmaniasis in South America has been shown to be very difficult, due to 
limitations of diagnosis and treatment, to the failure of the dog culling program and to the short 
residual effect of pyrethroids on Lutzomyia longipalpis. The situation of the disease worsened in 
the last three decades in Brazil, with the expansion to new areas and urbanization. Now it occurs 
in 20 of the 26 Brazilian states plus Federal District, including state capitals and larger cities, 
and Argentina. Even considering the limitations of DDT due to the environmental accumulation 
and possible toxicity to animals, it came back in several countries for public health programs 
due to its long-lasting effect. Therefore, a reevaluation of its utilization for the control of 
zoonotic visceral leishmaniasis is proposed. 
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Abstract:  

The control of VL is complex and frequently involves combined interventions. The effects of 
those interventions in terms of human and/or canine disease and infection or directly on sand fly 
density are not clearly defined. The Brazilian Control Program recommends a combined 
intervention based on parameters of human epidemiology, sand fly distribution and canine 
infection surveillance. The main interventions that have been applied in Brazil are canine culling 
and vector control with insecticide spraying. In spite of this approach, the disease burden 



 

remains high and problem-based research is needed to improve results. The analysis of 
evidences reported by 2008 revealed methodological problems which put at risk most of the 
studies conclusions and a lack of consistency of the putative effect of insecticide spraying and 
dog culling on human VL, canine VL or vector outcomes. We report an updated and integrative 
evidence-based review of the literature on the effectiveness of VL control based on insecticide 
application and dog culling in Brazil. The inclusion criteria for efficacy/effectiveness studies of 
control measures (canine culling, impregnated dog collars, insecticide spraying, insecticide 
treated bed nets) were: field trials only; main objective directed to evaluate at least one control 
measure (even if there was no control group); clear definition of the intervention under analysis; 
description of the period of intervention and follow-up; description of target population; 
description of sampling procedure if any; description of the randomization process if any; 
adequate case definitions for asymptomatic infection or VL; definition of outcomes related to 
effects on humans or dogs or sand flies; at least one effect measure; and at least one point 
estimation for the magnitude of the expected effect. Key questions for control and questions for 
research are revisited. 
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Abstract:  

This systematic review aims - for the first time - to identify and evaluate the current evidence 
base for the use of various preventative methods against human leishmaniasis. A literature 
search was performed of the relevant database repositories for primary research conforming to a 
priori inclusion and exclusion criteria. 

A total of 84 controlled studies were identified, implementing four broad categories of 
preventative interventions: animal reservoir control, vector population control, human reservoir 
control and a category for multiple concurrently implemented interventions. The primary studies 
investigated a heterogeneous mix of outcome measures using a range of different methods. 

This review highlights an absence of high quality research measuring human-specific outcomes 
across all intervention categories. The apparent inability of study findings to be generalizable 
across different geographic locations, points towards gaps in knowledge regarding the biology 
of transmission of Leishmania in different settings. More research is needed which investigates 
human infection as the primary outcome measure as opposed to intermediate surrogate markers, 
with a focus on developing a human vaccine. 
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Abstract:  

In the search for new therapies for CL, the PECET, University of Antioquia in collaboration 
with Humax pharmaceutical (Medellin-Colombia) have developed Anfoleish a cream with 3% 
amphotericin B. In preclinical evaluations this formulation showed to be safe and effective and 
therefore, it was selected by DNDi to determine safety and efficacy in randomized clinical trials. 

In a non randomized, open label clinical observation this formulation was used in 19 patients 
who had consulted the PECET between March 2011 and October 2012. 

All patients had confirmed parasitological diagnosis of CL, with an age range of 3 to 69 years 
(Mean 26 years). Three patients presented co morbidity in which treatment with antimonials is 
not inidicated: One had preeclampsy, other had hypertension and a third one had 
cardiomyopathy. 

Regarding the number of lesions, fourteen patients had one, one patient had two lesions, 2 
patients had 3 lesions, one patient had 8 lesions and one patient had 9 lesions. The treatment was 
administered 3 times per day during 20 days (10 patients) or 28 days (9 patients), depending on 
clinical evaluation at 3 weeks treatment. After treatment patients were followed-up for 3-20 
months. 

Cure was observed in all lesions, except one that was located in the auricle. The complete cure 
was observed between the end of treatment and 6 weeks after the end of treatment. Relapse was 
not observed in any patient. The first five patients were followed up for 20 months. No severe 
adverse events were observed. Two patients showed rash (mild) and one patient had erytheme 
(mild). 

The observational studies showed that Anfoleish, is safe, could be used in patients where 
antimonials and others systemic treatments are not recommended and they encourage the 
development of clinical trials. 
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Abstract:  

The global incidence of cutaneous leishmaniasis (CL) is 1.0-1.5 million cases annually. CL is a 
chronic, disfiguring disease without a simple, safe, and widely effective treatment. Topical 
therapy of CL is practical and desirable, yet such a product has not yet been successfully 
developed. Paromomycin is the most studied compound for topical treatment of CL, but testing 
of formulations worldwide has led to mixed results. WR279,396, is a third generation 
antileishmanial cream, which contains 15% paromomycin and 0.5% gentamicin. WR279,396 
was formulated in a hydrophilic base that facilitates penetration and delivery of the active 
ingredients to sites containing Leishmania amastigotes. In a Balb/c mouse CL model, 



 

WR279,396 cured lesions caused by multiple Leishmania strains in 100% of the mice without 
subsequent relapse. Significant progress has been made in the development program for 
WR279,396 in the last 4 years. WR279,396 was scaled-up by TEVA Pharmaceuticals USA, and 
has received Orphan Drug Designation by the US Food and Drug Administration (FDA). In the 
first Phase 2, randomized, double blinded, placebo-controlled, multicenter study of Old World 
CL, 47 of the 50 (94%) subjects treated BID for 20 days with WR279,396 met the definition of 
Complete Clinical Response (CCR), compared with 30 of the 42 vehicle subjects (71%). In a 
second Phase 2 study in which WR 279,396 was administered once-a-day for 20 days, the CCR 
rate was 91.7%. Additionally, at Day 10, there was a statistically significant reduction in the 
parasite load in both the superficial dermis (52.8-fold) and the deep dermis (76.8-fold). 
WR279,396 was found to be a safe drug. All AEs were rated as mild to moderate in severity. 
There was no laboratory evidence of renal toxicity, no reports of vertigo, and no abnormal 
Romberg test results or audiometric evidence of clinical decreased hearing in patients who 
received WR279,396. Recently, a Phase 3 pivotal clinical trial in Tunisia, as well as Phase 2 
pharmacokinetic (PK), safety and efficacy studies in Peru and Panama were completed. The WR 
279,396 development strategy, FDA approved clinical plan, and some clinical results will be 
discussed. 
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Abstract:  

There is a need for a simple and efficacious treatment for cutaneous leishmaniasis with an 
acceptable side-effect profile. We conducted a randomized, vehicle-controlled phase 3 trial of 
topical treatments with 15% paromomycin, with and without 0.5% gentamicin, for the treatment 
of cutaneous leishmaniasis caused by Leishmania major in Tunisia. We randomly assigned 375 
patients with one to five ulcerative lesions from cutaneous leishmaniasis to receive a cream 
containing 15% paromomycin–0.5% gentamicin (called WR 279,396), 15% paromomycin 
alone, or vehicle control (equivalent to the comparator drug minus the active component). Each 
lesion was treated once daily for 20 days. The primary end point was the cure of the index 
lesion. Cure was defined as at least 50% reduction in the size of the index lesion by 42 days, 
complete reepithelialization by 98 days, 

and absence of relapse by the end of the trial (168 days). Any withdrawal was considered a 
treatment failure. The rate of cure of the index lesion was 81% (95% confidence interval [CI], 
73 to 87) for paromomycin–gentamicin, 82% (95% CI, 74 to 87) for paromomycin alone, and 
58% (95% CI, 50 to 67) for vehicle control (P<0.001 for each treatment group vs. the vehicle-
control group). Cure of the index lesion was accompanied by cure of all other lesions except in 
five patients, one in each of the paromomycin groups and three in the vehicle- control group. 
Mild-to-moderate application-site reactions were more frequent in the paromomycin groups than 
in the vehicle-control group. This trial provides evidence of the efficacy of paromomycin–
gentamicin and paromomycin alone for ulcerative L. major disease in Tunisia. 
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Abstract:  

Pentavalent antimony compounds are the first line drugs to treat cutaneous leishmaniasis (CL) 
worldwide, from them meglumine antimoniate (Glucantime®) is the most widely used in Latin-
America. However, its toxicity, treatment length (20 days), cost and increasing resistance of 
parasites make necessary the search for new alternatives of treatment. 

A cause of concern is the experience of deaths in patients with CL (a nonfatal disease) 
associated with systemic treatment with antimonials. 

The World Health Organization Expert Committee in leishmaniasis established that the 
treatment a patient must receive, should respond to the assessment done by the physician based 
on the individual benefit–risk ratio. Taking into account clinical and epidemiological 
parameters, the availability of antileishmanial medicines and the public health considerations 
such as the prevention of drug resistance, the physician must define the best therapeutic regime. 
This therapeutic regime could include either no treatment or local or systemic treatments. The 
PECET, University of Antioquia in Medellin, Colombia as a reference center, receives 
leishmaniasis patients coming from different regions of the country. The assessment of clinical 
response for local therapeutic treatments conducted in patients with parasitological diagnosis of 
CL caused by L. (V) panamensis and L. (V) braziliensis during 2006-2012 are presented. In a 
controlled clinical trial 143 patients were treated with a single session of thermotherapy 
(50°C/30'') of which 64% cured. Other 2 patients received 3 sessions of thermotherapy and cure 
rates were observed in all them. 

Intralesional meglumine antimoniate, 1–5 ml per session 3 to 6 sessions was used in 16 patients 
with a complete cure observed in 100% of the cases. 

Topical amphotericin B applied 3 times per day during 20 to 28 days was administered to 19 (8 
children) patients from whom 18 cured. 

Combined treatments such as amphotericin B + Intralesional meglumine antimoniate( 8 
patients) or thermotherapy (2 patients) were also evaluated, showing cure rates of 100%. 

Overall, adverse effects after local treatments were significantly lower than systemic treatments. 
A better adherence to treatment was also observed. No patient showed mucosal involvement, 
that in Colombia although is dominated by species of Viannia subgenus has an incidence of only 
0.3%. 

Given the efficacy and safety of topical treatments used for the therapeutic management of CL, 
we recommend it as first-line treatment. 
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Abstract:  

Cutaneous leishmaniasis (CL) is a parasitic disease caused by more than 15 Leishmania species. 
It is estimated that approximately 1.2 million cases/year in 98 countries suffer from different 
forms of CL. There are a few available drugs and all of them are systemic (majority parenteral), 
highly toxic, costly, and their efficacy is decreasing over time and according to geographical 
region. Therefore, new effective drugs adapted to field conditions are needed. Systemic 
Amphotericin B (AmB) has been used for the treatment of visceral leishmaniasis (VL) and less 
frequently for CL. Although highly effective (cure > 90% for VL), AmB is a highly toxic drug 
that causes nephrotoxicity, fever and chills during infusion, but also hypokalemia and 
myocarditis. In vitro and in vivo studies have shown that AmB is active against all species of 
Leishmania ever tested, and so far, there is no evidence of resistance development in affected 
populations. In order to provide a local treatment for CL, with high antiparasitic effect but 
without associated systemic toxicity, Anfoleish, a new formulation of 3% AmB, was developed 
by PECET and Humax Pharmaceuticals. The oil in water formulation with 3% AmB produced 
under GMP is stable at ICH IV conditions, and the selected package protects AmB from 
photodegradation. Preclinical in vitro and in vivo studies performed according to OECD 
protocols showed that the formulation is safe. In vivo efficacy of Anfoleish and placebo in 
hamsters infected with L. amazonensis was assessed at 3 months post end of treatment. Cure 
rates for 2x/day or once/day for 15 day treatment were 87.5% and 62.5% for Anfoleish and 25% 
and 12.5% for placebo (respectively). The cure rate for Glucantime was 71.4% and no healing 
was seen in negative control group. The animals did not show any weight loss, no abnormalities 
were observed in behavior, no significant changes were observed in ALT, BUN and creatinine 
levels and no histological findings were observed in liver, spleen, kidney or skin in animals 
treated with Anfoleish. Pharmacokinetics in animals showed that systemic exposure is minimal, 
which corroborates for its safety. Furthermore, observational studies in 16 volunteers with CL 
caused by L. panamensis have shown that Anfoleish is safe, with very promising healing results. 
These data supported the selection of Anfoleish for clinical development, aiming to achieve a 
short, safe, non-invasive, efficacious, affordable and field-friendly treatment for CL. 
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Abstract:  



 

For numerous infectious diseases affecting humans, clinical manifestations range from 
asymptomatic forms to severe pathologies. The originality of this study was to focus on 
asymptomatic carriers (AC) of Leishmania infantum in Southern France. The fundamental 
interest of these AC is that they can be a reservoir of potentially pathogenic microorganisms. It 
remains to be established whether the parasitic genomes from AC differ from those of patients. 
Multilocus microsatellite typing (MLMT) was used to investigate the genetic variation among 
36 French strains of L. infantum. Nine parasitic strains of AC isolated from blood donors were 
compared to 27 strains of L. infantum belonging to zymodemes, MON 1, 33 and 183. These 
strains were isolated from humans HIV positive or not with visceral leishmaniasis (VL), 
cutaneous leishmaniasis (CL), from canine leishmaniasis (CanL) or from phlebotomine 
sandflies. MLMT data generated using 33 locus were analyzed by a Bayesian model-based 
clustering algorithm and constructing phylogenetic tree based on genetic distances. Both 
analyses structured the MON-1 sample into two main clusters. Furthermore, genetic analysis 
demonstrated that these nine AC strains are divided into 2 clusters grouped with the MON-1 
strains. One cluster with 7 strains is related but different to human symptomatic strains from 
Alpes-Maritimes region whereas the other cluster has the two remaining strains together with 
CanL strains as well as one strain from VL patient. Genetic diversity among AC was very weak 
since the 9 Leishmania strains belong to only 2 genotypes. Genetic differentiations were 
evidenced between AC strains and non-AC strains and especially between AC and HIV+ 
populations, although these findings require confirmation with a larger sample size. Our data 
explore for the first time the genetic diversity among Leishmania infantum from asymptomatic 
human carriers and reveal a weak polymorphism compared to Leishmania parasites isolated 
from human patients. 
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Abstract:  

The recent discovery of a novel species of Leishmania infecting marsupials in the Australian 
Northern Territory, namely, Leishmania australiensis, has raised many questions and concerns, 
including the risk of human leishmaniasis becoming endemic in Australia. Although L. 
australiensis is considered to be non-pathogenic to humans, it has high degree of similarity to 
human pathogenic species, which makes it an ideal candidate for identifying mechanisms of 
pathogenicity and virulence in human leishmaniasis. Previous work done in our laboratory has 
showed that L. australiensis is able to infect and survive as amastigotes in a variety of human 
and murine in vitro cells, including macrophages, neutrophils and dendritic cells. In addition, 
this parasite appears to modulate such cells and is resistant to complement mediated killing. In 
this study we show the effects of in vivo infection using BALB/c nu/nu mice as models. The 
subjects were infected with 105 stationary phase L. australiensis promastigotes in the ear pinna 
and examined weekly for skin lesions. The serum monitored for the presence of antibodies and 
cytokines and post mortem analysis of infected tissue as well as draining lymph node. The 
increased susceptibility of nude mouse to Leishmania infections in general will provide an ideal 
initial mouse model to study L. australiensis, analyse the infection in the absence of T cell 
lymphocytes and more importantly, compare to human pathogenic Leishmania species. The 
relevance of such a study is not limited to clarifying the pathogenicity of human pathogenic 
species but, as shown recently with L. tarentolae, non-human pathogenic Leishmania species 
may represent a safe alternative to either attenuated or subunit vaccines. 
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Abstract:  

In this study, we generated Leishmania donovani (Ld) and Leishmania mexicana (Lm) lacking 
ubiquitin fold modifier (Ufm-1) gene, and examined in vitro parasite survival and virulence in 
vivo using a murine model of visceral and cutaneous leishmaniasis respectively. Upon infection 
in in vitro differentiated human macrophages, we found efficient internalization of both LdWT 
and LdUfm-1-/- parasites although LdUfm-1-/- parasites were cleared significantly faster than 
WT parasites. We also found that LdUfm-1-/- infected BALB/c mice have lower spleen parasite 
burden compared to LdWT infected mice. On the other hand, murine dendritic cells (DCs) 
infected with LmWT and LmUfm-1-/- show similar parasite numbers upon 72 hour infection. 
Further, LmUfm-1-/- infected DCs show similar levels of IL-10, IL-12 and TNF-α production 
compared to LmWT infected DCs upon LPS stimulation in vitro. BALB/c mice infected with 
LmUfm-1-/- showed initial delayed lesion growth that progressed to large non-healing lesions. 
Upon in vitro stimulation with Lm antigen, draining lymph node cells from LmWT infected 
mice produced significantly more IL-4 and IL-10 compared to similarly stimulated cells from 
LmUfm-1-/- infected mice at week 6 post-infection although IFN-γ, IL-4 and IL-10 production 
was comparable between the two groups at week 10 post-infection. Taken together, our findings 
show that Ufm-1 is a virulence factor in L. donovani but not in L. mexicana. Thus, Ufm-1 
contributes to pathogenesis in the visceral strain but it is not essential for parasite survival in the 
cutaneous strain. 
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Abstract:  

Treatment for leishmaniasis, in addition to being expensive and highly toxic, is ineffective due 
to rising drug resistance. Hence, chemotherapies that modulate host immune response towards a 
leishmanicidal Th1 response are required. In this study we show that Ibrutinib (PCI-32765), a 
drug shown to be effective in Phase I/II lymphoma trials, is capable of modulating a Th1 
dominated immune response during cutaneous leishmaniasis caused by Leishmania major. 
L.major infected BALB/c mice treated with Ibrutinib had similar lesion progression compared to 
vehicle treated L.major infected mice until six weeks of infection and subsequently developed 
smaller lesions from week-6 to week-9 post-infection. This is corroborated by significantly 
lower parasite burdens in the footpad lesions of week-9 Ibrutinib treated mice compared to 
footpad lesions from vehicle treated mice. Draining lymph node cells from week-9 Ibrutinib 
treated mice stimulated with L.major antigen produced significantly lower concentrations of IL-
4, IL-10 and IL-13 compared to vehicle treated mice while ratios of IFN-γ:IL-4, IFN-γ:IL-10 



 

and IFN-γ:IL-13 were significantly higher in Ibrutinib treated mice compared to vehicle treated 
mice. Serum IgG1 antibody titers at week-8 post-infection were significantly lower in Ibrutinib 
treated mice compared to vehicle treated mice while IgG2a titers were similar between the two 
groups. Thus, our studies indicate that Ibrutinib (PCI-32765) administration suppresses Th2 
dominated immune response in L. major infection and enhances resistance. This drug requires 
exploration as a therapeutic agent against leishmaniasis. 
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Abstract:  

In experimental cutaneous leishmaniasis caused by Leishmania major, resistance in C3H mice is 
associated with a Th1 immune response, whereas progressive disease in BALB/c, correlates 
with a Th2 response. The goal of this investigation was to explore the relationship between 
Th1/Th2 and resistance/susceptibility to experimental visceral leishmaniasis. BALB/c and C3H 
mice were inoculated i.p. with 1×108 L. donovani promastigotes. At 12 weeks post-infection 
(p.i.) spleen and liver of the infected mice were examined for parasite burden and organ weight. 
Organ parasite burden, expressed as Leishman-Donovan units (LDU), were represented as the 
number of amastigotes/ 1,000 host cell nuclei ×organ weight (mg) using multiple impression 
smears. In BALB/c mice, spleen and liver LDU were 1496±245 and 4293±425 at 12 weeks p.i. 
In contrast, amastigotes were not observed in either organ at 12 weeks p.i. in C3H mice. In 
BALB/c mice, the spleen weight had increased about 9-fold, the liver weight had increased 
about 1.4-fold that of non-infected controls at 12 weeks p.i. In contrast, the spleen and liver 
weights were almost same as that of the non-infected controls at 12 weeks p.i. in C3H mice. 
These results indicated that we developed clearly susceptible and resistant visceral leishmaniasis 
mouse model. To examine Leishmania antigen-specific Th1/Th2 responses in infected mice, 
IFN-γ and IL-4 production by spleen cells upon recall with lysate antigen were measured at 12 
weeks p.i. IFN-γ levels in culture supernatants were 1925±264 pg/ml, and 5335±1183 pg/ml in 
infected BALB/c and C3H mice, respectively. IFN-γ is one of the indicators of Th1 response, 
which level of C3H mice is higher than BALB/c mice. In contrast, IL-4 levels were 47.3±18.8 
pg/ml, and 11.6±5.7 pg/ml in infected BALB/c and C3H mice, respectively. IL-4 is one of the 
indicators of Th2 response, which level of BALB/c mice is higher than C3H mice. Accordingly, 
resistance is correlated with Th1 and susceptibility is correlated with Th2 in experimental 
visceral leishmaniasis. 

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[104]  
O 371 - MARGINAL ZONE B-CELLS SUPPRESS ANTIGEN-SPECIFIC T-CELL 
RESPONSES DURING EXPERIMENTAL L. DONOVANI INFECTION 
BANKOTI, R.1; GUPTA, K.1; LEVCHENKO, A.1; STAGER, S.2 
1.JOHNS HOPKINS UNIVERSITY, BALTIMORE, UNITED STATES; 2.INRS-INSTITUT ARMAND-FRAPPIER, LAVAL, CANADA. 
Keyword:b cells; cd8 tcells; il-10 
 

 

 



 

Abstract:  

Various studies have now demonstrated that B-cells play a negative role in several experimental 
models of leishmaniasis. However, the mechanism by which B-cells exacerbate Leishmania 
infections is yet unknown. In the present study, we investigate the role of B-cells, in particular 
marginal zone B-cells (MZB), in the development of adaptive CD8 and CD4 T-cell responses in 
L. donovani infected mice. 

Here we show that that marginal zone B-cells contribute to suppress protective T-cell responses 
during the very early stages of L. donovani infection. MZB were able to capture parasites, which 
was associated with upregulation of surface IgM and MyD88-dependent IL-10 production. 
Moreover, MZB presented parasite antigens to CD4 T-cells in vitro. Depletion of MZB also 
enhanced T-cell responses and led to a decrease in the parasite burden, but did not alter the 
generation of effector memory T-cells. Thus, MZB appear to suppress protective T-cell 
responses during the early stages of L. donovani infection. 

  

 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 

[99]  
O 372 - LEISHMANIA-INFECTED MHCIIHIGH DENDRITIC CELLS POLARIZE CD4+ T 
CELLS TOWARDS A NON-PROTECTIVE T-BET+ IFN-Γ+ IL-10+ PHENOTYPE 
RESENDE, M.1; MOREIRA, D.1; AUGUSTO, J.1; CUNHA, J.1; NEVES, B.2; CRUZ, M.T.2; 
ESTAQUIER, J.3; CORDEIRO-DA-SILVA, A.1; SILVESTRE, R.1 
1.INSTITUTO DE BIOLOGIA MOLECULAR E CELULAR (IBMC) DA UNIVERSIDADE DO PORTO, PORTO, PORTUGAL; 
2.CENTRE FOR NEUROSCIENCE AND CELL BIOLOGY AND FACULTY OF PHARMACY, UNIVERSIDADE DE COIMBRA, 
COIMBRA, PORTUGAL; 3.CNRS FRE 3235, UNIVERSITÉ PARIS DESCARTES, PARIS, FRANCE, PARIS, FRANCE. 
Keyword:dendritic cells; ifn-gamma il-10 double positive t cells; il-12p70 
 

Abstract:  

A differential behavior among infected and bystander DCs has been explored in different 
infection models. We have analyzed both populations sorted upon contact with visceral 
Leishmania infantum on a susceptible mice model evaluating the subsequent repercussions on 
adaptive immune response. Our results demonstrate a clear dichotomy between the 
immunomodulatory abilities of bystander and infected DCs. The bystander population presents 
increased levels of IL-12p40 and costimulatory molecules being capable to induce CD4+ T cell 
activation with immune protective capabilities. In contrast, infected DCs, which express lower 
costimulatory molecules and higher levels of IL-10, promote the development of Leishmania-
antigen specific non-protective T-bet+IFN-γ+IL-10+ CD4+ T cells with an effector phenotype. 
This specific polarization was found to be dependent on IL-12p70. Splenic infected DCs 
recovered from chronic infected animals are similarly capable to polarize ex vivo syngeneic 
naïve CD4+ T cells towards a T-bet+IFN-γ+IL-10+ phenotype. Further analysis revealed that 
only MHCIIhigh infected DCs were responsible for this polarization. The adoptive transfer of 
such polarized CD4+ T cells facilitates visceral leishmaniasis in Balb/c mice in a clear contrast 
to their counterpart generated with bystander DCs that significantly potentiate protection. 
Further, we demonstrated that CD4+-T cells primed by infected DCs in an IL-10 free system, 
thus deprived of T-bet+IFN-γ+IL-10+ population, restore the immune response and reduce 
parasite load, supporting a deleterious role of IFN-γ+IL-10+ T-cells in the maintenance of 
infection. Overall, our results highlights novel subversion mechanisms by which non-protective 
T-bet+IFN-γ+IL-10+ T-cells are associated with chronicity and prolonged parasite persistence. 
Moreover, our data raises a potential dichotomy of IL-27/IL-12p70 in driving 
protective/pathogenic IFN-γ+IL-10+ Th1 double positive responses. 



 

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[92]  
O 373 - MHC II RESTRICTED CD3+CD4-CD8- CELLS DISPLAY FUNCTIONAL 
CHARACTERISTICS OF MEMORY CELLS AND CONTRIBUTE TO OPTIMAL 
SECONDARY IMMUNITY TO LEISHMANIA MAJOR IN MICE 
MOU, Z.; OKWOR, I.; LIU, D.; JIA, P.; UZONNA, J.E. 
DEPARTMENT OF IMMUNOLOGY, UNIVERSITY OF MANITOBA, WINNIPEG, CANADA. 
Keyword:leishmania major; double negative t cell; mhc ii 
 

Abstract:  

Although it is generally believed that CD4+ T cells play important role in anti-Leishmania 
immunity, some studies suggest that they may be dispensable and MHC II-restricted CD4-CD8- 
T cells may be more important in regulating primary anti-Leishmania immunity. Indeed, several 
studies have reported the expansion of CD3+CD4-CD8- (double negative, DN) cells in the 
peripheral blood of Leishmania-infected patients and dogs, and in spleens of Leishmania-
infected mice. These cells have been proposed to contribute to primary and vaccine-induced 
immunity against Leishmania. However, a concrete evidence implicating these cells in anti-
Leishmania immunity has not yet been documented. In addition, several reports show that DN 
cells have immunoregulatory properties and inhibit the activities of autoreactive T helper cells. 
Here, we report that DN cells are activated, proliferate and produce IFN-γ in the draining lymph 
nodes and spleens of mice following primary L. major challenge. Furthermore, we demonstrate 
that DN cells from mice that healed their primary L. major infection display functional 
characteristics of protective anti-Leishmania memory-like cells: they rapidly and extensively 
proliferate and produce IFN-γ in response to L. major challenge in vitro and in vivo. 
Interestingly, these cells express predominantly alpha-beta T cell receptor (αβ TCR), and their 
activation are restricted by MHC class II molecules. Moreover, these DN cells from healed 
mice, but not naïve mice, control parasite growth in infected macrophages in vitro. Using in 
vivo depletion and adoptive transfer studies, we show that DN cells from mice previously 
infected with L. major contribute to optimal secondary anti-Leishmania immunity in mice. 
These results demonstrate that CD3+CD4-CD8- cells play a role in both primary and secondary 
(memory) anti-L. major infection. 
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O 374 - SOCIAL REPRESENTATIONS OF COMMUNITY ABOUT LEISHMANIASIS 
VISCERAL: SUPPORT OF PREVENTION AND CONTROL OF DISEASE IN AN ENDEMIC 
MUNICIPALITY 
CARMO, R.F.1; PROFETA DA LUZ, Z.M.2 
1.ESCOLA DE SAÚDE PÚBLICA DO ESTADO DE MINAS GERAIS, BELO HORIZONTE, MG, BRAZIL; 2.CENTRO DE 
PESQUISAS RENÉ RACHOU - FUNDAÇÃO OSWALDO CRUZ, BELO HORIZNTE, MG, BRAZIL. 
Keyword:prevenção; controle; participação comunitária 
 

Abstract:  

Starting from the realization that understanding the social representations of the community 
about Visceral Leishmaniasis (VL) can provide important information for strategies to 
prevention and disease control, a qualitative study in an endemic city of Minas Gerais was 
developed in 2011. Semi-structured Interviews were conducted with 24 residents with human 
notification cases of VL. The reports were analyzed by content analysis and interpreted by the 
theory of Social Representations. Fragility was identified in knowledge about the epidemiologic 
aspects of LV. There was recognition of shared responsibility of the government and population 
in facing the disease, objectified in the notion of a constructed socially environment and 



 

collective action, as well as the importance of information about the LV objectified in the 
recommendation of utilization of informational materials, propagation in media communication 
and performance of health workers. These results can support local prevention actions and a 
more effective control and sustainable actions. 

 
 - CONTROL PROGRAMS 
[91]  
O 375 - IMPACT OF THE CONTROL PROGRAM ON VISCERAL LEISHMANIASIS IN 
NUEVA ESPARTA ESTATE VENEZUELA 
SANCHEZ, M.A.1; ALFONZO, E.2; MORENO, M.3; GARCIA, B.1; SALGADO, A.1; ZERPA, O.1 
1.INSTITUTO DE BIOMEDICINA UCV-MPPS, CARACAS, VENEZUELA; 2.COORDINACION DE ZOONOSIS MPPS, PORLAMAR, 
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Abstract:  

Visceral leishmaniasis (VL) is a public health problem in Venezuela , the disease mainly affects 
the population of children between 1 and 10 years of age, being the domestic dog the reservoir 
and main source of transmission of the parasite through the insect vector of the genus Lutzomyia 
. We evaluated the impact of the implementation of the control program for visceral 
leishmaniasis established by the Institute of Biomedicine in 2005 and the development of 
projects FONACIT Group and G-2005000375-UCV CDCH PSU-7979/18 2009 Focused 
primarily on the epidemiological and immunological study and implementing a program of 
health education with community participation. The incidence of VL in human populations in 
endemic areas of Nueva Esparta estate between 2000 and 2011 was analyzed and how the 
implementation of the program, which includes active case finding human and canine influenced 
the incidence rate from 2006 to 2011. The results demonstrated a 70% reduction in the 
proportion of canine cases reported between 2006 (23%) and 2011 (7%) with a similar effect on 
the rate of incidence of VL in humans showing a declining trend after the implementation of the 
control program with a rate of 3.72 for 2006 until a silent epidemic of human cases in 2011 in 
Nueva Esparta. The data show a correlation with a Spearman coefficient of r = 0.927 and a 
significant value of p = 0.0167 demonstrating the successful implementation of the control 
program and the implementation of the above projects supported in vector control programs and 
control of rabies carried also in Nueva Esparta. funded by grants: : CDCH UCV PSU-09-7878-
2009/1; FONACIT G-2005000375 MS 
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O 376 - IMPACT OF INDOOR RESIDUAL SPRAY ON VL ELIMINATION IN A HYPER 
ENDEMIC SUB DISTRICT (FULBARIA) OF BANGLADESH 
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CDC, DGHS, MOHFP, DHAKA, BANGLADESH; ; . 
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Abstract:  

Bangladesh has started visceral leishmaniasis elimination program in 2008 as commitment to 
the international community for elimination of VL from the Indian sub-continent by 2015. Case 
detection and case management, integrated vector control management, social mobilization is 
the pillar strategies of this program. Oral treatment with Miltefosine for VL case management 
has been introduced in the country in 2009. However it is in 2011 when active detection of cases 
with VL and post kala-azar dermal leishmaniasis, and integrated vector management with indoor 
residual spraying (IRS) with Deltamethrine and distribution of long lasting insecticide treated 



 

nets has been introduced. To investigate the impact of introduction of these new strategies in the 
program we have undertook this study. 

The study was carried out in Fulbaria, the most VL endemic sub-district in Bangladesh. Active 
case detection and 2 rounds of IRS (pre and post monsoon) had been done. The sand fly density 
and bio-assay test in the randomly selected households from sprayed areas and from un-sprayed 
areas was done before IRS and 1 month and at 6 months after IRS. The total number of VL 
cases in 2011 and 2012 was compared in Fulbaria. 

The reduction of sand fly density in sprayed HH was more than 99% and in control HH no 
significant reduction occurred. The sand fly mortality by bio-assay test in sprayed and 
unsprayed household was more than 99% and no mortality was found (0%) respectively. The 
total number of VL cases in 2011 in intervention and control area (Chatmihor 
upazila/subdistrict) was respectively 1579 and 31. In 2012 the total number of VL cases in 
sprayed (intervention) areas and control areas (unsprayed) was 259 & 38 respectively. The 
reduction of VL cases in the intervention area was around 6 times and in the control area no 
significant reduction occurred. 

We concluded that the impact of program activity in reduction of sand fly and VL burden is 
promising. The program should keep these activities at least for the whole attack phase of the 
elimination program and should scale it up all VL endemic areas of the country. 
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O 377 - THE INCREASE OF SURVIVAL RATE OF THE CANINE POPULATION 
SUBMITTED TO PROLONGED USE OF COLLARS IMPREGNATED WITH 
DELTAMETHINE 4% (SCALIBOR ®)IN ENDEMIC MUNICIPALITY FOR VISCERAL 
LEISHMANIASIS IN SÃO PAULO STATE, BRAZIL. 
CAMARGO-NEVES, V.; BARBOSA, G.L. 
SUPERINTENDENCIA DE CONTROLE DE ENDEMIAS, SECRETARIA DE ESTADO DA SAÚDE DE SÃO PAULO, SÃO PAULO, SP, 
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Abstract:  

The visceral leishmaniasis is an emerging disease in São Paulo State. In this state the VL is 
considered one of the most important public health problems, due to its rapid expansion and 
high lethality. In a previous study conducted in the city of andradina, sp was demonstrated the 
effectiveness of using Deltamethrine collars impregnated with 4% (Scalibor®)  for control of 
canine visceral leishmaniasis. We observed that the reduction of incidence canine rate was 
strongly associated with reduction of incidence human rate. In this analysis the goal was to 
demonstrate whether this reduction in the incidence of VL was accompanied by increased 
survival of dogs. A cohort study was conducted involving all canine population resident in the 
urban zone of Andradina for three years. We performed the first placement of the collars and 
three replacements after every six month period in all dogs seronegatives for two years. After 
this period, the dogs were followed for 18 months to determine the effect of reducing the force 
of infection after removal of collars. For survival analysis was considered these two periods 
before and after of placement of the collars. The analysis was accomplished life´s table using 
actuarial estimator. We compared two periods using the Wilcoxon Test Statisc. It was found that 
the survival time of the population exposed to risk of became infective increased by 4 times in 
the second period, when compared to the first (p< 0.001). There was reduction in mortality rates 



 

of dogs in all age groups. We conclude that the use of prolonged collars in the canine population 
confers a protective effect increasing the life expectancy of dogs facing exposure. As It had been 
previously presented, these results had been associated to the important reduction of the 
incidence of VL in human beings even if the environmental conditions that favor transmission 
have not been altered. It be noted the use of collars presents a cost twice less when compared to 
vector control. It could be adopted as control measure aimed at promoting animal health and 
consequently the prevention of disease in humans being. In fact, the control of VL in urban 
areas with spraying insecticides house to house has had effective results in reducing vector 
density but it is unenforceable over time, while a program based on use of collars with 
Deltamethrine could be achieve a greater extent of the endemic area in less time and in the 
future it would be used routinely as a preventive measure in areas unaffected or silent. 
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[1322]  
O 378 - INTEGRATED ACTIONS - ENTOMOLOGICAL SURVEILLANCE, 
ENVIRONMENTAL MANAGEMENT AND HEALTH EDUCATION - AS ALTERNATIVE 
APPROACH FOR CONTROL OF AMERICAN CUTANEOUS LEISHMANIASIS VECTORS. 
RANGEL, E.F. 
INSTITUTO OSWALDO CRUZ/FIOCRUZ, RIO DE JANEIRO, RJ, BRAZIL. 
Keyword:entomological surveillance; environmental management ; health education 
 

Abstract:  

American Cutaneous Leishmaniasis (ACL), like all neglected diseases, not only is associated 
with poverty, but also contributes to the maintenance of a scenario of inequality. In Brazil, with 
its great epidemiological relevance, ACL is in process of geographic spreading. It presents a 
diversity of transmission cycles that involve different species of parasites, vectors, and hosts in 
restricted ecological niches. There is no doubt that the best strategy for Leishmaniases control is 
reducing human-vector contact, and the main recommendation in the context of collective 
protection would be chemical control of adult insects in the domestic environment. However, 
the success of vector control in ACL remains a great challenge since chemical control is only 
indicated in specific situations. An approach involving health education practices and 
environmental management, integrated with vector control actions recommended by the 
Brazilian Ministry of Health, could act as a new tool for promoting health and social integration. 
A study conducted in a community from ACL endemic area in the city of Rio de Janeiro, 
associating entomological surveillance, health education practices and environmental 
management, suggests that such strategies could influence the dynamics of vector populations, 
reducing their frequencies inside and outside houses. These evidences raise the discussion of 
control measures which integrate community and health professionals, with the goal of 
developing solutions to reduce the presence and frequency of sand fly vectors in domestic 
environment, acting as an important tool for ACL surveillance. 

Financial support: Brazilian Ministry of Health; FIOCRUZ 
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SAFI, N. 
WORLD HEALTH ORGANIZATION, KABUL, AFGHANISTAN. 
Keyword:improving leishmaniasis services ; increase case detection rate; reduce time 
period between onset of disease and diagnosis 
 



 

Abstract:  

Background: Leishmaniasis is endemic In Afghanistan. Most of cases are cutaneous caused by 
L.tropica and L.major. Kabul, reporting more than 40% of annual incidence, is the world capital 
of CL. Anthroponotic cutaneous leishmaniasis (ACL) is more common in Afg, characterized by 
a large and/or multiple cutaneous lesions with variable tendency to self-cure. Due to exposure to 
sand fly, most lesions occur on the face, often cause social stigmatization in affected persons 
due to its disfiguring scar, especially on the face of young women that will be culturally 
unaccepted for marriage. The impact of CL is not only limited to the period of the active 
infection, but can also have a lifelong effect as for stigma and marginalization due to 
disfiguration and permanent disabilities. Injections of antimonite (SSG) is the first line drug in 
Afg that should be available free of charge in primary health care centers. National Malaria and 
Leishmaniasis Control Program (NMLCP) is the technical department of Ministry of Public 
Health responsible for Leishmaniasis control in Afg and WHO is the only partner supporting the 
strategic and operational needs of national program. The proposed presentation illustrates the 
impact generated due to increase of diagnostic centers and enhancing the public awareness 
regarding Leish in Kabul 

Main objectives; 1) To encourage affected people for seeking treatment at related public health 
centers instead of using the traditional remedies 2) To encourage CL patients for timely visit of 
professional doctor and early diagnosis 3) To improve the CL case detection 

Methods: Intervention to increase the service, case management, centers and improve public 
awareness through leish health sessions, in schools and mosques, distribution of IEC materials 
and using mass media (radio and TV) to broadcast messages on control and prevention of 
Leishmaniasis. 

Core achievements: 1)Capacity building of 40 national health workers from 17 health care 
centers about correct case detection, diagnosis and reporting 2)Supporting the targeted health 
centers with essential supplies, drug and consumable for case management 3)conducting Leish 
health sessions in schools and mosques and distribution of IEC materials 4)Broadcasting leish 
TV and radio spots 

Result: 1) Increased in detection rate by 40% 2) Reduced of time period between onset of 
disease and diagnosis by 30% 3)Detected the number of failure and relapses cases, standing as 
approx. 30% of the covered population 

Conclusion: The improvement of program coverage for service delivery and enhancing the 
public awareness regarding leish control resulted into: 1)increased accessibility to effective 
diagnosis and treatment and recorded increase in number of reported cases, shows the 
improvement of surveillance 2)reducing the number of cases misdiagnosed 3)early diagnosis of 
CL cases, popular and nodular stage, shows the improvement of public awareness in seeking 
timely treat 
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Abstract:  

As part of initiatives from the WHO and the Pan American Health Organization (PAHO) to 
strengthen control programs and surveillance systems for Leishmaniasis in the Americas, the 
PECET was selected to train local Health Authorities in the ecoepidemiological method for the 
study of leishmaniasis foci in six Central-American countries: Panama, Costa Rica, Nicaragua, 
Honduras, El Salvador, and Guatemala. 

The ecoepidemiological information determines infection risks, establishing transmission areas 
(macrofoci), season of the year and time of day of greatest risk, place regarding human 
dwellings where most human-infected vector contact takes place (microfoci) and the population 
with highest risk of infection. This information is necessary to design more efficient and cost-
effective control programs. 

Training was done in each country in endemic areas for CL and/or VL. Sandfly sampling was 
carried out using CDC, Shannon and sticky traps, located in the intra, peri and extra domicile, 
and capture in resting sites was also implemented. 

Epidemiological surveys were carried out with local Health Authorities to measure prevalence 
of positive Montenegro skin test (MST) in order to establish the characteristics of population 
with highest infection rate and the places, regarding human dwellings, of greatest risk of 
infection. Anthropophilic sand fly species, mainly Lutzomyia (Lu.) evansi and Lu. longipalpis, 
were captured inside houses in transmission foci of VL and atypical CL in Honduras, El 
Salvador and Nicaragua. Other vector species included Lu. panamensis, Lu. trapidoi, Lu. 
gomezi, Lu. ylephileptor and Lu. olmeca, were captured in Panamá, Guatemala and Costa Rica. 

The proportion of positive MST by country in general population ranged between 19% and 89 
% . The rate of positive MST in children of El Salvador and Nicaragua was 81% and 87% 
respectively. L. infantum was identified in patients with atypical CL, characterized by chronic 
papules, nodules and erythematoviolaceous, non-ulcerative plaques. L. braziliensis and L. 
panamensis were recorded in Guatemala and Costa Rica. The information regarding the MST 
and entomological surveys reported in these findings is consistent with a high 
domestic/peridomestic transmission of leishmaniasis in most of the countries. The activities 
carried out by the training program in the six Central-American Countries was considered 
successful, and a proposal for establishing a regional leishmaniasis control program was 
proposed. 
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- CELLULAR AND MOLECULAR BIOLOGY 
[4]  
P 001 - GENETIC VARIATION IN RPOIILS ENCODING RNA POLYMERASE II 
LARGEST SUBUNIT FROM LEISHMANIA MAJOR 
ESLAMI, G. 
SHAHID SADOUGHI UNIVERSITY OF MEDICAL SCIENCES, ESTRANGEIRO, IRAN, ISLAMIC REPUBLIC OF. 
Keyword:leishmania major; its1; rpoiils 
 

Abstract:  

Leishmaniasis is a geographically widespread severe disease which includes visceral 
leishmaniasis (VL), cutaneous leishmaniasis (CL). There are 350 million people at risk in over 
80 countries. In the Old World, cutaneous leishmaniasis is usually caused by Leishmania major, 
Leishmania tropica, and Leishmania aetiopica complex which 90% of cases occurring in 
Afghanistan, Algeria, Iran, Iraq, Saudi Arabia, Syria, Brazil, and Peru. Recently, some reports 
showed that some strains of Leishmania major have Internal transcribed space (ITS-1) with 
differential size exhibiting homology with the related gene in a divergent genus of 
kinetoplastida, the Crithidia. This prompted us to analyze the mentioned gene in 100 isolates 
obtained from patients with suspected cutaneous leishmaniasis. Consequently, we analyzed of 
RNA polymerase II largest subunit (RPOIILS) using PCR-RFLP. After obtaining samples from 
100 patients, DNA extraction was performed and ITS-1 was analyzed using PCR-RFLP. These 
samples were sequenced for verifying their homology. Then, RPOIILS gene was analyzed in the 
samples that their ITS-1 gene exhibiting homology with the related gene in Crithidia. Results 
showed that 10% of the isolates have ITS-1 exhibiting different size with the routine ones. 
Sequencing of them showed their similarity to the one from Crithidia fasciculata. RPOIILS gene 
encoding RNA polymerase II largest subunit analysis showed genetic diversity. 

This study might also help in solving the problems concerning Leishmaniasis outbreak we are 
currently facing in Iran and some other endemic regions of the world. 
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P 002 - THE EFFECTS OF INTRINSIC INSULIN-LIKE GROWTH FACTOR-I ON 
LEISHMANIA (LEISHMANIA) MAJOR GROWTH WITHIN MACROPHAGES 
REIS, L.C.; RAMOS-SANCHEZ, E.M.; GOTO, H. 
INSTITUTO DE MEDICINA TROPICAL DE SÃO PAULO - IMTSP/USP, SÃO PAULO, SP, BRAZIL. 
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Abstract:  

In Leishmania infection specific and non-specific factors contribute to its evolution, including 
growth factors such as insulin-like growth factor-I (IGF-I). We have shown that extrinsic IGF-I 
favors the parasite proliferation and the infection development, but this factor is constitutively 
present in macrophages which effect is not known in leishmaniasis. To study the role of intrinsic 
IGF-I in Leishmania infection, we studied the IGF-I expression and parasite growth using two 
strategies to inhibit the IGF-I expression: interferon-y stimulus known to inhibit the IGF-I 
production and the transfection with small interfering RNA (siRNA) for IGF-I. Mouse 
macrophage cell line RAW 264.7 (5x105 cells) was infected with stationary phase L. major 
promastigotes (8 parasites/cell) and maintained in culture for 48 hours. The cells were either 
treated with IFN-y (200U/mL) or transiently transfected soon after infection with 150µM IGF-I-
siRNA using Lipofectamine 2000 for 6 hours. Upon IFN-y stimulus IGF-I RNA expression 
(evaluated by Real Time PCR relative quantification method) decreased 6.9 times in 
macrophages as well as the parasitism (evaluation under light microscopy) from 75 to 45 



 

parasites/100 cells (median) (P<0.05). Silencing of IGF-I using siRNA resulted in 70% 
inhibition of IGF-I mRNA expression, and the parasitism decreased from 100 to 54 parasites per 
100 cells (p<0.05). In addition, we studied the localization of IGF-I during parasite-macrophage 
interaction under confocal laser scanning microscopy using monoclonal goat anti-mouse IGF-I 
and a polyclonal mouse anti-Leishmania and as secondary antibodies anti-goat IgG Alexa Fluor-
546 and anti-mouse IgG Alexa Fluor-488. IGF-I was seen distributed in all cytoplasmic region 
and around Leishmania, revealing a direct interaction between the parasite and IGF-I. In free 
promastigotes in culture IGF-I staining was absent. Then when the cells were either stimulated 
with IFN-y or transfected with IGF-I siRNA we observed a decrease in IGF-I immunostaining. 
By replacing the IGF-I with recombinant IGF-I (50ng/ml) in the IFN-y-stimulated culture and in 
the cells treated with siRNA, an increase in the parasite number was observed that reached the 
level similar to the controls. These results suggest the crucial involvement of IGF-I in 
Leishmania infection and suggest its direct role on the growth of the parasite within 
macrophages. Supported by FAPESP, CNPq, FINEP, LIM-38. 
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P 003 - GAMMA SUBUNIT OF T-COMPLEX PROTEIN-1 OF LEISHMANIA DONOVANI 
CO-LOCALIZES WITH ACTIN 
BHASKAR, B.; GOYAL, N. 
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Abstract:  

T-complex protein-1 (TCP1) complex, a chaperonin class of protein, ubiquitous in all genera of 
life, is involved in intracellular assembly and folding of various proteins. Recently, we have 
cloned and characterized the gamma subunit of TCP-1 complex from Leishmania donovani, 
causative agent in Indian kala-azar. LdTCP1 γ exhibited differential expression in different 
stages of promastigotes. The non-dividing stationary phase promastigotes exhibited 2.5-fold less 
expression of LdTCP1 γ as compared to rapidly dividing log phase parasites. Here, we report the 
change in pattern of subcellular localization in different stages of promastigotes. In log phase 
promastigotes, protein was present throughout the cytoplasm, nucleus peri-nuclear region, 
flagella, flagellar pocket and apical region while it was mainly confined to peri-nuclear and 
flagellar pocket in stationary phase promastigotes. Further, in log phase parasites, LdTCP1γ co-
localized with actin in cytoplasm and nuclear region. The association of LdTCP1γ with 
leishmanial actin was also confirmed by co-immunoprecipitation of the complex in log-phase 
promastigotes. This further strengthens our hypothesis that LdTCP1γ plays a pivotal role in 
maintaining the cytoskeleton dynamics of parasite. 
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Abstract:  

Leishmaniasis is caused by trypanosomatids of the genus Leishmania, which infect mainly 
macrophages. The disease affects 12 million people worldwide and can have cutaneous, 
mucocutaneous and visceral forms. The main factors that influence form and severity of the 
disease are the species of Leishmania and the host immune response. 

CD100 or Sema4D is a molecule which belongs to the class four of semaphorins, a protein that 
may be either soluble or membrane bound. It is known to reduce migration and expression of 
inflammatory cytokines in human monocytes and dendritic cells, and its expression is induced in 
macrophages by inflammatory stimulus. 

Considering the importance of macrophages in Leishmania infection and the potential role of 
CD100 in the modulation of macrophage activation, we postulated that this molecule may affect 
macrophage infectivity by the parasite. 

Our objectives are to analyze the effects of CD100 on macrophages from BALB/c and C57BL/6 
mice lineages in terms of their profile of activation and infectivity by L. (L.) amazonensis. 

We observed that resident peritoneal macrophages, macrophages stimulated with thioglycollate 
and macrophages differentiated from bone marrow monocytes from both mice lineages express 
CD100. Besides, our results suggest that macrophages from BALB/c mice express more CD100 
than macrophages from C57BL/6 animals. The fact that macrophages from C57BL/6 mice 
express less CD100 and are known to better control Leishmania infection in vivo pointed to a 
possible role of CD100 in promoting infection. In fact, we showed that soluble CD100 
(sCD100) increases the proportion of infected macrophages and the number of intracellular 
amastigotes in macrophages from both murine strains. 

We still don´t know the mechanism by which sCD100 increases infection, since its presence did 
not affect either the production of NO or the transcription of genes with pro-inflammatory and 
anti-inflammatory properties. 

We can therefore conclude that CD100 is expressed by different macrophage types and that it 
may be related to modulation of Leishmania infection. 
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Abstract:  

Previous studies from our group have shown that: (1) the surface expression of Kinetoplastid 
Membrane Protein-11 (KMP-11) is higher in amastigotes than in promastigotes and increases 
during metacyclogenesis; (2) KMP-11 stimulates the production of interleukin (IL)-10, increases 
arginase activity, inhibits nitric oxide synthesis and increases the parasite load in Leishmania 
amazonensis-infected murine macrophages. These results point to a possible role for KMP-11 as 
a virulence factor in L. amazonensis. In order to test this hypothesis further, we are currently 



 

using an in vivo approach, evaluating the effect of the addition of recombinant KMP-11 or anti-
KMP-11 neutralizing antibodies on the progression of the experimental infection of mice with L. 
amazonensis. BALB/c and C57BL/6 mice were infected in the left hind footpad with 106 
stationary phase L. amazonensis (MHOM/BR/77/LTB0016) promastigotes. Four hours later, 
they were injected in the infected footpad with PBS alone, or PBS containing 10 micrograms of 
KMP-11, or BSA, or anti-KMP-11 antibody (Cedarlane, Canada), or an isotype control antibody 
from the same manufacturer. The development of the lesions was monitored by the increase in 
the thickness of the infected footpad and by the appearance of ulcers. Eleven weeks after the 
infection, the parasite load was quantified in draining popliteal lymph nodes by limiting dilution 
analysis. The C57BL/6 mice presented a high intra-group variation of the results and the 
BALB/c mice appeared to be a better model for this study. In these mice, the group treated with 
KMP-11 presented the most severe disease progression according to all parameters used: the 
largest lesion thickness, the highest frequency of ulcerated lesions and the highest parasite load 
in the draining lymph nodes among all groups. Moreover, the group treated with anti-KMP-11 
antibody showed the smallest lesion thickness and the lowest parasite load. These preliminary 
results indicate that KMP-11 can act as a virulence factor in the infection of mice with L. 
amazonensis. Financial Support: FAPERJ. 
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Abstract:  

The majority of dogs with visceral leishmaniasis (VL) subjected to conventional chemotherapy 
develops clinical cure and specific cellular immune response. Nevertheless, after withdrawal of 
treatment relapses are common probably due to the treated dogs fail to establish sufficiently 
polarized specific cellular immune responses. It would be interesting to evaluate if dogs with VL 
treated by the combination of conventional therapy and IL-12, a Th1 driving cytokine, develop a 
permanent clinical cure. This study aimed at the canine IL-12 production and assessment of its 
biological activities, targeting future evaluation on the development of immunotherapy against 
canine visceral leishmaniasis. Since functional IL-12 is a glycosylated heterodimeric 
polypeptide an eukaryotic system was necessary for the recombinant cytokine production. A 
plasmid construction with the gene of canine IL-12 was prepared. The insert of the plasmid 
construction was transferred to baculovirus genome using DH10Bac E.coli strain. The 
recombinant his-tagged protein (rsccaIL-12-H) was secreted in serum free medium by high-five 
insect cells cultured in suspension and purified by affinity chromatography. In order to evaluate 
rsccaIL-12-H biological function, peripheral blood mononuclear cells (PBMC) from 6 healthy 
dogs were cultured with rsccaIL-12-H at concentrations of 2 ng/mL or 20 ng/mL, isolated or 
associated with rsccaIL-2, and IFN-γ production was measurement by ELISA. As a result, the 
rsccaIL-12-H construction was successfully cloned into baculovirus genome, and it was best 
expressed after 48 h of culture of high-five cells infected with 5 viral particles/cell of 
recombinant baculovirus, as evaluated by dot-blot developed with anti-his antibodies. The 
affinity purified rsccaIL-12-H showed a single band with ~70 KDa, as assessed by sodium 
duodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and staining by coomassie 
blue. It was observed that PBMC cultured with both rsccaIL-12-H concentrations associated 
with rsccaIL-2 showed higher levels of IFN-γ in the supernatant than PBMC cultured either with 
medium or with rsccaIL-12 or rsccaIL-2 singly. The results suggest that recombinant single-
chain canine IL-12 can be produced biologically active using baculovirus insect cell system. 



 

Experiments to evaluate canine IL-12 biological activities and toxicity in vivo are in progress 
aiming at using this cytokine in the immunotherapy against canine visceral leishmaniasis. 
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Abstract:  

American tegumentary leishmaniasis (ATL) can be caused by different species from genus 
Leishmania, but the principal agents are parasites belonging to L. (Viannia) braziliensis sub-
genus. This study evaluated the genetic variability of L. (V.) braziliensis isolates from Sao Paulo 
state (SP), since many cases of ATL are notified per year in this Brazilian region. The genotypes 
were defined in DNA samples extracted from 132 infected hosts, including, patients, dogs and 
one wild animal in 37 SP counties. Previously, L. (V.) braziliensis was determined by PCR, 
using the DNA samples extracted from skin biopsies and a primer pair, which amplify a 146-
149bp sequence of the multicopy spliced leader RNA gene. The genotype characterizations, 
using PCR-RFLP were made by the intergenic region typing that is based on the variability of 
the transcribed noncoding regions between the small and large subunit rRNA genes. PCR 
amplified products (1-1.2-kb) from the internal transcribed spacers (ITS) were subsequently 
digested with HhaI. Digestion ITS products were separated by high-resolution electrophoresis in 
12% polyacrylamide gel. The fragment sizes were estimated relative to molecular weight 
markers and the banding patterns were used to group the isolates in genotypes. Only 52 (39%) 
samples were genotyped. Among them, PCR-RFLP analysis grouped 9 distinct patters. The first 
pattern was the most common and was present in 29 samples distributed in 13 counties. The 
second was shown in 9 samples (4 counties). The other patterns (3 to 9) were determined in few 
samples each as: 3 (3 counties), 2 (2 counties), 1 (1 counties), 2 (1 counties), 2 (2 counties), 2 (2 
counties), 2 (2 counties) respectively. These data confirm a high genetic polymorphism of 
parasites belonging to L. (V.) braziliensis sub-genus that circulate in different regions of SP. 
These data are in agreement with previous studies performed in other Brazilian regions. In 
addition here we show the possibility to genotype these parasites directly from DNA extracted 
from clinical samples. 

Support: FAPESP (2011/13939-8), CNPq, CAPES 
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Abstract:  



 

Case: We report a confirmed case of congenital visceral leishmaniasis (VL). A primigravida 19 
year-old woman was admitted into the Obstetrics department with fever and history of vaginal 
delivery at home 24 hours before. Physical examination: cutaneous paleness, disseminated 
ecchymosis, hepatosplenomegaly. Laboratory data: pancitopenia, elevated liver functions test, 
hypoalbuminemia, impared coagulation tests. Therapeutic evacuator curettage was performed 
due to suspicion of remaining ovular membranes. Antibiotic treatment was initiated because of 
suspicion of puerperal sepsis. Peripheral blood culture and ovular membranes had no bacterial 
growth. Abdominal ultrasound showed hepatosplenomegaly and mild ascites. Because the 
patient persisted febrile and without clinic improvement, other differential diagnoses were 
raised. Antibodies against antigen rK 39 for Leishmania were positive. A bone marrow biopsy 
(BMB) was performed and on direct examination parasitic elements, amastigotes, were 
visualized confirming the diagnosis of VL. Treatment was initiated with amphotericin B 
deoxycholate for 14 days 1 mg/Kg per day with good response. The 14 days old child was 
asymptomatic, without organomegaly, afebrile and with 2,300 kg of weight. Laboratory: with no 
abnormalities. Serology rK39 was positive; amastigotes were visualized on BMB, treatment 
with liposomal amphotericin was begun during 10 days. The patient progressed with suitable 
increase of weight and normality in laboratory. 

Discussion: There are 12 cases of congenital VL described in the literature. The case that we 
report is the first one described in medical literature in South America. In all the published cases 
children showed symptoms of disease before the year of life, in a retrospective way data was 
obtained that the mother had suffered from the disease during pregnancy or had visited endemic 
area. The mechanism through which the vertical transmission occurs remains unclear. There is 
little data about the managing of this special population of patients. We raised the need to study 
the child, in spite of the fact that he looked healthy clinically, because his mother did not 
received treatment during the gestation so the possibility of congenital infection was a feasible 
fact. More studies would be necessary to be able to define which is the diagnostic algorithm, in 
the case of children who were born from mothers with a diagnosis of VL. 
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Abstract:  

The incidence of leishmaniasis in Panama has risen dramatically during the last years, due to 
increasing urbanization of rural areas. Each year, 3000 new cases are diagnosed, but an under-
report of about 50% is estimated. Although several especies of Leishmania potentially 
pathogenic to humans are present in the country, Leishmania (Viannia) panamensis is the 
ethiologic agent of the majority of the reported cases. From the total number of cases reported, 
5% correspond to mucocutaneous leishmaniasis. A competent vector for visceral leishmaniasis, 
Lutzomyia longipalpis, and a competent reservoir (Cerdocyon thous) are present in the country, 
however, no visceral leishmaniasis cases have been reported. In addition, the presence of the 
disease in adjacent countries has raised the necessity of development and implementation of 



 

more effective tools for detection, surveillance and molecular epidemiology of Leishmania in 
Panama. 

The amplified fragment length polymorphism (AFLP) has shown to be a useful technique to 
evaluate multiple polymorphic sites in the genome. The data obtained after applying AFLP to 
several isolates that include species from the subgenus Leishmania and Viannia, indicate that the 
technique is a useful tool for determining intra-specific and inter-specific genetic diversity. All 
low selective EcoRI/MseI markers (+0, +1, +2) used were highly polymorphic. The average 
pairwise error rate was 3%. Phenetic and cladistic analyses including Neighbor-joining, 
UPGMA, Neighbor-net and maximum parsimony were performed using a concatenated matrix 
of presence/absence of alleles generated through AFLP. The resulting phylogenies are in 
agreement with the current reported taxonomy. Recombination PHI test suggests that at least 
some level of recombination might be responsible for the polymorphisms observed within L. 
(V.) panamensis isolates. 
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Abstract:  

Introduction: American Cutaneous leishmaniasis (ACL) is a public health problem, with 
associated social and economic burdens. The immunological response can influence disease 
presentation, susceptibility and development, what is dependent on T cell responses and on its 
cytokine production. Cutaneous leishmaniasis is the most common clinical presentation. The 
understanding of the role of the host immune response in the control and in the pathology of 
leishmaniasis through different techniques and with different antigens is highly relevant, with 
implications in the future control of the disease. Material and Methods: PBMCs were incubated 
with Leishmania (V.) braziliensis soluble(SOL) and insoluble(INS) antigenic fractions , by 
means of previous standardization. Positive controls consisted of cells stimulated with PHA. 
The real time TaqMan PCR was used to quantify the mRNA expression of the cytokines TNF, 
IFN-γ, IL-10 and IL-4 in the samples. The housekeeping gene 18S was simultaneously 
processed as a as an endogenous control. All reactions were performed in the Model ABI 
PRISM 7500 Sequence Detector (Applied Biosystems). The relative quantification was 
calculated by the 2-∆∆CT method. Flow cytometry was done with cells labeled with the 
antibodies anti-CD4, CD8 (FITC), IFN-, TNF, IL-10 and IL-4 (PE). The samples were 
analyzed (20,000 events / tube) in a flow cytometry (FC) (FACSCalibur, BD) and identified by 
the software "CellQuestPro" linked to the cytometer. The statistical analyses were performed 
using nonparametric tests and the results were analyzed considering the value of P≤0.05 
statistically significant. Results: The SOL and INS antigenic fraction stimulated patients and 
controls cells to produce cytokines, with statically significance observed in the mRNA 
production of IFN-γ (P<0.001/ P=0.001) and TNF (P=0.028/ P=0.013). CD4 and CD8 T cells 
significant percentage of IL-10(CD4: P=0.0007/P=0.004; CD8:P<0.05/P=0.033) and IL-4 (CD4: 
P=0.003/P=0.006; CD8: P=0.028/P=0.043) was also observed under SOL and INS stimulus. 
Conclusions: The different cytokines profiles observed in our patients when using FC and qPCR 
may be due to the differences in cytokine release over time and the presence of cells other than 
lymphocytes influencing the mRNA transcript detection. Evaluation of the immune response of 



 

individuals with leishmaniasis should associate different techniques and times points for a clear 
a more reliable assessment. 
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Abstract:  

Background: There are no effective vaccines for visceral leishmaniasis (VL), a neglected 
parasitic disease second only to malaria in global mortality. We previously identified 14 
protective candidates in a screen of 100 Leishmania antigens as DNA vaccines in mice. Here we 
employ whole blood assays to evaluate human cytokine responses to 11 of these antigens, in 

comparison to known defined and crude antigen preparations. 

Methods: Whole blood assays were employed to measure IFN-γ, TNF-α and IL-10 responses to 
peptide pools of the novel antigens R71, Q51, L37, N52, L302.06, J89, M18, J41, M22, M63, 
M57, as well as to recombinant proteins of tryparedoxin peroxidase (TRYP), Leishmania 
homolog of the receptor for activated C kinase (LACK) and to crude soluble Leishmania antigen 
(SLA), in Indian patients with active (n = 8) or cured (n = 16) VL, and in modified Quantiferon 
positive (EHC+ve, n = 20) or modified Quantiferon negative (EHC-ve, n = 9) endemic healthy 
controls (EHC). 

Results: Active VL, cured VL and EHC+ve groups showed elevated SLA-specific IFN-γ, but 
only active VL patients produced IL- 10 and EHC+ve did not make TNF-α. IFN-γ to IL-10 and 
TNF-α to IL-10 ratios in response to TRYP and LACK antigens were higher in cured VL and 
EHC+ve exposed individuals compared to active VL. Five of the eleven novel candidates (R71, 
L37, N52, J41, and M22) elicited IFN-γ and TNF-α, but not IL-10, responses in cured VL (55–
87.5% responders) and EHC+ve (40– 65% responders) subjects. 

Conclusions: Our results are consistent with an important balance between pro-inflammatory 
IFN-γ and TNF-α cytokine responses and anti-inflammatory IL-10 in determining outcome of 
VL in India, as highlighted by response to both crude and defined protein antigens. Importantly, 
cured VL patients and endemic Quantiferon positive individuals recognise 5 novel vaccine 
candidate antigens, confirming our recent data for L. chagasi in Brazil, and their potential as 
cross-species vaccine candidates. 
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Abstract:  

Cowpea Mosaic Vírus (CPMV) is an efficient carrier for heterologous peptides. The chimaeric 
particles virus (CPV’s) production for use in vaccination have many attractive, as reduced cost 
for production, and can be easily purified. The complex epidemiological characteristics of 
leishmaniasis and its transmission have been a challenge to effective control of the illness in 
America. The development of safe and low cost vaccine can represent a significant advance for 
the public health. LACK protein and LACK-derived peptides seem to be important target in the 
immune response in Leishmania susceptible animals. This study analyzed the adjuvant 
capability of CPMV in immunizations combined with LACK recombinant protein, and its 
capacity to modulate the production of characteristics Th2 and Th1 immunoglobulin in Balb/c 
mice. For virus production leaves of Vigna unguiculata were mechanically infected and 
maintained in greenhouse, when the plants showed disease symptoms virus were purified 
according regular protocols. LACK recombinant protein was produced in pQE-30 expression 
system by Dr. Enrique Medina Acosta. The immunization assay was done using subcutaneous 
injection with two doses in intervals of 7days. Balb/c females were divided in four groups as 
following: controls groups received saline solution or Freund's adjuvant and experimental 
groups received 20 µg of LACK + 80 µL of adjuvant or 20 µg of LACK + 20 µg of CPMV/wt. 
The antibodies were detected by ELISA and results were expressed as endpoint titer as proposed 
by Brennan (1999). The anti-LACK IgG2a and b were detectable only in animals immunized 
with LACK + CPMV with endpoint titer of 200 after 14 days. The highest titles of total IgG and 
IgG 1 were obtained from serum of the same animals. The data suggest that the administration 
of CPMV/wt combined with LACK protein was able to increase, not only IgG1 isotype 
production, but also IgG2a and IgG2b that are related Th1 immune response. The reason for 
which the virus can act as adjuvant is on the fact that the viral particle is highly immunogenic, 
able to elicitate high antibodies response with strong Th1/IgG2a polarization. Although the 
molecular mechanisms involved in this process remain unknown, we believe, to be promising 
associate the immunogenic characteristics of CPMV in models for vaccines against 
leishmaniasis. 
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Abstract:  

Leishmania parasites contain the enzymes to synthesize prostaglandin F2α (PGF2α). It is 
unknown whether PGF2α associates with LB in parasites, and whether LB of the parasite and/or 
the host macrophage contribute to parasite virulence. We report herein that LBs increased in 
abundance during development of the protozoan L. i.chagasi to a virulent metacyclic state, as 
did the expression of PGF2α synthase (PGFS). The abundance of parasite LBs, and of PGFS 
and PGF2α were modulated by exogenous arachdonic acid, a substrate of PGFS. Infected 
macrophages rapidly up-regulated COX-2 expression, but they did not release prostaglandin, 
suggesting that these macrophage metabolites were used by parasites inside the parasitophorous 
vacuole. Moreover, the inhibition of the host prostaglandin F2α (FP) receptor hampered the 
Leishmania infection. The data demonstrate novel functions for LBs in the cellular metabolism 



 

of Leishmania with possible implications for the interaction with the microenvironment of the 
host. 
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Abstract:  

 Immunophenotyping of the blood cells determined the variable amount of intracellular 
cytokines and peripheral blood mononuclear cells (PBMNC) and lymphocytes, T and B cells, 
NK cells and HLA-Dr cells through examination of the peripheral blood of the total 20 Zoonotic 
Cutaneous Leishmaniasis  (ZCL) Patients including 10 with one , other ten with more than one 
lesion  and 10 control with uninfected persons prior to the application of the drug, pentastom in 
these groups. The population of T- cells was recorded significantly higher and helper cells were 
estimated lower in patients before their chemotherapy with pentostam as compared to control.  
However, level of cytotoxic/suppressor T- cells remained unchanged in both patients and 
control.  

After 3 months of pentostam treatment, there was no variation in the level of these cells in ZCL 
patients with one or more lesion. 
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Abstract:  

Human visceral leishmaniasis is endemic in the Mediterranean basin. Since most infections are 
sub-clinical or asymptomatic, host genetics can provide concrete evidence in determining 
disease outcome. NRAMP1 is a candidate gene that may be related to host susceptibility versus 
resistance to intracellular pathogens. This study was aimed at determining the possible 
association of NRAMP1 with visceral leishmaniasis among Moroccan children. A total of 124 
children who developed visceral leishmaniasis due to Leishmania infantum were enrolled in this 
study. The control group was composed by 92 unrelated children with positive Leishmanin Skin 
Test. Five polymorphisms of NRAMP1 were studied by PCR-RFLP: (GT)n microsatellite in the 
5’ exon 1; silent substitutions 469+14G/C in intron 4 and 823C/T in exon 8; deletion in 3’ 
untranslated region and amino acid substitution D543N in exon 15. 

Three polymorphisms were each significantly associated in the genotype and allelic frequencies 
with visceral leishmaniasis: 823 C/T in exon 8; D543N, in exon 15 and 1729+55del4. The 
heterozygote genotype of the allele 288 at the functional 5’(GT)n promoter region was over-



 

represented in asymptomatic subjects group when compared to the visceral leishmaniasis group 
(OR = 0.383, 95% CI 0.184-0.797, p = 0.009); whereas no significant difference in the genotype 
and allelic frequencies of the 469+14G/C between visceral leishmaniasis and asymptomatic 
subjects groups. 
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Abstract:  

Progressive visceral leishmaniasis (VL) is fatal if not treated; yet, most infections with the 
causative agents are asymptomatic. We hypothesized that genetic factors contribute to this 
variable response to infection. The mannose-binding lectin 2 gene (MBL2) is a candidate that 
merits examination in the context of VL because it enhances infection with intracellular 
pathogens. Four functional MBL2 polymorphisms at codons 52, 54, 57 and in the promoter at 
the -221 position (X/Y) are known to be associated with the outcome of several diseases. The 
aim of the present study was to investigate whether these functional variants were associated 
with VL in Moroccan children. We genotyped polymorphisms by sequencing and PCR-RFLP in 
112 individuals with VL, 97 asymptomatic subjects and 42 healthy individuals who had no 
evidence of present or past infection. Regression analysis showed no significant association 
between polymorphisms in exon 1 genotypes and outcome of infection with L. infantum. 
However, the genotype XY in -221 conferred a protective role against VL in our study 
population with a significant difference (OR= 0.291; CI [0.158 - 0.538]; p = 0.0006). Subjects 
with YY genotypes in -221 had a higher risk to developing VL. 

We concluded that MBL2 polymorphism at the -221 promoter region plays a protective role in 
L. infantum infection. 
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Abstract:  

Leishmania infection begins with its migration towards the host cell, skin dendritic cells and 
macrophages. Chemotactic responses are fundamental in this initial process. This progression 
may involve the action of neuropeptides released by the noxious stimuli denoted by the insect 
bite. Therefore, some neuropeptides associated with sensory mechanisms e.g. CGRP and NPY, 
might thus modulate migration of promastigotes towards dendritic cells and macrophages. 



 

Herein we evaluated the chemotactic response of CGRP and NPY, as well as the functional 
roles of CGRP1 and Y1 receptors in the activity induced by their ligands. The activity was 
determined by a modification of the two chamber capillary technique [1,2]. Our results 
demonstrate that both neuropeptides produce a chemo-repellent response in promastigotes of L. 
(Viannia) braziliensis and decrease significantly the migration of cells when compared to the 
control conditions at a 10-9 M concentration. In addition, the data registered indicate that the two 
respective antagonists, CGRP8-37 and GR2323118, block the chemotactic response induced by 
CGRP and NPY. These data suggest that both neuropeptides exert a chemotactic (chemo-
repellent) effect on Leishmania that might be mediated by the corresponding type 1 receptors. 
Furthermore, the rapid (t<30 min) effects detected suggest that chemotaxis might be mediated 
by the activation of specific transmembrane receptors located at the surface of the parasite. 

[1] Köhidai et al. Protozool. Acta 34 (1995): 181. 

[2]Diaz et al. J. School of Pharmacy 74 (2011): 31. 

Keywords: CGRP, Calcitonin gene related peptide; CGRP1, CGRP receptor 1; chemotaxis; L. 
braziliensis. NPY, Neuropeptide Y; Y1, NPY receptor 1. 
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Abstract:  

The present study aims to evaluate a non-described hypothetical Leishmania amastigote-specific 
protein (LiHyp1), which was identified by an immunoproteomic approach performed in 
Leishmania infantum, in an attempt to select a new candidate antigen for a specific 
serodiagnosis, as well as to compose an effective vaccine against visceral leishmaniasis (VL). 
The LiHyp1 DNA sequence was cloned; the recombinant protein (rLiHyp1) was purified and 
evaluated for its antigenicity and immunogenicity. The rLiHyp1 was recognizable by antibodies 
from sera of asymptomatic and symptomatic canine visceral leishmaniasis (CVL), but presented 
no cross-reactivity to sera of dogs vaccinated with Leishtec®, a Brazilian commercial vaccine; 
with Chagas´ disease or healthy animals. In addition, the immunogenicity and protective 
efficacy of rLiHyp1 plus saponin was evaluated in BALB/c mice challenged subcutaneously 
with 1x107 virulent L. infantum promastigotes. rLiHyp1 vaccinated mice showed a high and 
specific production of IFN-gama, IL-12, and GM-CSF after in vitro stimulation with the 
recombinant protein. Immunized and infected mice, as compared to the control (saline and 
saponin) groups, showed a significant reduction in the number of parasites found in the liver, 
spleen, bone marrow, and in the draining lymph nodes in the paws. Protection was associated 
with an IL-12-dependent production of IFN-gama, produced mainly by CD4 T cells, which 
activate macrophages to eliminate the parasites. In these mice, a decrease in the parasite-
mediated IL-4 and IL-10 responses could also be observed. Therefore, the present study showed 
that this non-described hypothetical Leishmania amastigote-specific protein can be used for a 
more sensible and specific serodiagnosis of asymptomatic and symptomatic CVL and, when 



 

combined with a Th1-type adjuvant, has proven to be useful in the protection against VL in a 
murine model. 
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Abstract:  

When promastigotes are transferred to humans, they are initially recognized by different cells of 
the immune system. Subsequent elimination of the invaders cannot be completed due to 
evolutionary acquired mimicry. In other words: Phagocytized Leishmania parasites undergo 
morphological and metabolic adaptations ensuring their survival. For example, they lose their 
flagella and they actively add host-derived monosaccharides to their own glycocalyx strongly 
decreasing immune response. These natural host adaptation abilities can be utilized for 
biotechnological applications. Leishmania should not only be able to provide endogenous 
proteins with host-derived posttranslational protein modifications, but also human recombinant 
proteins since they possess a comparable expression machinery to humans. 

The lizard parasite Leishmania tarentolae is not pathogenic to humans, but is well-suited for the 
expression of human proteins. This has been shown in the past by several independent studies. 
Summarized, their advantages are the ability to express complex eukaryotic proteins with highly 
diverse posttranslational protein modifications in combination with easy, bacteria-like handling 
and satisfying protein yields. 

Here, we present data on the optimization of L. tarentolae expression vectors for human 
recombinant protein secretion and on cytoplasmic protein expression. Modification of the 
secretory signal peptide (SP) of secreted acid phosphatase 1 (SAP1, from L. mexicana) led to an 
increase of the protein yield (here: antibody fragments) close to one order of magnitude. 
Additionally, we could for the first time demonstrate N- and O-glycosylation of a human 
recombinant protein (sAPPalpha) expressed in L. tarentolae. In particular the similarities of the 
glycosylation pattern between Leishmania and humans make the parasite more advantageous 
compared to e.g. yeast and insect cells and underline Leishmania as promising biotechnological 
expression host. Furthermore, we established a new L. tarentolae strain, which allows 
cytoplasmic expression of specifically in vivo biotinylated recombinant proteins. Functionality 
of the strain was confirmed by growth analysis, 2DE gel analysis, mass spectrometry and 
different microscopic techniques as well as tested with a number of recombinant proteins. 
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Abstract:  

Zoonotic Visceral Leishmaniasis (ZVL) is a parasitic disease caused by Leishmania infantum. 
Domestic dogs are considered the main reservoirs of the parasite. An effective vaccine against 
canine visceral leishmaniasis may contribute to the control of ZVL in dogs and humans. In a 
previous study, a fragment of L. infantum kinesin (Lci2B), composed mainly of repetitive 
domains, evaluated as a vaccine candidate induced Th2 immune response in BALB/c mice. In 
the present work, the immune response to non-repetitive domains of L. infantum kinesin was 
evaluated in BALB/c mice. Using information from L. infantum kinesin gene, a new DNA 
construct was prepared encoding only non-repetitive domains (Lci2-NT-CT) associated or not 
with lysosome associated membrane protein (LAMP), that would favor presentation via class II 
MHC. BALB/c mice were immunized with: a) two doses of a plasmid (p43.2) encoding Lci2-
NT-CT or Lci2-NT-CT-LAMP and then with one dose of each chimeric recombinant protein 
(rLci2-NT-CT) associated with ODN 1826 or b) p43.2-Lci2-NT-CT-LAMP. Animals 
immunized with p43.2-LAMP-Lci2-NT-CT (priming) rLci2-NT-CT-NH6/ ODN (boosting) 
produced antigen specific antibodies mainly of IgG2a subclasses, showed spleen cell 
proliferative response after specific stimulation in vitro, but curiously failed to produce either 
IFN-γ and IL-5. In addition, mice immunized with p43.2-LAMP-Lci2-NT-CT failed to produce 
antigen specific antibodies of subclasses IgG2a and IgG1 lymphoproliferation and both IFN-γ 
and IL-5. The results showed that immunization with DNA priming protein boosting induced an 
unusual cellular immune response. 
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Abstract:  

Cutaneous leishmaniasis (CL) caused by L.braziliensis display a wide spectrum of clinical 
manifestations and is characterized by a strong Th1 response that leads to the development of 
skin lesions. In endemic area of L.braziliensis infection, individuals that present positive 
delayed type hypersensitivity to leishmania soluble antigen (SLA) and without present or past 
history of leishmaniasis are considered as having sub-clinical infection (SC). These individuals 
produce less IFN-y and TNF-α as compared to CL and the mechanism by which SC individuals 
achieve control over infection are yet not understood. The aim of this study is characterized the 
role of CD8+T cells in SC infection (n=20) and in patients with CL (n=20). Monocytes isolated 
from peripheral blood mononuclear cells (PBMC) from CL and SC individuals were infected 
with L.braziliensis and co-cultured with CD8+T cells. The evaluation of frequency of monocytes 
infection, cytotoxic markers, and apoptosis of target cells was performed by flow citometry 
(FACS). The number of CD4+ and CD8+T cells as well the intracellular production of IFN-y 
after stimulation with SLA was evaluated by FACS. The evaluation of granzyme B (GrB) in 
supernatants of co-cultures was performed by ELISA. Monocytes from SC individuals were less 
susceptible to parasite penetration (34±9%) than monocytes from CL (47±10%), p<0.05. CD8+T 
cells from CL induced more apoptosis over infected monocytes (27±2%) as compared with 
CD8+T cells from SC (17±13%) p<0.05. The cytotoxic index was also higher in CL (8±5) than 
to the observed in SC group (5±4) p<0.05.In addition, the production of GrB by CD8+T cells 
was higher in CL (51±5pg/mL) than in SC individuals (26±3pg/mL). Although there is no 
difference in the number of CD4+ and CD8 +T cells in both groups, after stimulation with SLA 



 

we observed that CD8+T cells are the main source of IFN-y in SC individuals while in CL 
CD4+T cells were the main source of this cytokine. In this study we show differences in the 
behavior of both monocytes as well as CD8+T cells among individuals with SC infection and 
patients with CL. While in SC L. braziliensis infection monocytes and CD8+T cells may have a 
predominant protective role, in patients with CL CD8+T cells are predominantly involved in the 
pathology. 

Financial support: National Institute of Health (NIH) – AI30639-20 
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Abstract:  

The immune response is essential to determine resistance or susceptibility to leishmaniasis. 
Naïve volunteers exposed to Leishmania can be either high IFN-γ producers, characterizing a 
high-responder (HR) or low IFN-γ producers, characterizing a low-responder (LR). There is still 
no information about the mechanisms underlying these different patterns of IFN-γ production 
following a first contact with the parasite. Thus, we aimed at identifying the gene expression 
profile associated with these patterns of IFN-γ production (HR and LR). For this purpose, we 
stimulated PBMCs from healthy volunteers with Leishmania braziliensis and IFN-y production 
was assessed by Cytometric Bead Array. We then identified individuals with IFN-y production 
above 500 pg/ml (characterized as HRs; n=4) and individuals with IFN-y production below 200 
pg/ml (characterized as LRs; n=5). Next, we analyzed the expression of 314 genes in HRs and 
LRs using real time PCR arrays for IFN-y and receptors, chemokines, TLRs and Th1/Th2/Th3. 
HRs presented 31 molecules significantly modulated: 26 upregulated and 5 downregulated. On 
the other hand, LRs presented 27 significantly modulated molecules: 17 upregulated and 10 
downregulated. We found a significant upregulation in IFN-y, CXCL10, and IFI27 and a 
significant downregulation in LY86 and TLR5, in both HRs and LRs. Conversely, IFI44L, 
CCL7 and IL-8 were significantly upregulated in HRs only while CD14 and IL-10 were 
downregulated in LRs only. Employing Ingenuity software, we associated molecules detected in 
HRs with networks involving antimicrobial response, protein synthesis and gene expression. In 
LRs, there was an association of identified genes with humoral immune response, protein 
synthesis and antimicrobial response networks. Next, we aim to validate the expression of 
selected candidate genes in samples from patients with localized cutaneous leishmaniasis and in 
individuals from endemic areas, without history of disease, but with a positive Montenegro skin 
test. In this manner, we may be able to identify a pattern of gene expression associated with 
IFN-y production and, possibly, resistance to infection by L. braziliensis. 
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Abstract:  

The main clinical forms of tegumentary leishmaniasis are cutaneous leishmaniasis (CL) and 
mucosal leishmaniasis (ML). Leishmania braziliensis infection is characterized by an 
exaggerated production of IFN-gamma and TNF-alpha, cytokines involved in parasite 
destruction, but also in pathology. Maintenance of antigen-specific immune response after first 
infection resolution is important to resistance to re-infection. In the present work, we investigate 
the immune response in CL and ML cured individuals. Participated of the study 20 CL and 20 
ML patients, who were evaluated previously and 2 to 15 years after therapy. IFN-gamma and 
TNF-alpha were determined by ELISA in supernatants of mononuclear cells stimulated with 
soluble L. braziliensis antigen (SLA). The frequency of memory CD4+ T cells was determined 
by FACS. Here we show that the majority of CL and ML patients did not produce in vitro IFN-
gamma in response to SLA after cure and in a few there was a significant decreasing in the 
production. In the cured individuals that responded to SLA, central memory (CD62Lhigh) CD4+ 
T cells were the ones producing IFN-gamma. Because a large percent of CL and ML cured 
patients lost SLA-induced IFN-gamma production in peripheral blood, we performed 
Leishmania skin test (LST). A positive LST was found in 87,5% and 100% of CL and ML cured 
individuals, respectively. This study shows that in spite of losing in vitro antigen-specific 
response to Leishmania, CL and ML cured subjects retain the ability to respond to SLA in vivo. 
These findings suggest that LST is an important test to assess lasting immunity to vaccine in 
human studies. Furthermore, in cured individuals which maintains Leishmania-specific INF-
gamma production, central memory CD4+ T cells was the main source of these cytokine. 

Financial support: NIH grant # AI 30639, NIH/Forgaty International center grant D43 TW00 
7127. 
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Abstract:  

Sand flies saliva contains a number of molecules that modulate the host's hemostatic and 
immune responses. It is known that pre-exposure to Lutzomyia intermedia saliva, the main 
vector of L. braziliensis in Brazil, resulted in a large cellular recruitment, modulation of the 
inflammatory response induced by parasite and enhancement of Leishmania infection, in mice. 
Moreover, in humans, evidence of humoral immunological response to salivary gland sonicate 
(SGS) was higher in Cutaneous Leishmaniasis patients than in individuals with asymptomatic L. 
braziliensis infection, suggesting that exposure to sand flies saliva influences the outcome of L. 
braziliensis infection. In the current study, we evaluated the immune response to L. intermedia 
saliva in residents of Corte de Pedra, Bahia, an endemic area for L. braziliensis. Subjects 



 

(n=264) were assessed for serology and cellular immune response to SGS. Anti-SGS antibodies 
were found in 150 (56.8%) individuals. A significantly higher antibody response was associated 
with the male gender and with home arrival after 16h. To evaluate the cellular immune response, 
peripheral blood mononuclear cells (PBMC) from individuals with positive anti-SGS serology 
and from control subjects were stimulated with SGS and cytokine production was evaluated by 
ELISA. PBMC from individuals with evidence of humoral response to SGS produced 
significantly higher levels of IL-10 compared to controls whereas IFN-γ and TNF levels were 
similar in both groups. Moreover, anti-SGS serology was also significantly higher in individuals 
without evidence of cellular immune response to Leishmania when compared to subjects with 
positive Leishmania skin test (LST+), confirming earlier data obtained in a different endemic 
area. Lastly, individuals with positive serology to SGS recognized salivary proteins of ~28-
52kDa whereas sera from LST+ individuals presented a different pattern of protein recognition. 
Herein we found evidence of humoral and cellular immune response to L. intermedia saliva in 
residents from a L. braziliensis endemic area. Moreover, a higher antibody response to salivary 
proteins coupled to a higher IL-10 production suggests that exposure to L. intermedia sand flies 
may modulate the immune response to L. braziliensis. 

Financial Support: CNPq, NIH/NIAID grant # AI-30639. 
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Abstract:  

Peroxisome proliferator-activated receptors (PPAR) are transcription regulators that are 
expressed in certain cells, such as keratinocytes, adipocytes and cells of the immune system. 
There are three isotypes: PPARalpha, PPARbeta/delta and PPARgamma, with various specific features 
such as lipogenesis, keratinocyte differentiation and inflammation control. Chronic 
inflammation is a feature of American cutaneous leishmaniasis, where the immune response of 
the patient is critical for disease development, with a Th1 immune response in localized (LCL), 
Th2 in diffused (DCL) and intermediate (ICL) cutaneous leishmaniasis. In this study, PPARalpha 
and PPARgamma expression was determined in lesions of patients with the active clinical forms of 
cutaneous leishmaniasis. Patients comprise LCL (n=10), ICL (n=4) and DCL (n=5). After the 
informed consent was signed, a biopsy was taken for the identification of PPARalpha and 
PPARgamma by immunocytochemistry on frozen sections. The results showed PPAR in the 
inflammatory infiltrate, particularly in macrophages, with a higher density of PPARalpha positive 
cells in DCL lesions (239±27 cells/mm2) compared with ICL (168±24 cells/mm2) and LCL 
(51±14 cells/mm2) (p ≤ 0.05). Similarly, we observed a higher density of PPARgamma positive 
cells in DCL patients (83±51 cells/mm2) with respect to ICL (26±24 cells/mm2) and LCL (11±7 
cells/mm2). In addition, PPARalpha was identified in the epidermis and blood vessels of lesions 
from several patients. The high density of PPARalpha and PPARgamma positive cells in DCL 
lesions indicates that these molecules may be down-regulating inflammation, favoring the 
development of an immune response incapable of controlling parasite growth. The Th2 response 
in these patients may induces the expression of PPARalpha, which polarizes monocytes to anti-
inflammatory macrophages and down-regulates the production of nitric oxide, compromising 
the ability of macrophages to eliminate Leishmania parasites. Moreover, PPARalpha 



 

immunoreactivity in the epidermis confirms its participation in maintaining the epidermal 
barrier homeostasis. This work was financed by CDCH-UCV PG-09-7429-2008/I. 
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Abstract:  

Visceral leishmaniasis is currently endemic or occurs sporadically in 43 counties of six 
provinces or autonomous regions in the west and northwest frontier regions in China. Though 
plentiful works have been devoted to the diversity of clinical, epidemiological, and biological 
characteristics among the Leishmania strains in China, the genetic relationship of them is still 
ambiguous. Thus, the starting point of our work is to obtain a better understanding of the status 
of L. infantum strains from different epidemic areas in China by multilocus microsatellite typing 
(MLMT).Twenty nine strains of L. infantum isolated from different foci in China during1950–
2001 were investigated by using 14 highly polymorphic microsatellite markers. The 
microsatellite profiles of 132 previously analysed L. donovani complex strains were included for 
comparison. Twenty two different MLMT profile variants were exposed among the 29 L. 
infantum strains, which differed from one another in 13 loci. Eighteen of the 29 strains had their 
own specific microsatellite profiles, and the remaining 11 presented 4 different profiles. 
Bayesian model-based and distance-based approaches inferred two main populations in China. 
Sixteen strains belonged to population 1, which also comprised previously characterized strains 
of L. infantum non-MON1 and L. donovani. The Chinese parasites within this population were 
assigned to a distinct cluster clearly separated from the populations of L. donovani from India, 
Sri Lanka and East Africa, and L. infantum non-MON1 from Europe. The remaining 13Chinese 
strains grouped together with strains of L. infantum MON1 in a second population, but also 
formed a cluster which was genetically different from the populations of L. infantum MON1 
from Europe, the Middle East, Central Asia and North Africa. The existence of distinct groups 
of L. infantum MON1 and non-MON1 indicate that the parasites circulating in the China have 
been restricted there for a long time rather than having been recently introduced from elsewhere 
by human or animal reservoir migration. 
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Abstract:  

Introduction: An epidemic of cutaneous leishmaniasis caused by a genetically distinct variant of 
L.donovani is reported in Sri Lanka since year 2001. Over 2000 such cases have been detected 



 

up to date from all 9 provinces of the island. CL remains the main clinical entity up to date with 
no evidence of visceralization so far. One VL case and mucosal tissue involvement has been 
reported in the past. 

Case reports: 28 clinically suspected patients (25 VL and 3 MCL) were referred from hospitals 
in Sri Lanka for leishmaniasis confirmation since year 2004. Bone marrow (BM), lesion 
material and blood from each person were investigated by light microscopy/PCR/ rK39 assay. 
Diagnosis was confirmed in 4/25 VL and 2/3 MCL patients presented from Northern Sri Lanka. 

Three (¾) VL patients had a history of overseas travel while fourth was a locally acquired 
infection. 

Patient 1: A 40 year old female presented from Northern Sri Lanka. She was afebrile, not pale, 
not emaciated; abdomen was not distended but had splenomegaly. BM for Leishmania sp. and 
rK 39 assay for L.donovani antibodies were positive. 

Patient 2: A 52 year old male farmer presented with lip ulcers of 8 years duration. Initial small 
discoloration of the lip has progressed to ulcers affecting both lips with destruction of the nasal 
septum. Light microscopy and PCR of LM and rK39 assay were positive. Parasites were not 
detected in blood. Species identification revealed that the causative organism belonged to L. 
donovani complex. This finding was further confirmed by molecular methods at Laboratoire de 
Parasitologie, France. 

Patient 3: Fifty year old male presented with a tongue ulcer of 2 years duration. ENT 
examination was otherwise normal. His lesion biopsy was positive for amastigotes and serum 
was positive for formol gel test. rK 39 was not available. 

All 3 patients had amastigotes in BM and were treated successfully with sodium stibogluconate. 
Presence of mucosal and visceral leishmaniasis in Sri Lanka together with CL caused by 
L.donovani indicate possible establishment of all 3 forms of disease in near future. Raising 
awareness among treating clinicians, active case detection and studies on locally acceptable 
treatment protocols will be of importance.Grants from the National Science Foundation of Sri 
Lanka (RG/2011/HS/13), WHO/SEARO (55760) and NIAID, NIH, USA (1 R01 AI099602-01) 
are acknowledged. 
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Abstract:  

Cutaneous leishmaniasis (CL) in Sri Lanka is caused by L.donovani for which early case 
detection and management is the mainstay of disease control. Treatment based on clinical 
grounds alone is also carried out due to limitations in laboratory facilities. Therefore, knowledge 
on clinical markers and best timing of investigations are important to increase the coverage and 
minimize cost and clinico-social implications of long lasting infection. Study was aimed at 
describing lesion characteristics and identification of the best timing for laboratory testing. 
Clinical data from 400 patients (550 lesions) with CL were analyzed. Diagnosis was confirmed 



 

by microscopy/culture. Most lesions (99.0%) have started as painless acne-form papules of 
<1cm diameter (typical onset). Parasite-positive lesions (PPL) were <2cm diameter (P<0.05), 
had ill-defined but regular margins and less commonly associated with inflammation and 
pigmentation changes. Parasite detection was highest in lesions in 5-8 months duration 
(P<0.05). Non-ulcerative lesions (NUL) were smaller (<2cm) than ulcers and less commonly 
seen with longer durations (P=0.047). Presence of pigmentation of the surrounding skin 
(P=0.018), local lymphadenopathy (P=0.000), sporotrichoid spread (P=0.049) and satellite 
lesions (P=0.198) increased during the 1st 12 months with or without positive microscopy and 
commonly in NULs. More inflammatory changes were seen towards end of the 1st year 
(P=0.003). Surface squamation was not time associated. Few (n=8, 0.02%) patients had atypical 
manifestations (generalized acne-form rash, generalized hypo- pigmented rashes, irregular 
nodular plaques and L. residivance like lesions). Half the lesions (4/8) were >12 months 
duration. These patients were mostly males (7/8) in 19-61 years age range. Accuracy in clinical 
screening will enhance the case detection rates particularly in centres with no access to 
laboratories. Chance of parasite detection is more, if it is carried out during early infection. 
Technical assistance was provided by Mr S Weerasinghe and Mr C Bandara.Grants from the 
National Science Foundation of Sri Lanka (RG/2011/HS/13), WHO/SEARO (55760) and 
NIAID, NIH, USA (1 R01 AI099602-01) are acknowledged. 
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Abstract:  

During the bite by an infected sand fly, Leishmania parasites are egested into the feeding lesion 
along with the saliva. Sand fly saliva can boost Leishmania establishment in naive hosts; 
conversely, pre-exposure of hosts to sand fly saliva conferred a protective effect against 
Leishmania infection, which led to the concept of sand fly saliva-based vaccines. Phlebotomus 
(Larroussius) orientalis is the most important vector of visceral leishmanisis in East Africa. In 
this work, we studied the composition of saliva of two Phlebotomus orientalis colonies 
originating from different sites in Ethiopia: a non-endemic site, Melka Werer, and an endemic 
focus, Addis Zemen. We characterized the transcriptomes, proteomes, and the main salivary 
antigens in both colonies. We also compared the enzymatic activities of two important salivary 
enzymes, apyrase and hyaluronidase, and also tested the antibody cross-reactivity of salivary 
antigens using sera of repeatedly bitten mice. 

In both P. orientalis colonies we found transcripts belonging to 13 main protein families: 
apyrase, yellow-related protein, antigen 5-related protein, odorant-binding proteins, 
hyaluronidase, endonuclease, phospholipase, pyrophosphatase, amylase, PpSP32-like protein, 
ParSP25-like protein, SP16-like protein, and lufaxin (SP34-like protein). Similar enzyme 
activity levels were found in both colonies and a high degree of cross-reactivity of serum 
antibodies between mice bitten by the compared colony was observed. Overall, the composition 
of salivary proteins was almost identical, regardless of whether the colonies originate from the 



 

focus of visceral leishmaniasis or not. Therefore, the non-endemicity of visceral leishmaniasis in 
the Melka Werer area cannot be attributed to differences in salivary gland composition of local 
P. orientalis population. Our study broadened the knowledge about the saliva of sand fly species 
belonging to the subgenus Larrousius; based on the phylogenetic analysis we showed that P. 
orientalis is closely related to P. tobbi and P. perniciosus, while P. ariasi is phylogeneticaly more 
distinct. Further analysis of P. orientalis saliva compounds will help to identify salivary proteins 
suitable as candidates for sand fly saliva-based vaccines or as antigens for screening host 
exposure to P. orientalis bites. 
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Abstract:  

To understand the defective cellular immunity in visceral leishmaniasis we studied t1/2 and KD 
of the peptide-MHC complex in normal macrophages as well as in Leishmania donovani (LD) 
parasitized ones. The stability of peptide-MHC complex was measured by the rate of 
dissociation from the cell surface, and also by quantifying the complex as a function of time and 
subsequently by its T cell stimulating ability. From these independent analyses it is evident that 
the t1/2 of the complex decreases significantly under parasitized condition, but this can be 
corrected by liposomal cholesterol delivery. This was further validated by SPR analysis using 
macrophage membrane immobilized on the L1 sensor chip, with the relevant peptide as analyte. 
From SPR studies, KD in normal, infected and liposomal cholesterol treated infected conditions 
were 150 nM, 6200 nM and 220 nM respectively. The effect was cholesterol specific because 4-
cholestene-3-one lacking the OH group of cholesterol is unable to restore the stability of the 
complex. The stability of the complex was found to be directly proportional to the T cell 
stimulating ability. It may be recalled that there is a significant decrease in membrane 
cholesterol in LD infected macrophages. The role of cholesterol in the conformational stability 
of the MHC molecule has therefore been studied by using conformational specific mAb 11-5.2, 
which specifically recognizes raft resident Ak. Binding of such Ak is decreased significantly 
under parasitized condition and restored upon liposomal cholesterol treatment. Interestingly, 
binding of mAb that is directed towards monomorphic determinant of Ak remained unaltered. It 
was also observed that cholesterol interacts with transmembrane helices of MHC class II protein 
as evident from the increased α helical content, and this may have significant bearing on the 
peptide-MHC stability. Thus restoration of membrane cholesterol corrects the otherwise 
defective T cell stimulating ability of LD infected macrophages. The study suggests that 
liposomal cholesterol may be used as an adjunct together with a drug for the treatment of 
visceral leishmaniasis. 
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Abstract:  

Leishmaniasis is a zoonosis caused by parasites of Leishmania genus. The disease in humans 
can have different clinical forms depending on the parasite species and on the host immune 
response. Studies of parasite molecules involved in virulence and immune evasion have 
highlighted the complex relation between Leishmania and its host. The role of host immune 
system on the expression of these molecules is still poorly known. The main goal of this work is 
to analyze the effect of host immunological profile on the expression of some proteins related to 
survival/virulence of Leishmania: Metacaspase, PDI, STI, LRR17, LACK and Cisteine 
proteinase (CP). We will compare the abundance of these molecules in extracts of Leishmania 
(L.) amazonensis LV79 amastigotes isolated from BALB/c and from the athimic BALB/c nude 
lineage 13 weeks after infection by Western blot. At this phase of the infection quantification by 
limiting dilution showed higher numbers of parasites in the lesions of BALB/c nude compared 
to BALB/c mice. As expected, nude animals had in spleen and draining lymph node lower 
proportions of T CD4 and CD8 lymphocytes but higher percentages of NK cells compared to 
BALB/c. Real Time RT-PCR experiments indicated higher expression of iNOS, IFN-γ, IL-1β e 
IL-4 in BALB/c than in BALB/c nude lesions. For this reason, we will also compare the 
expression of the virulence/survival proteins already mentioned in amastigotes isolated from 
macrophages infected in vitro in the presence or not of IL-4 or IFN-γ. We intend to verify 
whether these cytokines are responsible to the eventual differences in the expression of the 
proteins between parasites from the two mice lineages. C57BL/6 mice infected with the same 
strain of Leishmania (L.) amazonensis had lesions that regressed 6 weeks after infection. 
Limiting dilution experiments indicated reduced numbers of parasites, which rendered C57BL/6 
amastigotes protein expression comparisons impossible.  
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Abstract:  

The peripheral infection caused by the parasitic protozoan Leishmania chagasi (= infantum) 
promotes alterations in the nervous milieu, mainly represented by leptomeningitis and 
choroiditis, with high amount of T lymphocytes and up-regulation of the pro-inflammatory 
cytokines IL-1β, IFN-γ and TNF-α. Toll-like receptors are components of the innate immunity 
which recognize pathogen-associated molecular patterns, such as glycoinositol phospholipids in 
some protozoans. Therefore, we aimed to detect and quantify the gene expression of TLR-2 and 
TLR-9 in the brain (pool of cerebral cortex, hippocampus, thalamus and subependymal white 
matter) and in the choroid plexus of dogs naturally infected with visceral leishmaniasis (VL). 
For this purpose, fifteen dogs with VL and four uninfected dogs were included in this study. 
Brain fragments and the choroid plexi were collected in RNAlater, the RNA was extracted, 
reverse transcript to cDNA and submitted to qPCR to quantify the gene expression of TLR-2 
and TLR-9, using specific primers and Taqman probes. G3PDH was used as a reference gene. 
The gene expression of the TLR-2 was up-regulated in the choroid plexi of the infected dogs 
(3.09-fold more; p=0.047) and there was a trend to be up-regulated in the brain of the infected 
dogs (2.69-fold more; p=0.080). On the other hand, the gene expression of TLR-9 presented no 



 

differences between infected and control dogs, in the brain (p=0.895) and neither in the choroid 
plexi (p=0.215). TLR-9 seems not to be involved in the brain pathogenesis of VL, on the 
contrary, TLR-2 are found up-regulated in the brain and choroid plexi of infected dogs. In the 
brain, this receptor is located mainly in astrocytes and may be present in blood-derived immune 
cells. Leishmania possesses a surface molecule named lipophosphoglycan (LPG) which has 
been recently described to activate NK cells through TLR-2. Since blood and blood molecules 
have free access to the choroid plexus' stroma, LPG or other components of the parasite may 
stimulate the resident cells and increase TLR-2 gene expression. Within the brain, the stimuli to 
enhance the expression of this receptor may also be providing from the blood, although after a 
disruption in the blood-brain barrier integrity. Altogether, these results provide additional 
support to the hypothesis that the nervous milieu responds to the peripheral infection by 
Leishmania and also that TLR-2 takes part in the neuropathogenesis of VL. 
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Abstract:  

Human infection by protozoans of Leishmania genus may either be asymptomatic or give rise to 
different forms of tegumentary and visceral diseases named leishmaniasis. The form and 
severity of the disease depends on the Leishmania species and on the immunologic status of the 
host. 

Leishmaniasis affect people in 88 different countries in Europe, Africa, Asia and America, and 2 
million new cases are reported every year. In Brazil, L. (V.) braziliensis and L. (L.) amazonensis 
are considered the main species causing human tegumentary leishmaniasis. L. (L.) amazonensis 
infection may lead to different clinical forms according to host response, varying from the 
localized cutaneous leishmaniasis (LCL) to the diffuse cutaneous leishmaniasis (DCL), 
frequently associated to anergy to parasite’s antigens. 

Murine models have been used to analyze several aspects of Leishmania infection, such as the 
virulence of different Leishmania species and the response of different mice strains to infection. 
An interesting issue rarely studied is how host immune response modulates Leishmania 
phenotype. One example is phosphatidylserine (PS) exposure in Leishmania amastigotes. The 
display of PS in the external membrane is an apoptotic feature that leads to intracellular survival 
of the parasite due to inhibition of macrophage inflammatory response. It has been shown that 
Leishmania (L.) amazonensis amastigotes derived from susceptible BALB/c mice display more 
PS than parasites derived from less susceptible C57BL6 mice. Accordingly, human DCL 
isolates had higher PS exposure than their counterparts from LCL patients. 

In this work we compared the proteome of amastigotes derived from BALB/c and the athimic 
BALB/c nude mice willing to identify the modulation of host Tcells on parasite protein 
expression. We employed the fluorescent DIGE system to obtain data from three independent 
infections of the two mice lineages with L. (L.) amazonensis. 44 spots were differentially 
represented considering the three experiments, corresponding to 15 different known proteins. 
Among them, oligopeptidase B, recently pointed as a virulence factor in Leishmania, was more 
expressed in amastigotes from nude mice. On the other hand, LACK protein, known to be 
related to host Th2 response activation, was increased in BALB/c amastigotes. 



 

The proteins identified may represent important players in parasite-host interaction, being either 
induced or suppressed in the presence of T cells and their cytokines. 
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Abstract:  

Leishmania braziliensis is the more common causative agent of the cutaneous leishmaniasis in 
Brazil. BALB/c mice are the more susceptible to infection by L. braziliensis, although develop 
small and not ulcerated lesions. The development of lesions in BALB/c mice infected by L. 
braziliensis is accompanied by expression of a broad chemokines spectrum, including CXCL10, 
which is capable to attract and activate NK and Th1 cells with IFN-γ production. Herein we 
evaluated if the treatment with CXCL10 in the early stage of the infection by L. braziliensis 
could influence the course of the disease, leading to a faster and more effective time of healing. 
Groups of BALB/c mice were infected with L. braziliensis and treated with IP-10 (100 ng/5µL) 
or PBS (5µL) at 1, 3, 5, and 7 days postinfection. Lesion thickness were measured weekly, 
parasite burden in both the footpad and the draining lymph node, NO, IFN-γ, IL-12, TNF-α, IL-
4, IL-10 and TGF-β production , at 15 and 30 days postinfection, and footpad histopathology 
were also evaluated. Animal treated with CXCL10 showed a reduction in the progression of the 
disease. After 12 days of infection the lesions began to resolve, while control animals developed 
lesions until the 15th week postinfection, when it began to resolve. Treatment with CXCL10 
showed significant difference in parasite burden in the lymph node evaluated two times, 
compared with untreated control. Regarding the inoculation site, animals that received CXCL10, 
parasite number remained, even with lesion size reduction, suggesting that was not found 
correlation between lesion size and parasite burden. There was no difference in NO production 
between groups, 15 days postinfection, and this production remained same in CXCL10 treated 
group at 30° day, although it was lower than that observed in control group. The animals that 
received CXCL10 also produced more IFN-γ and IL-12 and less IL-4, IL-10, TGF-β 30 days 
post-infection , when compared with controls animals. The foodpad histopathological 
examination at the 15 days postinfection showed a very mild inflammation in both groups, 
differing only for the presence of neutrophils that were not observed in treated animals. In 
conclusion, this study indicate that CXCL10 presents a therapeutic potential in the control of the 
infection by L. braziliensis. 
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Abstract:  

Toll Like Receptors (TLRs) are part of the innate immune system and are responsible for 
recognizing of Pathogen-Associated Molecular Patterns (PAMPS). TLR9 was initially identified 
as the mammalian component of innate immunity responsible for the recognition of 
unmethylated CpG motifs derived from bacterial DNA. We previously demonstrated the role of 
TLR9 in infections by parasites. DNA preparations derived from various protozoans, such as 
Trypanosoma cruzi, Trypanosoma brucei and Plasmodium falciparum capable of inducing the 
production of pro-inflammatory cytokines and nitric oxide in macrophages, a TLR9-dependent 
manner. In this work, we performed in silico analysis, to identify the presence of CpG motifs 
containing sequences of class B in human and mouse genome of the parasite Leishmania major. 
We found that this parasite has a high content of CpG motifs Class B and humans, as mice in 
their genome. We also investigated the immunostimulatory properties of synthetic 
oligonucleotides (ODNs) containing CpG motifs, derived from the genome of L. major. 
Dendritic cells and peritoneal macrophages from C57BL/6 mice, TLR9-/- and TLR4-/- were 
incubated in the presence of CpG ODN at different concentrations of L.major. Some, but not all, 
of L.major CpG ODNs were able to stimulate the immune system via TLR9. From this, by 
analyzing the sequences of the synthesized ODNs, we observed that the difference between the 
Lm_M_1 and Lm_M_4 is only one nucleotide (cytosine to thymine for the first and the last in 
position eight), however the tests of activation, the difference in immunostimulatory activity 
was remarkable, with the first and second activity without displaying the highest activity of all 
tested synthetic ODNs. This leads us to assume that the number of thymine residues between 
CpG motifs would be important for an increased activation of cells of the innate immune 
system, which was confirmed with the synthesis of new ODNs from the sequence of Lm_M_4, 
increasing the number of thymine residues of CpG motives. It may be noted also that the 
immunostimulatory increase was proportional to the number of thymine residues, being much 
more pronounced when ODNs was used at a concentration of 1μg/mL. We believe that the CpG 
content in the genomes of different species of parasites may be an important factor affecting 
virulence, pathogenesis and favoring the adaptation of the parasite to the vertebrate host. 
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Abstract:  

Neutrophils are essential in the innate immune response against a variety of pathogens. They are 
able to modulate immune response by cytokine and chemokine production, release of granules 
and their direct interaction with other cells at the infection site. Dendritic cells are the major 
cells recruited in response to cytokines and chemokines produced by neutrophils. The 
interaction between cells of the innate immune system is essential for targeting the adaptive 
immune response, which is responsible for eliminating microorganisms and maintenance of 
immunological memory. Objective: This study evaluated the interaction of neutrophils with 
Leishmania braziliensis, through the analysis of surface molecule expression, release of granules 
enzymes and production of reactive oxygen species (ROS). We also evaluated the interaction 
between human infected neutrophils and dendritic cells, in order to observe the effect of this 
interaction in the induction of adaptive immune response against L. braziliensis infection. 
Methodology: Neutrophils were purified from peripheral blood of healthy donors and dendritic 
cells were generated in vitro. Neutrophils were infected or not with L. braziliensis and co-



 

cultured. Afterwards, supernatants and cells were harvested to evaluate the release of granules 
enzymes, such as myeloperoxidase (MPO) and metalloproteinase 9 (MMP-9). Neutrophils 
phenotype and function were analyzed by the expression of Mac-1 (CD18 and CD11b), CD16 
and ROS production. Lymphocytes were added to the co-culture and the expression of CD25, 
CD45, CD62L and IFN-g production were evaluated. Results: Neutrophil infection with L. 
braziliensis induced the production of MPO, MMP-9 and ROS. We also observed an increase in 
Mac-1 and a decrease in CD16 expression. Our preliminary results showed that the presence of 
neutrophils is important to mediate lymphocyte activation through dendritic cells interaction. 
Considering the phenotype of lymphocytes after co-culture, we observed an increased in the 
expression of CD25 and CD45. However, there was no difference in expression of CD62L when 
these cells were cultured in the presence of neutrophils infected or not. Recently, neutrophils are 
considered an important cell in Leishmania sp infection and our results have suggested that 
besides they act as effector cells in the destruction of the parasite, they are also important in the 
modulation of adaptive immune response against L. braziliensis infection. 
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Abstract:  

INTRODUCTION: Mucosal leishmaniasis (ML) affects nasal, oral and laryngeal mucosae and 
is usually characterized by difficulties in parasite identification and large tissue destruction. Oral 
lesions frequently involve the lip and palate, although lesions in the uvula, gingiva, tonsils and 
tongue are reported. The oral mucosa generally appears swollen, ulcerated with a granular 
bottom and ⁄ or presents ulcerovegetative lesions. Several studies have focus on nasal ML. 
However, little is known about the oral involvement. OBJECTIVE:  Characterize the in situ 
inflammatory infiltrate of oral ML and compare their profile with nasal ML  and healthy tissues 
by immunohistochemistry. MATERIAL AND METHODS: In order to compare changes 
underlying inflammation in oral and nasal ML, we performed immunohistochemistry on 
mucosal tissue of 20 ML patients (nasal [n=12]; oral [n=8]) and 20 healthy donors using 
antibodies for inflammatory markers (CD3, CD4, CD8, CD22, CD68, neutrophil elastase, 
CD1a, CLA, Ki67, Bcl-2, NOS2, CD62E, Fas, and FasL). RESULTS: A significantly larger 
number of cells, mainly T cells and macrophages, were observed in lesions than in healthy 
tissue. In addition, high NOS2 expression was associated with a reduced number of parasites, 
highlighting the importance of NOS2 for parasite elimination. Oral lesions had higher numbers 
of neutrophils, parasites, proliferating cells, and NOS2 than nasal lesions. MAIN 
CONCLUSIONS: Our results demonstrated similar inflammatory responses in nasal and oral 
ATL lesions and a close relationship with those induced in cutaneous lesions (14,15). However, 
oral lesions had higher numbers of neutrophils, parasites, proliferating cells and NOS2 
molecules than nasal lesions. These findings, together with the shorter duration of oral lesions 
and more intense clinical symptoms, suggest the presence of a more recent inflammatory 
process. The shorter duration of oral lesions may be explained by lesion-induced oral cavity 
changes that lead to eating difficulties and social problems. Concomitant poor tooth 
conservation and inflammatory processes in the gingiva tend to amplify tissue destruction and 
clinical symptoms. On the other hand, the same associations may impair and confuse the correct 
diagnosis of patients, thus delaying the onset of specific treatment (4). Furthermore, the 
diagnosis is difficult even for experienced pathologists because the identification of Leishmania 
spp. is not always possible. Support: Faperj,CNPq,Fiocruz. 
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Abstract:  

Introduction: Leishmania parasites are transmitted by female sand flies that co-inject parasites 
and other products from the vector, including saliva, in the host’s skin. Sand flies saliva contains 
potent pharmacological components that facilitate blood meal, and the exposure to sand fly bites 
or salivary proteins results in strong cellular and/or humoral immunity specific to these 
components. Previous studies showed that rodent models immunized with sand fly saliva or 
salivary proteins presented protection against both cutaneous and visceral leishmaniasis (VL). 
The same group showed that immunization of dogs with 2 salivary proteins (LJM17 or LJL143) 
from Lutzomyia longipalpis, resulted in a strong systemic and local Th1 cell-mediated immunity 
affecting parasite survival in vitro. The Canarypox vaccine vector technology is highly safe once 
it is non-replicative in mammalians and able to induce both humoral and cell mediated immune 
responses against the expressed product. Objective: In this work we evaluated in dogs the 
immunity conferred by immunization with rCanarypoxvírus expressing the salivary proteins 
LJM17 and/or LJL143 as well as the reduction of parasite load and infectivity of these animals 
to other uninfected sand flies. Methodology: 40 beagles of both genders (6-8 months old) were 
immunized 3 times. At day 0, 10 dogs per group were immunized IM with 250µg of LJL143 
DNA plasmid (group 1), LJM17 DNA plasmid (group 2), LJM17+LJL143 DNA plasmid (group 
3) and VR2001 control vector (group 4). At days 28 and 42, dogs received IM a 2º and 3º doses 
of immunization with 108 pfu of rCanarypoxvirus expressing LJL143, LJM17 or 
LJM17+LJL143. At these time points the control group received saline solution. One month 
after 3º immunization all dogs were inoculated in the ear with 107 L.infantum promastigotes 
plus 5 pairs of glands. Results: Both LJL143 and LJM17 induced a strong specific humoral 
response. To evaluate the IFN-γ expression, PBMC from control, LJL143, LJM17 or 
LJL143+LJM17 immunized dogs were isolated and stimulated with SGH. IFN-γ production was 
over 100pg/ml in group 1, 400pg/ml in group 2 and 200pg/mL in group 3. No IFN-γ was 
detected in control group. Samples of bone marrow, spleen and skin were collected and are 
being processed to determine parasite burden. Conclusion: Dogs immunized with Canarypox 
expressing salivary proteins induced a strong humoral and cellular immune response and could 
be a potential vaccine candidate against VL. 

Financial Support: Renorbio, FAPESB (Biotecnologia). 
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Abstract:  

Several studies indicate that sand fly saliva plays an important role during Leishmania (L.) 
transmission and disease pathogenesis. We analyzed the cellular and humoral responses to 
salivary gland extracts (SGE) from Phlebotomus papatasi, in individuals living in endemic areas 
for cutaneous leishmaniasis caused by L. major. Cell proliferation, IFN and IL10 responses 
were analyzed after stimulation by SGE, alone or in the presence of anti-IL10 antibody, in 378 
individuals subdivided according to the leishmanin skin test (LST) response and the presence or 
absence of scars: Healed CL (HCL: LST+/Scars+), Asymptomatic (As: LST+/Scars-) and Naïve 
individuals (LST-/Scars-). Surprisingly, we demonstrated significant proliferative and IFN 
responses to SGE only in naive individuals. However, the use of anti-IL10 antibody was 
associated with an increase in proliferative and IFNg responses in HCL and As groups. No IL10 
production was observed after SGE stimulation. Evaluation of humoral responses (mean relative 
OD: mROD and % ROD+) to SGE in 763 individuals showed a low but positive response in the 
three groups. However, a multivariate analysis performed on 29 new CL cases observed after 
one year transmission showed that the main risk factor to develop a CL was the IgG anti-SGE 
response. Indeed, individuals with mROD≥4 had a risk factor of 2,65 (p=0.023) to develop 
infection. Interestingly, no new CL cases were observed among the naïve individuals, who 
showed positive anti-SGE proliferative responses unlike those with negative proliferative 
responses (6 new cases). These results suggest that cellular responses developed against salivary 
components in the absence of parasites may induce, under certain conditions, a protection 
against subsequent Leishmania infection. To further characterize cellular immune response 
induced by SGE, we used Luminex technology to measure up to 30 cytokines and chemokines 
levels in 5 HCL showing positives IFN responses to SGE and 5 naïve individuals with negative 
anti-SGE IFNg responses. We observed significant IL-6 and IL-2R levels in the first group, after 
SGE stimulation. . The analysis of these profiles is under progress and may allow to better 
understand the mechanisms of immune response against leishmaniasis in humans. 
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Abstract:  

For a long time clinical examination and culture of the parasite from aspirates and biopsies have 
been used for the diagnosis of leishmaniasis, however this consumes a great amount of time and 
is low in sensitivity. Currently, the Polymerase Chain Reaction offers excellent sensitivity and 
specificity, but in third world countries, its use for routine diagnosis is limited due to the high 
cost. For this reason, serological tests still represent an important diagnostic tool. There are 
specific immunoassays using rK39 antigen for the diagnosis of visceral leishmaniasis (VL), but 
in the diagnosis of tegumentary leishmaniasis (TL) cross-reactions with pathogens that co-exist 



 

in the same endemic areas, and discrimination between clinical sub forms, are still a problem to 
be solved. Therefore, our objective was to identify antigenic proteins differentially recognized 
by sera from patients with visceral and tegumentary forms, not recognized by people with 
Chagas disease. For this purpose, the proteomic map of Leishmania amazonenesis 
promastigotes, obtained using isoelectric focusing with strips of 7 cm and 11 cm pH 4-7 and 
polyacrylamide gels at 12% for the second dimension, was subjected to the recognition by sera 
from patients with VL, TL, Chagas disease, and healthy individuals by western blot. In this 
study were detected, five groups of proteins (pI:5.2-5.4 /MW: 32.5-47.5 kDa; pI:5.1-5.4/MW: 
47.5-62 kDa; pI: 4.6/MW: 64-82 kDa; pI: 4.9-5.1/ MW 64-82 kDa; and pI:5.4-5.9/ MW 64-82 
kDa) recognized by the sera from patients with all clinical manifestations; three groups of 
proteins (pI 4.4/ MW 49-64 kDa; pI: 4.7-4.8/MW 49-64 kDa; and pI:5.5-5.6/MW: 49-64 kDa) 
most often recognized by sera from patients with VL, a group (pI 7/MW 16-65 kDa) recognized 
only by patients with TL, and one spot (pI 7/MW 44.7 kDa) recognized by 100% of the patients 
with TL. Although the sera from patients with Chagas disease recognized various proteins from 
the antigenic groups described, any of them detected the protein recognized by 100% of the 
patients with TL. Nine of these proteins were cut for analysis by mass spectrometry, and 
subsequently, their amino acid sequences studied using the program ATHEPROT for the 
prediction of potentially antigenic regions. Chemical synthesis of these peptides may be used to 
optimize the current immunological diagnosis systems. 
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Abstract:  

Visceral leishmaniasis (VL), also known as kala azar (KA) in India, is a systemic progressive 
disease caused by Leishmania donovani. In VL, protective type of immune responses associates 
with recovery from the disease and results in lifelong immunity against the disease. Leishmanial 
antigens that depict proliferative and cytokine responses in PBMCs from 
cured/exposed/Leishmania patients have been characterized through proteomic approaches and 
NAD-dependent Silent information regulator-2 (LdSir2RP) was identified as one of the potent 
immunostimulatory protein. Herein, we report for the first time the immunobiochemical 
characterization of the protein in L.donovani. The protein was successfully cloned in 
prokaryotic expression vector pET28a+ containing His-tag using the primers based on L. major 
protein sequence available in the database. Gene was sequenced (Accession No: JN790591)and 
blast information revealed that it has 95% homology with L.Major and 98% with L.Infantum. 

The recombinant vector was transformed in Escherichia coli Rosetta strain and induced with 1 
mM concentration of IPTG for 16 hrs at 20°C and the overexpressed recombinant fusion protein 
was purified using Ni-NTA column. The gene exists as a single copy, encoding a monomeric 
protein (rLdSir2RP) of approximately 45 kDa that was witnessed by the crosslinking using 
differential concentration of gluteraldehyde and southern blotting experiment. rLdSir2RP was 
demonstrated to have NAD+-dependent deacetylase activity as assessed by fluorometric assay . 
rLdSir2RP was observed to be localized in microtubules of the leishmania parasite as detected 
by the confocal microscopy using FITC and DAPI. 

We further evaluated the immunogenicity of recombinant rLdSir2RP in PBMCs of 
cured/exposed Leishmania-infected patients and hamsters (Mesocricetus auratus) and observed 



 

significantly higher proliferative responses to rLdSir2RP than those with L.donovani infected 
hosts. The recombinant protein further stimulated the production of IFN-γ, IL-12 and TNF-α but 
not IL-4 or IL-10 in cured/exposed and Leishmania patients whereas L. donovani soluble 
antigen (SLD) stimulated PBMCs to produce a mixed Thl/Th2-type cytokine. The response was 
further supported by remarkable increase in antibody response of IgG2 Ab level. Hence, it is 
inferred that rLdSir2RP elicits Thl-type of immune response exclusively and could be exploited 
further as potential vaccine candidate. 
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Abstract:  

Visceral Leishmaniasis (VL) is the most devastating type caused by Leishmania donovani, 
Leishmania infantum and Leishmania chagasi. Treatment against VL is still confined to 
chemotherapy. There are only limited few drugs available but each one has its own 
disadvantages, as long term administration period and toxicity. In addition, increasing incidence 
of drug resistance has hampered the control of the disease even by chemotherapy. Therefore, 
attention is now shifted towards the development of effective vaccines. Although induction of 
life long protection against re-infection in individuals who recovered from the disease, 
demonstrate that a protective vaccine can be achieved, an effective vaccine against human 
Leishmaniasis has yet to be discovered. Based on this rationale, in our previous studies, a 
subfraction of soluble Leishmania donovani antigen ranging from 60kDa to 94kDa was 
identified to have potential of inducing TH1 response against cured/exposed VL 
patients/hamsters. Proteomic analysis of this subfraction further revealed several proteins as Th1 
stimulatory proteins. Herein we report characterization of one such protein - a hypothetical 
protein and its immunogenecity in lymphocytes of cured Leishmania patients/ hamsters. 

The gene was successfully cloned (accession no- JX855827.1) with the help of primers designed 
on the basis of L.major sequence database and was found to have 4074 base pairs showing 99% 
identity to L.infantum and 95% identity to L.major. The purified protein was of 150kDa and 
antibody against the recombinant protein was raised in rabbit. The immunolocalization studies 
revealed its presence in nucleus of L. donovani promastigotes. The bioinformatic analysis of 
hypothetical protein indicated towards its role in chromosome segregation as described for 
bacteria. Further this protein has been observed to have no similarity with the genome of Homo 
sapiens. 

The protein was further examined for the first time for its ability to stimulate the immune 
response in Leishmania infected cured /endemic contact individual’s PBMCs and cured 
hamsters. Lymphocyte proliferation assay, NO production assay and cytokine profiling in 
patient PBMC showed the Th1-type immune response. 

Hence this protein could be explored as a potential drug as well as vaccine target and warrants 
further studies in detail. 
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Abstract:  

Visceral Leishmaniasis (VL) is one of the most severe forms known to cause progressive fatal 
disease in poor people of India. Due to the lack of effective and low-cost treatments, it is 
imperative to develop an ideal vaccine which would be protective against VL. So far very little 
success has been achieved with different Leishmania antigens as vaccines against VL. Th1 
immune responses play an important role in mediating protection against Leishmania, including 
roles for IFN-γ, IL-12, TNF- α and NO, whereas inhibitory effects have been reported for IL-10 
and TGF-β. Through proteomics, amastigote Chaperonin TCP20 has been identified as a Th1 
stimulatory protein in the molecular weight range of appx. 63 kDa which warrants its further 
evaluation as vaccine candidate. In this study we have done the molecular characterization of 
Leishmania donovani amastigote TCP (Ld-AmTCP) protein and assessed its immunogenicity in 
lymphocytes of cured/Leishmania-infected patients as well as hamsters. 

PCR amplification of the Ld-AmTCP was performed using the oligonucleotides: 5’- 
GCTAGCATGTCGAGCCTGGCTTACATCAACCCTGGC -3’ as forward primer and 
5’GAATTCTTACTGCTTACTGAAGTACCCCTCGACAGA-3’ as reverse primer containing 
NheI and HindIII sites using the amastigote L.donovani genomic DNA as template. The 
amplified fragment cloned into pTZ57R/T vector and then in to the expression vector 
pET28a.The protein has shown 95, 97 and 99 percent homology to L.mexicana, L.major and 
L.infantum respectively. The E.coli rosetta cells transformed with pET28a+AmTCP was 
induced with 1mM IPTG, purified and assessed for its immunogenicity in peripheral blood 
derived mononuclear cells (PBMCs) of cured/exposed Leishmania-infected patients and 
hamsters (Mesocricetus auratus). 

The mononuclear cells from cured and infected hamsters exhibited significantly high 
proliferative responses to recombinant AmTCP. PBMCs stimulated with recombinant AmTCP 
showed increased production of protective cytokines like IFN-, IL-12, and TNF-α and 
decreased production of IL-4 or IL-10 cytokines, whereas AmSLD stimulated cultures exhibited 
mixed Th1/Th2-type cytokine profile. The immunogenicity of rAmTCP was also validated in 
cured Leishmania infected hamsters where significant lymphoproliferative response and NO 
production were observed. Thus this protein possessed significant immunogenicity and may 
further be evaluated for its prophylactic potential against visceral leishmaniasis. 
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Abstract:  

Leishmaniasis is considered an important public health problem. Among the many species 
described as causing human disease in Brazil, Leishmania (L.) amazonensis is an important 
etiologic agent of human cutaneous Leishmaniasis, causing a wide range of clinical forms. 
During its life cycle, Leishmania amastigotes live inside phagolysosomes of phagocytic cells of 
vertebrate hosts, while promastigotes live inside the invertebrate vector. The two forms explored 
apoptosis or apoptotic mimicry as ways to reduce macrophage inflammatory response and allow 
parasite proliferation in the vertebrate host. Metacaspases (MCAs) are distant evolutionary 
forms of metazoan caspases found in protozoa, plants and fungi that may be key effectors in the 
apoptotic process. They are seen as potential targets to destroy the protozoan parasites without 
damage to the host. Ligands and modulators of metacaspases are so far unknown. For this 
reason, the aim of this project was to identify Leishmania MCA ligands. We have produced the 
recombinant metacaspase of Leishmania (L.) amazonensis and employed Phage Display 
technique to find peptide ligands of this enzyme. Phage Display is a technique based on the 
expression of synthetic proteins or peptides in the phage capsid, and is used for selecting ligands 
of proteins, cells or tissues. The sequences of the peptides that bound to MCA led to the 
identification of potential binding proteins, such as kinases and kinesin, which provide 
information about the regulation and control of MCA´s activity. We showed that apoptosis was 
induced in Leishmania (L.) amazonensis by heat-shock treatment at 37 ºC, a condition that 
increased MCA activity. We will now test whether the peptides identified by Phage Display 
modulate MCA activity induced by heat shock and if any of them increase apoptosis of the 
parasite and can be used as a drug for the treatment of leishmaniasis. 
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Abstract:  

Abstract 

The theoretical docking study, conducted on a sample of previously reported for Anticancer, 
Anti-diabetic & antioxidant potential of γ-sitosterol and Antcin-A at the binding site of 
Leishmania infantum Trypanothione reductase (Try R) examine interaction energy. Our studies 
indicate that γ-sitosterol and Antcin-A displays potent activity against Try R with lowest binding 
energy and RMSD values to be -9.34 Kcal/Mol for γ-sitosterol, -8.36 Kcal/Mol for antcin-A and 
2.0 Å. Docking analysis of TryR with ligands enabled us to identify specific residues viz. Pro-
59, Ala-200, Ala-205, Glu-203, Lue-62, Asp-218, Val-64, Cys-193 and Gln-280 within the 
TryR and Val-58, Leu-95, Ala-181, Val-201, Isoleu-206, Asn-266, Asp-277 and Met-282 
binding pocket to play an important role in ligand binding affinity. The study contributes 
towards understanding mechanism of antileshmanial effect on the basis of our in silico studies 
we hypothesize that this compounds into γ-sitosterol and Antcin-A can be inhibitory effect on 
against leishmaniasis. 
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Abstract:  

Localized cutaneous leishmaniasis (LCL) is characterized by a Th1 cytokine pattern that 
promotes self-cure fairly appropriate immune response, diffuse cutaneous leishmaniasis (DCL) 
are typified by a Th2 type response unable to control parasite growth, whereas intermediate 
cutaneous leishmaniasis (ICL) are characterized by an exacerbated immune response that is 
mixture of Th1 and Th2 responses. Interleukin-17 (IL-17) is expressed by a subpopulation of 
helper T cells different from Th1 and Th2, called Th17. Th17 response has been implicated in 
the pathogenesis of chronic inflammatory and autoimmune diseases. Other inflammatory 
cytokines such as IL-23, IL-1ß and IL-6 have been associated with the differentiation of Th17 
cells, capable of producing IL-17 after the nuclear translocation of the transcription factor RAR-
related orphan receptor gamma t (RORγt). Th17 response is regulated by regulatory T 
expressing forkhead box P3 (Foxp3) transcription factor. The aim of this study was to evaluate 
the Th17 response in lesions of patients with different clinically active forms of cutaneous 
leishmaniasis. The study included patients with LCL (n=18), ICL (n=6), DCL (n=7), who after 
signing an informed consent, a biopsy was taken from the lesion and tested for the presence of 
IL-6, IL-1β, IL-23, IL-17 and the transcription factors RORγt and Foxp3 using 
immunocytochemistry on frozen sections. The results showed an increased in the production of 
IL-17 (388±141 cells/mm2) and IL-23 (139±49 cells/mm2) in patients with ICL compared with 
LCL and DCL (p ≤ 0.05) with a positive correlation (r= 0.5319 y p= 0.0025). Similarly, there 
was a higher density of RORγt positive cells in patients with ICL (80±25 cells/mm2) compared 
with the other groups. These patients showed a low density of Foxp3 positive cells. In contrast, 
patients with DCL showed a high density of IL-1ß and IL-6 positive cells. This study 
demonstrates a Th17 response in lesions of patients with ICL, characterized by an elevated 
expression of IL-17 and the transcription factor RORγt. IL-17 may be associated with the 
exacerbation of the inflammatory response characteristic of these patients. Moreover, IL-23 
induces the expansion and stabilization of Th17 cells and may be important in maintaining the 
inflammation in these patients, in addition to the regulatory failure manifested by the low Foxp3 
expression in the lesions. These results further confirm previous studies by us and others, 
emphasizing the role of immunopathology in the pathogenesis of cutaneous leishmaniasis, 
where Th17 cells are also very relevant. Work was financed by CDCH-UCV PG-09-7429-
2008/I. 
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Abstract:  

In the mouse model of Leishmania mexicana-infection, protective immunity is a Th1 response 
that promotes macrophage activation and killing of parasites. In contrast, susceptible mice 
develop a Th2 response that fails to control the infection. Th17 cells, producing Interleukin-17 
(IL-17) have been implicated in several inflammatory diseases. IL-17 stimulates the production 



 

of inflammatory mediators such as Interleukin-1 (IL-1), tumor necrosis factor alpha (TNF-α) 
and certain chemokines. The cytokines IL-1ß and IL-6 have been associated with the 
differentiation of Th17 cells. In this study, we evaluated the production of IL-17, IL-1ß and IL-6 
in the lesion of resistant and susceptible mice during the infection with Leishmania mexicana. 
BALB/c susceptible mice were infected (n=20) and resistant C57BL/6 (n=20) with 103 
amastigotes of L. mexicana (MHOM/BZ/82/BEL21) in the footpad. Lesion size was measured 
for 12 weeks and cytokines IL-17, IL-1ß and IL-6 were evaluated at weeks 4, 8 and 12 post-
infection using inmunocytochemestry on frozen sections. The results showed increased 
production of IL-17 (p ≤ 0.05) in lesions of BALB/c (42±11.8 cells/mm2) compared with 
C57BL/6 mice (12±4.5 cells/mm2). The numbers of cells expressing inflammatory cytokines IL-
6 and IL-1ß were also higher in susceptible mice BALB/c (30±10.7 and 45±8.8 cells/mm2, 
respectively) as compared with resistant C57BL/6 mice (19±2.3 and 11±7.5 cells/mm2, 
respectively). These results indicate that in the susceptible mouse model of L. mexicana-
infection, besides a strong Th2 immune response, there is an excessive production of IL-17 
associated with inflammatory cytokines, IL-6 and IL-1ß. This study suggests that IL-17 is 
important in the progression of infection with L. mexicana, supporting the hypothesis that Th17 
response is involved in the pathogenesis of the disease. Work was financed by CDCH-UCV PG-
09-7429-2008/I. 

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[278]  
P 048 - THE EFFECT OF AN IMMUNE MODULATING DIET ON IMMUNE SYSTEM OF 
DOGS NATURALLY INFECTED BY LEISHMANIA INFANTUM 
CORTESE, L.1; ANNUNZIATELLA, M.2; PIANTEDOSI, D.1; PALATUCCI, A.T.2; RUBINO, V.2; 
FOGLIA MANZILLO, V.1; GUCCIONE, J.1; RUGGIERO, G.2; OLIVA, G.1 
1.DEPARTMENT OF VETERINARY CLINICAL SCIENCE, NAPLES, ITALY; 2.DEPARTMENT OF CELLULAR AND MOLECULAR 
BIOLOGY AND PATHOLOGY, NAPLES, ITALY. 
Keyword: leishmaniasis; dog; immune modulating diet 
 

Abstract:  

Canine leishmaniasis is a systemic parasitic disease, endemic in Mediterranean countries. It has 
been demonstrated that the immune system plays a key role in the development and outcome of 
Leishmania infection in the dog and in the response to the treatment, although this response is 
not well understood. Several mechanisms account for the control of the immune response. 
Regulatory systems include mechanisms intrinsic to the antigen activation and to T cell 
differentiation, but they are also mediated by regulatory suppressor populations, as represented 
by the CD4+ FoxP3+ T cell subset (Treg). Our previous not published data showed that 
Leishmania infected dogs are characterised by significant increase in the percentage of cytotoxic 
T cell effectors (CD8+CD3+) with a decreased CD4/CD8 ratio. A significant reduction of Treg 
subset was also observed in infected animals. Besides, a negative correlation between Treg and 
CD8+CD3+ T lymphocytes was observed in dogs with leishmaniasis. The energy/metabolic 
status has been described to significantly modify the immune response as well as the immune 
tolerance control in human and animal models. The aim of this study has been to assess the 
impact of immune modulating diet intake on the immunological state of dogs naturally infected 
by L. infantum. Twenty dogs were submitted to a conventional treatment in addition to a 
standard feed and 20 dogs were submitted to a conventional treatment in addition to an immune 
modulating diet, for 1 year. Twenty healthy animals were also included in the study (control 
group). T lymphocytes subsets, Treg population and cytokine levels were detected by 
immunefluorescence and flow cytometry multi-parametric analysis. Our preliminary 
observations suggest as an immune modulating diet could significantly modify the 
immunological parameters related to the asset of effector CD8 T lymphocytes and T regulatory 
cells, as well as the pro-inflammatory cytokine secretion. In this regard, we hypothesize that the 
improvement of nutritional condition obtained by a food rich in phytotherapics (with 



 

antioxidant/immunomodulant properties such as Resveratrol, Echinacea purpurea and 
Curcuma), with a selected sources of protein (fish hydrolysates) and optimal omega 3/6 ratio, 
without pharmaceutical residues in flour, could improve the immune response and the clinical 
outcome of L. infantum infected dogs when compared with a standard diet.  
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Abstract:  

Canine visceral leishmaniasis (VL) frequently causes a chronic systemic disease, characterized 
by weight loss, skin lesions, lymphadenopathy, hepatosplenomegaly, renal failure and also 
neurologic symptoms. Inflammation in choroid plexus and leptomeninges are related as the 
major histopathological alteration in the central nervous system (CNS) of dogs naturally 
infected by Leishmania chagasi (Syn= infantum). Leukocytes produce matrix metalloproteinases 
(MMPs) to facilitate their entry into the CNS, promoting the disruption of the blood-brain-
barrier (BBB). In high concentrations, MMPs may perpetuate the inflammatory response. The 
action of MMPs are tightly regulated by activators and inhibitors, and TIMPs (tissue inhibitor of 
metalloproteinases) are considerate the major regulator of MMPs activity in tissues. We have 
previously detected MMP-2 and MMP-9 in inflammatory cells within the brain and also in the 
cerebrospinal fluid of dogs with VL. Therefore the aim of this study was to investigate the 
presence and the localization of TIMP-1 in the brains of dogs naturally infected by L. chagasi. 
Brain samples from dogs infected with VL (n=10) and from uninfected control dogs (n=4) were 
collected in 10% buffered formalin and submitted to immunohistochemical detection of TIMP-1 
(1:100; abcam ab38978). In the infected group, TIMP-1 was intensely detected in inflammatory 
cells infiltrating the leptomeninges, the choroid plexus, and around parenchymal blood vessels. 
Neurons and glial cells were also positive for TIMP-1, but with inconstant intensities. On the 
other hand, in the control group, TIMP-1 was noticed in few cells in the leptomeninges, but 
strongly in the ependymal cells and in the epithelium of the choroid plexus. Neurons and few 
glial cells presented a faint staining with a diffuse distribution. TIMP-1 is involved in the 
maintaining of the BBB by inactivating MMPs, and its production is time-, cell- and site-
dependent. In acute inflammation, activation of neurons, astrocytes and microglia by cytokines, 
such as IL-1β, may increase the production of TIMP-1, which stimulates the repair process, 
however, in chronic inflammatory diseases, TIMP-1 levels considerably decrease, favoring 
MMPs action. The results presented herein suggest that inflammatory cells in the brain of dogs 
with VL produce both MMPs and TIMPs, demonstrating a sort of effort to preserve the nervous 
milieu from inflammatory stimuli. 
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Abstract:  

RNA expression analysis of freshly isolated Leishmania infantum promastigotes. 

Leishmania infantum is highly diffused in the Mediterranean basin and it comprises strains with 
peculiar virulence traits and different tissue tropism. Here we have characterized the 
transcriptome of two freshly isolated L. infantum strains, the first one from a cat with visceral 
leishmaniasis while the second one from a skin lesion of a 3-months old baby and named B1 
and U13, respectively. The two strains were isolated at the Italian Reference Centre for 
Leishmania (C.Re.Na.L.). Infection in cell lines showed a higher infection rate of that the two 
fresh isolates compare to the IPT-1 reference starin. By using primers complementary to the 
conserved regions of many known Leishmania messenger RNAs we have generated a library of 
cDNA fragments, and analyzed them by Sanger sequencing. Analysis has revealed a common 
pattern of expression between the two isolates with many of the genes being also expressed by 
the IPT-1 reference strain. We then selected a number of genes with a known or predicted role 
in Leishmania pathogenesis for further investigation and measured their expression level by 
Real-time qPCR. 

Interestingly the expression level of the mRNA codifying for the serine protease 
proliloligopeptidase B (Opb), belonging to the family of proliloligopeptidase (POP), was 
elevated by ~4 fold in the U13 strain with respect to both the B1 and IPT-1 reference strain. We 
can speculate that level of Opb might be a major determinant of the dermal tropism of the U13 
strain, although we cannot provide any direct experimental evidence. Members of this family of 
endopeptidases have already been shown to be crucial for the host-pathogen interaction in 
Trypanosoma Cruzi where are also considered very attractive therapeutic targets. Hence, our 
findings argue for a critical role of members of the POP family in Leishmania infantum 
pathogenesis, suggesting that they might also represent potential drug targets for the 
development of new anti-parasitic therapy against Leishmaniasis. 
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Abstract:  

Apoptosis plays an essential role in the regulation of renal cellularity in both healthy and 
diseased kidney. This process takes part in the evolution of lesions triggered by several 
microorganisms, including Leishmania sp. The aim of this study was to characterize and 
measure apoptosis and the renal inflammatory response in L. chagasi naturally infected dogs. 
Sixteen dogs with visceral leishmaniasis and seven non infected controls were used. Diagnosis 
of canine leishmaniasis was confirmed by IFA and ELISA, direct visualization of the parasite 
(in bone marrow aspirates and imprints of popliteal lymph node, spleen, liver and pinna), culture 
and PCR (only in kidneys). Animals regarded as non infected controls had negative results in all 
tests. After euthanasia, fragments of kidney were collected and fixed in 10% neutral buffered 
formalin and processed for routine histological examination. The histomorphometry of apoptosis 
and the inflammatory reaction was performed apart in glomeruli, tubules and inflammatory 



 

infiltrates in high power field (400) of 20 representative histological fields. The average area 
and cellularity of inflammatory infiltrates in symptomatic dogs were higher than in other groups. 
Moreover asymptomatic animals had higher area and cellularity of inflammatory infiltrates than 
controls (p<0.05; Tukey). The number of inflammatory foci, as well as the perimeters and 
extremes diameters (maximum and minimum) in infected dogs (symptomatic and 
asymptomatic) were higher than in controls (p<0.05; Turkey test). Glomerular and tubular cells 
(in both cortical and medullar regions) showed a higher apoptotic index in symptomatic animals 
as compared to control dogs (p<0.05, Turkey test). Apoptosis within the inflammatory infiltrates 
was highest in symptomatic dogs, intermediary in asymptomatic and smallest in controls 
(p<0.05, Turkey test). Our results indicate that there is an association between apoptosis and 
inflammatory responses in kidney of L. chagasi naturally infected symptomatic dogs. In this 
context, apoptosis may be one of the factors that contribute to the clinical and renal lesions 
progression in course of canine leishmaniasis. 
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Abstract:  

Background: The innate immune response is critical for the uptake of infection by Leishmania 
infantum and inflammatory cytokines are essential contributors to macrophage activation to 
promote effective parasite killing. Checking the correlation of cytokines with parasitemia is a 
way to evaluate the role of these proteins on host defense to L. infantum and on the pathogenesis 
of kala-azar. 

Methods: Eighty-four patients with kala-azar diagnosed in Teresina, Brazil, were studied. From 
whole blood, DNA isolation was performed by QIAmp DNA Blod Mini Kit according to 
manufacturer’s instructions. Real-time PCR (qPCR) was based on TaqMan probe for accurate 
quantification of the target sequence. Specific primers based on kinetoplast minicircle DNA 
(kDNA) were used. A standard curve was constructed using 10-fold serially diluted L. infantum 
parasite DNA corresponding to 104 to 1 parasite per reaction. Amplification and detection was 
performed in StepOne™ Real-Time PCR System. Cycling parameters were 50 oC for 2 min, 95 
oC for 10 min, and 40 cycles at 95 oC for 15 s and 60 oC for 1 min. Standards, samples and 
negative controls were analyzed in triplicates. The threshold cycle (Ct) value was plotting by the 
standard curve. The serum cytokines IL-1β, IL-6, IL-8, IL-10, IL-12, IFN-γ, TNF-α, were 
measured with Cytometric Bead Array Kit according to manufacturer’s instructions. Standard 
curves were derived from the cytokine standards supplied with the kit. Quantity was calculated 
with specific software. Correlation between parasitemia and cytokine concentrations was 
performed using Spearman correlation test. 

Results: The serum concentration of IL-6 was positively correlated with parasitemia when 
measured by kDNA (r=0.25 with p value=0.02), IL-10 also was positively correlated with 
parasitemia (r=0.33 with p value=0.002) and IFN-γ (r=0.27 with p value=0.01). No correlation 
with parasitemia was observed for other cytokines, but all cytokines were correlated among 
themselves, with the exception of IL-12 and γ-interferon. 

Conclusion: Our results demonstrate that the concentration of IL-6, IL-10 and IFN-γ in patients 
with kala-azar is somehow involved with higher L. infantum parasitemia. Higher parasitemia 



 

seems to lead to increasing systemic inflammation and should be investigated as a risk factor for 
severe disease. 
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Abstract:  

Currently the only safe and effective oral treatment for visceral leishmaniasis is the phospholipid 
drug miltefosine. Resistance to the drug can easily be induced in the laboratory and unrestricted 
use in endemic regions makes the threat of resistance in the field a possibility. In this study, 
Leishmania donovani isolates from Nepal with different inherent resistance to antimonial drugs 
were made resistant to miltefosine by step-wise exposure of promastigotes to miltefosine and 
cloned. Previous genetic studies have shown a reduction in the expression of two transporter 
genes LdROS (encoding L. donovani Ros protein) and LdMt (encoding L. donovani Miltefosine 
transporter) in miltefosine-resistant (MIL-R) parasites compared to wild type (WT) parasites 
indicating that resistance may be due to a reduced uptake of drug. The metabolome and 
lipidome of WT parental lines and their MIL-R counterparts were analysed using liquid 
chromatography – mass spectrometry (LC-MS) and compared to determine key changes. The 
analyses identified 685 putative metabolites, 81 of these were lipids that were either up- or 
down- regulated in MIL-R strains compared to their WT counterparts. In addition, the rate of 
uptake of MIL by WT and MIL-R promastigotes was quantified at different times post-MIL 
treatment using LC-MS. MIL-resistant promastigotes imported significantly less MIL from the 
medium compared to their WT counterparts. These data suggest that induced MIL resistance in 
Leishmania is associated with significant changes in metabolism, particularly lipid composition, 
and a decreased MIL uptake. 
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Abstract:  

Sixty-eight dogs naturally affected by visceral leishmaniasis (VL), with ages ranging from six 
months to five years, were divided into two groups according to the classification of the 
International Renal Interest Society (IRIS) for chronic kidney disease. The first group was 
composed of 56 dogs included in stage 1 (serum creatinine <1.4 mg /dL, persistent proteinuria 



 

of renal origin, absence of clinical signs) and the second consisted of 12 dogs, three of which 
were classified in stage 2 (serum creatinine between 1.4 and 2.0 mg/dL, with no clinical signs or 
mild signs of kidney disease) and nine in stage 3 (serum creatinine between 2.1 and 5.0 mg/dL, 
with systemic signs). Systolic blood pressure (SBP) was evaluated in all dogs by using an 
ultrasonic Doppler, three times daily, for two consecutive days. In every moment of the day six 
determinations were performed, discarding the value of the first and determining the mean of the 
other five. Animals were considered hypertensive when mean SBP ≥ 160 mmHg. Heart disease, 
diabetes mellitus, hypothyroidism, Cushing's disease, heartworm and E. canis infection were 
discharged in all animals. Hypertension prevalence was 27.9% (19/68), with 12/19 (63.15%) 
hypertensive patients in group 1 and 7/19 (36.84%) in group 2 (p = 0.0108). Mean SBP of dogs 
in group 1 (135.7 ± 20:54) was lower than in group 2 (170.0 ± 26.26) (p <0.001). The 
assessment of glomerular function, by determining the P/C U showed elevated values in 51/68 
(75%) dogs; 41 in group 1 and 10 in group 2 (p = 0.7159). Of the 19 hypertensive dogs, 17 
(89.47%) had P/C U> 0.5 (10 in group 1 and 7 in group 2). There was a statistically significant 
correlation between elevated blood pressure and increased P/C U in the studied population (p = 
0.0014). In conclusion, our results confirm that dogs with leishmaniasis can present systemic 
hypertension, even in earlier stages of renal disease. 
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Abstract:  

Leishmania isolates from tarim hare (Lepus yarkandensis), visceral leishmaniasis (VL) patient 
and Phlebotomus wui (P. wui) in the endemic foci of desert-type kala-azar of Tarim Basin were 
identified. The isolates were inoculated into Lagurus Lagurus and the lethal time, weight ratio of 
spleen to body and the size of Leishman-Donovan bodies in the spleens of L.lagurus were 
determined but no significant difference was observed in any parameter. NAGT(N-
acetylglucosamine-1-phosphate transferase) gene from the promastigotes of the isolates were 
amplified and sequenced. The results showed that all the isolates belong to Leishimania 
infantum var.2 (AF205934) from GenBank (100% identity) and are identical among three 
isolates of L. yarkandensis, one of VL patient and six ones of P. wui, suggesting they are from 
the same source. 
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Abstract:  

Renal tissue of sixty eight dogs naturally infected by Leishmania infantum chagasi were 
evaluated. Proteinuria, evidenced by urine protein/creatinine ratio (UP/C > 0.5) was present in 
77.94% of the dogs. Glomerular lesions were observed in 66/68 (97%), interstitial nephritis, 
characterized by lymphocytic infiltration in 48/68 (70.6%) and tubular lesions in 27/68 (39.7%) 
dogs. Membranoproliferative glomerulonephritis, characterized by the proliferation of cells in 
the mesangium, associated with thickening of the basement membrane and Bowman's capsule, 
was the glomerular lesion most frequently observed (57.35%), followed by glomerular fibrosis 
identified in 44.12% and membranous glomerulonephritis in 32.35% of the dogs. Other 
histopathological abnormalities identified in some dogs were; acute tubular nephrosis, medullar 
calcification, tubular necrosis, interstitial fibrosis, proliferative glomerulonephritis, tubular 
degeneration and focal segmental glomerulonephritis. Among the 51 dogs with U P/C > 0.5, 36 
(70.6%) had glomerulonephritis associated with interstitial nephritis. Nineteen dogs (27.9%) had 
hypertension; all of them with histopathologic evidence and 83.3% with laboratory evidence of 
glomerular disease. Of the 19 hypertensive dogs, 78.94% (15/19) had membranoproliferative 
glomerulonephritis associated with glomerular fibrosis, 15.78% (3/19) had membranous 
glomerulonephritis of intense degree, and one dog presented glomerular fibrosis associated with 
mild proliferative glomerulonephritis. To the author's knowledge, this is the first study to 
correlate histological abnormalities with hypertension in dogs with visceral leishmaniasis. 

  

 
 - GENETICS, EVOLUTION AND TAXONOMY 
[306]  
P 057 - GENETIC STRUCTURE OF LUTZOMYIA LONGIPALPIS AND LUTZOMYIA 
CRUZI POPULATIONS IN MATO GROSSO DO SUL, BASED ON MICROSATELLITE 
MARKERS 
SANTOS, M.F.C.1; RIBOLLA, P.E.M.2; ALONSO, D.P.2; ANDRADE, J.D.3; CASARIL, A.E.1; 
FERREIRA, A.M.T.1; FERNANDES, C.E.S.1; BRAZIL, R.P.4; OLIVEIRA, A.G.1 
1.UFMS, CAMPO GRANDE, MS, BRAZIL; 2.UNESP, BOTUCATU, SP, BRAZIL; 3.FIOCRUZ - CPRR, BELO HORIZONTE, MG, 
BRAZIL; 4.FIOCRUZ - IOC, RIO DE JANEIRO, RJ, BRAZIL. 
Keyword:visceral leishmaniasis; polymorphisms; sibiling species 
 

Abstract:  

The main vector of Leishmania (Leishmania) infantum chagasi and therefore essential in the 
epidemiology of American Visceral Leishmaniasis (AVL), Lutzomyia longipalpis (Diptera: 
Psychodidae) is the best studied species of sandflies of the neotropical region. Many studies 
claim that this is in fact a species complex, however there is still no consensus on the number of 
species that fall into this complex, either on the geographical distribution of sibling groups. In 
some municipalities of Mato Grosso do Sul there’s evidence of sympatry between Lu. 
longipalpis and Lu. cruzi so, the aim of this study was to analyze the genetic relationships within 
Lu. longipalpis complex populations in the state of Mato Grosso do Sul (MS), using as outgroup 
a population from the Northeast of Brazil. For that purpose we collected 30 individuals (15 
females and 15 males) from each locality (Campo Grande, Três Lagoas, Aquidauana, Miranda, 
Bonito and Corumbá), totalizing 180 sandflies from MS, besides 30 from Estrela de Alagoas, 
state of Alagoas (AL). The insects were processed through the polymerase chain reaction, using 
eight microsatellite markers, previously described. The results show that microsatellite 



 

genotyping was efficient to distinguish Lu. longipalpis from Lu. cruzi , either, differentiate Lu. 
longipalpis collected in Mato Grosso do Sul and those from Estrela de Alagoas. The analyses of 
the fragments were able to demonstrate that Lu. longipalpis in MS have the same genetic 
structure, with a minor difference from the sandflies from Três Lagoas. This lead us to believe 
that there is a single population of Lu. longipalpis in MS, and, the sandflies from Três Lagoas 
could have derived recently, which means they could be in an early or different stage of 
speciation. This should be fully investigated in further studies in order to determine which 
features are implicated in this process. This study provided significant advances in the 
understanding of the population structure of Lu. longipalpis in MS and, by extension, the 
neotropical Lu. longipalpis complex itself. 
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Abstract:  

Leishmania (L.) are intracellular protozoan parasites able to survive and replicate in the hostile 
phagolysosomal environment of infected macrophages. They cause leishmaniasis, a 
heterogeneous group of worldwide-distributed affections, representing a paradigm of neglected 
diseases that are mainly embedded in impoverished populations. To establish successful 
infection and ensure their own survival, Leishmania have developed sophisticated strategies to 
subvert the host macrophage responses. Despite a wealth of gained crucial information, these 
strategies still remain poorly understood. 

MicroRNAs (miRNAs), an evolutionarily conserved class of endogenous 22-nucleotide non-
coding RNAs, are described to participate in the regulation of almost every cellular process 
investigated so far. They regulate the expression of target genes both at the levels of mRNA 
stability and translation; changes in their expression have a profound effect on their target 
transcripts. 

We report in this study a comprehensive analysis of miRNA expression profiles in L. major-
infected human primary macrophages of three healthy donors assessed at different time-points 
post-infection (three to 24h). We show that expression of 64, out of 365 analyzed miRNAs, 
were consistently deregulated upon infection with the same trends in all donors. Among these, 
several are known to be induced by TLR-dependent responses. GO enrichment analysis of 
experimentally validated miRNA-targeted genes revealed that several pathways and molecular 
functions were disturbed upon parasite infection. Finally, following parasite infection, miR-210 
abundance was enhanced in HIF-1α-dependent manner, though it did not contribute to inhibit 
anti-apoptotic pathways through pro-apoptotic caspase-3 regulation. 

Our data suggest that alteration in miRNA levels likely play important role in regulating 
macrophage functions following L. major infection. These rsults could contribute to better 
understanding the dynamics of gene expression in host cells during leishmaniasis. 

Work funded by the EU: LSHG-CT-2006-037231. KD and DL were partially supported by an 
NIH/NIAID/DMID Grant Number 5P50AI074178.  
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Abstract:  

Leishmania (L.) are obligated intracellular protozoan parasites that develop electively in 
macrophages. These cells that are acting as a safe shelter for the pathogens but also as their 
ultimate killer, making them the alpha and the omega during leishmaniasis diseases. 

Macrophages are able to secrete a remarkably diverse set of regulators known to influence the 
physiological functions and differentiation of neighboring cells to trigger an adaptive immune 
response of protective Th1-type cells, whereas parasites have developed a wide range of 
mechanisms to circumvent the host’s immune responses. Most of our understanding of this host-
parasite conflict, in the context of macrophage invasion by L. major metacyclic promastigotes, 
has been gleaned from studies investigating the macrophage responses at late and unique time 
points after infection. 

To investigate the dynamics of this duel, we have analyzed the transciptomic profile of 
monocyte-derived human macrophages at different time points during the first 24h upon in vitro 
infection using high throughput microarray platform. 

The gene expression profile of 17,838 genes showed high expression variability between the 
three human donors at different time points post infection. Cross comparison between the three 
donors allowed the identification of a common set of expressed genes coding for inflammatory 
and chemotactic molecules, transcription factors, apoptosis inhibition, glucose synthesis and 
heme metabolism. 

The findings presented in this work suggest that transcriptome dynamics of macrophages early 
during the first 24h post infection enable to identify novel key pathways deregulated upon L. 
major invasion. Our reported set of expressed genes will be useful in future rounds of data 
mining and functional analyses. 

Work funded by the EU: LSHG-CT-2006-037231. KD and DL were partially supported by an 
NIH/NIAID/DMID Grant Number 5P50AI074178. 
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Abstract:  



 

Background: Kala-azar kills 20,000 – 40,000 persons annually, mainly due to a severe form of 
the disease. The agents, Leishmania donovani and L. infantum, obligatory intracellular protozoa 
of mononuclear phagocytes found mostly in spleen and bone marrow lead to protracted fever, 
anemia, wasting, and hepatosplenomegaly. Even after diagnosis, the disease kills around 10% of 
the patients. Although the pathogenesis of lethal kala-azar is poorly understood, Leishmania 
specific immunosuppression is a typical feature of kala-azar that may be related to mortality. 

Methods: We tested if high bone marrow parasite load as measured by quantitative PCR at the 
hospital admission of 122 patients would predict death and would be associated with clinical 
symptoms and signs of severity. 

Results: The data show that parasite load was much higher among deceased patients than among 
survivors (median 74,975.9 vs. 4,209.3 parasites/106 nucleated host cells). Patients who claimed 
wasting had higher parasite burden; accordingly, the amount of weight loss and the weight for 
age z-score were positively correlated with the parasite burden. Also, patients with epistaxis, 
abdominal pain, edema and jaundice showed more elevated parasite bone marrow parasite load. 

Conclusion: The study suggests that initial immunological failure to contain parasite replication, 
besides malnutrition-induced immunodeficiency, may lead to increased antigenic load, which 
may generate more systemic inflammation, symptoms, signs, and death. 
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Abstract:  

Except in the Southern Mediterranean area, human infection with Leishmania is uncommon in 
Europe. Typically infections occur during tourism or military activities, or when European 
citizens visit relatives and friends in endemic regions. As a result, relatively few cases are seen 
even in tertiary reference centres, the incidence being too small in each country to perform 
appropriately powered trials of antileishmanial treatment regimens. Moreover, patients from 
non-endemic regions may react differently to a certain infection or treatment as compared to 
patients who are frequently exposed to the parasite. Therefore compiling robust diagnostic and 
therapeutic data directly from patients attending European travel and military clinics is the only 
means to generate sufficient medically relevant information to support recommendations for the 
management of European patients with leishmaniasis. In addition, when travellers have visited 
several endemic areas, accurate determination of the infecting Leishmania species requires a 
globally applicable species typing approach to allow a more accurate prognosis and guiding 
therapeutic decisions. 

 



 

A European consortium was established to build a joint database of clinical and diagnostic data 
and to collect biological reference material. This network is called LeishMan, short for 
Leishmaniasis Management, and currently consists of 31 members from 21 institutes in 
Belgium, France, Germany, The Netherlands, Portugal, Spain, Switzerland, and the UK. 
LeishMan aims at standardising procedures for diagnosis and parasite typing, and harmonising 
treatment guidelines. The LeishMan database permits systematic observation of cases from 2012 
onwards. The research priority is on imported cutaneous leishmaniasis, but the database will 
cover all clinical leishmaniasis cases seen at the partner institutes. The consortium is currently 
seeking active participation of additional European countries, both where Leishmania is 
endemic and others. In the future, extension to non-European countries will be considered. 
Further information can be found on www.leishman.eu. 
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Abstract:  

The Leishmania genus comprises up to 35 species, of which 20 are responsible for human 
disease, some with a taxonomic status still under discussion. Heat-shock proteins (HSPs) play 
an important role in folding, assembly, intracellular localization, secretion, regulation, 
stabilization and degradation of other proteins. These proteins are amongst the most highly 
conserved proteins across the evolutionary tree. In Leishmania, the genes encoding HSP70 are 
widely applied for species identification based on restriction-fragment length polymorphisms, 
and typing or phylogenetic studies based on sequence comparisons. However, the use of 
additional molecular markers would be desirable to aid in establishing the phylogenetic 
relationships within the genus Leishmania. The small HSPs have been extensively studied 
because of their importance in protecting cellular proteins from aggregation, and maintaining 
cellular viability under intensive stress conditions, which is particularly important for 
microorganisms suffering dramatic temperature changes. In spite of their functional 
conservation, this class of HSPs has lower sequence conservation than HSP70. In Leishmania, 
only one protein of this family has been described, the 20 kDa heat-shock protein (HSP20). In 
the present study, we used hsp20 and hsp70 genes as targets to investigate the phylogenetic 
relationships among Leishmania species. The study combined new and publically available 
sequences corresponding to a 370-bp coding fragment of hsp20 and a 1380-bp coding fragment 
of the cytoplasmic hsp70. A total of 41 strains of different geographic origin, and including 16 
different Leishmania species were analyzed. Phylogenetic trees were constructed using neighbor 
joining, maximum parsimony and maximum likelihood methods. The ratio of non-synonymous 
(dN) to synonymous (dS) substitutions in hsp20 and hsp70 were dN/dS < 1 by comparing 
Leishmania species, suggesting that these genes have been subject to purifying selection for the 
conservation of functions within the genus. Analysis of the combined dataset of both these genes 
confirmed the existence of the two distinct subgenera L. (Leishmania) and L. (Viannia) in the 
genus Leishmania. The phylogenic tree allowed the separation of the Leishmania genus into 
nine species: L. (L.) donovani, L. (L.) major, L. (L.) tropica, L. (L.) aethiopica, L. (L.) mexicana, 
L. (V.) lainsoni, L. (V.) naiffi, L. (V.) guyanensis and L. (V.) braziliensis. Additionally the (sub-



 

)species L. (L.) infantum and L. (V.) peruviana were recognized. This study adds to the existing 
data for establishing a better and more consequent taxonomy of the genus Leishmania. 
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Abstract:  

Kinetoplastid membrane protein antigen was recovered from its gene cloned in pQE-30 plasmid 
by extraction of Histidine tagged protein through Ni-NTA affinity chromatography. The bound 
protein was eluted in presence of 1mM imidazole concentration. This recombinant antigen was 
used to prime 1x106 monocyte derived dendritic cells (CD1a+ cells) and macrophages (CD14+ 
cells) from patients and healthy control individuals and changes in cytokines (IL-12, IL-10 and 
TGF-B) released from APCs were examined along with investigating transcription of NF-κB 
and Smad-4. These results in the APCs were co-related with Cytokine polarisation index in T-
cells of VL patients. The results demonstrated that in respect to moDCs, the recombinant KMP-
11 protein was able to trigger 1.84 fold more IL-12 alone and about 1.95 fold IL-12 when given 
along with SLA. Further investigations carried out to reveal changes in immuno-suppressive 
cytokines demonstrated that KMP-11 primed macrophages producing IL-10 and TGF-B was 
significantly higher in patients than KMP-11 primed dendritic cells. The differential production 
of IL-12 between macrophages and dendritic cells was observed mainly due to differences in 
NF-κB production after the presentation of recombinant KMP-11 antigen. The cytokine bias 
(IFN-γ Vs IL-10) after stimulation of dendritic cells with recombinant protein was more towards 
IFN-γ with less induction of IL-10. Such alterations in cytokine production in respect to KMP-
11 antigen which we have observed in this study can contribute to bias the immune response 
which may be important for the outcome of the disease. 
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Abstract:  

Lauric acid is a saturated fatty acid with a 12-carbon atom chain, thus falling into the medium 
chain fatty acids, is a white, powdery solid with a faint odor of bay oil or soap. Lauric acid, as a 
component of triglycerides, comprises about half of the fatty acid content in coconut oil, laurel 
oil, and in palm kernel oil (not to be confused with palm oil) Otherwise it is relatively 
uncommon. It is also found in human breast milk (6.2% of total fat), cow's milk (2.9%), and 
goat's milk (3.1%). Lauric acid has an antimicrobial activity against some pathogens as 
Salmonella enteritidis, Escherichia coli, Listeria monocytogenes, Bacillus cereus and 
Staphylococcus aureus. The objective of this study was to investigate the in vitro activities of 



 

Lauric acid against protozoa Leishmania infantum. Leishmania infantum promastigotes were 
plated into 25 cm2 flasks containing RPMI-PY medium supplementing with FCS (10%) and 1% 
Glutamine and treated with scalar concentration of compound. The authors proceeded to the 
evaluation of the percentage of viability of Leishmania, by cell counting and comparison with 
the control culture (100% viability) after 48 hours treatment at 24 ° C. Experimental data has 
been collected showing a dose-dependent growth of Leishmania infantum treated with Lauric 
acid. In order to evaluate the action of lauric acid was also evaluated in cultures of Leishmania 
panamensis, and was performed a MTT viability assay on immortalized cell lines DH82. After 
48 hours the results showed no toxic action of the compound in Leishmania and cell lines 
DH82, suggesting its possible use in culture media and to facilitate the isolation of the parasite. 
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Abstract:  

The leishmaniases are diseases caused by protozoan of the genus Leishmania, transmitted by 
phlebotomine vectors and are currently considered diseases with increasing incidence in Brazil. 
Little information is available about the Leishmania adhesion molecules responsible for 
interaction with cells obtained from the phlebotomine sand flies. Most of the in vitro studies 
regarding Leishmania spp adhesion, invasion and differentiation have been performed with 
macrophages or fibroblast cultures. Our present results show that a cell line derived from 
Lutzomyia longipalpis (Diptera: Psychodidae), named Lulo, could be an alternative model for 
studying leishmania adhesion to its invertebrate host. Our objective is to describe the proteins 
from the Lulo whole cell extract, based on a combined approach of two-dimensional gel 
electrophoresis (2DE) analysis and mass spectrometry (MS) protein identification. Lulo cells 
were maintained in Grace/ L-15medium and after 48 hours of culture, cells were harvested for 
protein extraction with RIPA lysis buffer and, then, retrieved for proteomic studies. 
Approximately 500 g of the protein extracts were subjected to 2DE and stained with 
Coomassie Colloidal. About 320 spots were detected in the 2DE images, and from these, 84 
could be identified by MS using a MALDI TOF-TOF 4700 Proteomics Analyser. Identified 
spots included cyclophilin, enolase, putative Cu/Zn superoxide dismutases, between others. This 
study presents the first proteomic analysis of Lulo cells and represents a step towards the 
establishment of a new model in order to study of the interaction between Leishmania and its 
vector insect. 
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Abstract:  



 

Leishmania infantum chagasi is the visceral leishmaniasis (VL) agent in Brazil, a zoonotic 
disease with high morbidity and mortality with the dogs being the main reservoir. VL canine is a 
severe disease which the symptoms are present in less than 50% of infected dogs. Clinical 
variability suggests that parasite factors are involved in virulence. We used two L. infantum 
chagasi strains: MHOM/BR/1972/BH46 (BH46) and MCAN/BR/2000/BH400 (BH400) with 
high and low virulence, respectively. We realized in vitro and in vivo virulence characterization 
these strains by infecting macrophages and hamsters, respectively. These assays had shown a 
statistically significant bigger parasitism in cells and animals infected with BH400 than BH46 
strain. Furthermore, we used proteomic approach to identify proteins that may be involved in 
virulence difference. The protein extracts were obtained from promastigotes forms and 
fractionated by electrophoresis two dimensional DIGE (Differential Gel Electrophoresis ) using 
18 cm pH 4-7 strips and 12% SDS-PAGE. The gel images were analyzed by DeCyder® 
software (GE Healthcare, USA). The analysis showed 13 spots with higher expression in BH400 
than in BH46. No overexpressed spots were identified in BH46 when compared to BH400. The 
differential expressed spots were identified by Mass Spectrometry (MALDI/ToF-ToF) (Bruker 
Daltonics, Billerica, USA). Among them are α and β-tubulins, heat shock protein 83-1, 
paraflagellar rod protein 2C, putative cysteine peptidase, enolase, putative adenosine kinase, 
translation elongation factor 1-β, putative NADP-dependent alcohol dehydrogenase, putative 
proteasome activator protein pa26, kinetoplastid membrane protein-11, glutaredoxin-like protein 
and conserved hypothetical protein. Some the identified proteins are described as virulence 
factor in literature and their role in virulence phenotype will be evaluated by transgenic 
parasites. The virulence factor studies may contribute to the discovery of new targets with 
therapeutic potential against leishmaniasis and in parasite-host interaction. 
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Abstract:  

The hamster model (Mesocricetus auratus) is considerate a good experimental model to study 
visceral leishmaniasis (VL), since the infection in this experimental model reproduces several 
typical aspects of the human visceral leishmaniasis (HVL) and canine leishmaniasis which are 
closely related with the inoculation route. However, little is known in relation to the evolution of 
the natural history during the experimental infection by L. infantum in hamsters as well as the 
use of this model to evaluate vaccine and/ or drugs in pre-clinical therapeutic study. In the 
present work, we determined through the quantitative Real Time PCR technique the mRNA 
expression of cytokines (IL-10, TGF-β, IFN- and TNF-α) in the spleen of hamsters 
experimentally infected by different routes (intradermal, ID; intraperitoneal, IP; and 
intracardiac, IC) and strains of L. infantum (MHOM/BR/74/PP75 and Wild). Moreover, the 
histopathological changes were evaluated and the animals were also followed at 1, 3, 6 and 9 



 

months post-infection. Our major results showed that the histopathological changes in the spleen 
of animals infected with PP75 strain were more evident in the IC group with greater intensity in 
the final periods of infection (6 and 9 months). However, in animals infected with the Wild 
strain, changes in IC group occurred throughout the study period, but with more exuberance 
from the sixth month. Interestingly, it could be observed a predominant expression for IFN- in 
hamsters infected with PP75 strain at the end of evaluation (6 and 9 months) in IC group, 
suggesting higher expression of this cytokine in response to the parasite replication inducing an 
intense inflammatory profile. On the other hand, the cytokine immune response observed in 
hamsters infected with the wild strain in the IC group during the initial period (3 months) was 
related to highly increased expression of IL-10 and TGF-β. These findings appear to suggest 
suppression of these animals and the establishment of the active infection and parasitic tissue 
proliferation. Therefore, according the results obtained in the present study, it is possible to 
suggest the use of hamsters as experimental model to evaluate the immunopathological findings 
during ongoing active VL. Considering that the infected hamster presented many of the 
immunopathological features as observed in HVL and canine visceral leishmaniasis (CVL), we 
recommend this model for preclinical evaluation of antileishmanial drugs and vaccine.] 
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Abstract:  

The Canine Leishmaniasis vaccine CaniLeish® composed of purified L. infantum Excreted 
Secreted Proteins (ESP) was developed in the late 20th and early 21st Centuries. Several studies 
(1-4) constitute the basis of this innovative vaccine. 

This study was performed in order to check the duration of immunity of CaniLeish®. 18 dogs 
received 3 subcutaneous injections of one vaccine dose at 3-week intervals (D0, D21 and D42) 
and 18 other dogs were kept as controls. 

A leishmanin skin test was performed 3 weeks after the last vaccine injection (D63) on 8 
vaccinated dogs and 8 controls, and also one year later (week 58) on the rest of the dogs. The 
delayed-type hypersensitivity (DTH) test local reactions were followed daily for one week. 
Canine Macrophage Leishmanicidal Assay (CMLA) and serological follow up was also 
performed. 

The serological analyses performed before vaccination confirmed that all the dogs were free 
from antibodies against the vaccinal proteins (ESP and Parasite Surface Antigen PSA) before 
the 1st injection, and all the control dogs remained free from these antibodies throughout the 
study. 

The skin tests performed three weeks and one year after vaccination demonstrated the presence 
of a memory cell-mediated immune response by the observation of a positive DTH response. 
This was associated with a predominantly IgG2 antibody response lasting less than 6 months 
after the primary course. There was a small but rapid memory response after the DTH test 
performed on week 58. 



 

All vaccinated dogs had a positive CMLA result by the time of the DTH test, whereas no control 
dog reached the threshold result in this test at any point. 
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Abstract:  

Localized Cutaneous Leishmaniasis (LCL) is the most common clinical manifestation caused by 
Leishmania (V.) braziliensis infection. There are few studies assessing the immunological 
events associated with the interaction Leishmania/phagocytes in human CL. In this study, we 
evaluated the phenotypic and functional peripheral blood monocytes profile of 10 healthy 
volunteers and 8 patients with 1-3 cutaneous lesions, with 45 days to 4 months of disease. All 
patients were referred to the Leishmaniasis Reference Center - CPqRR and evaluated at first 
assessment (CL T0), 30 (CL T30) and 90 days (CL T90) after treatment. By employing a system 
of immunophenotyping multicromatic platform, it was possible to establish a protocol for 
multiparametric analysis of phagocytosis and to assess simultaneously the expression of surface 
markers (IL-10r, IFN-r, TLR-2, TLR-4, HLA-DR, CD32, CD64, CD80 and CD86) and the 
profile of intracellular cytokines production (TNF-α, IL-12, IL-10, TGF-β) and NO by 
monocytes. The samples were cultured in the presence or absence of L. (V.) braziliensis and in 
the presence or absence of autologous plasma. The data indicate that before treatment (CL T0), 
circulating monocytes showed good phagocytic capacity associated with high expression of 
TLR-2 and TLR-4, CD16, CD80 and IFN-r and increased production of TNF-α, IL-12 and NO. 
Concomitant to this inflammatory profile, regulated expression of CD32, CD86 and HLA-DR, 
and the high expression of IL-10r were observed, in combination with the increased production 



 

of IL-10 and TGF-β, important modulating cytokines. After 30 days of treatment (CL T30), 
there was a tendency to the modulation of inflammatory immune response, with increased 
expression of IL-10r and reduction in the expression of TLR-2, CD16, CD80 and HLA-DR 
associated with a regular/normal or reduced TNF-α, IL-12, IL-10, TGF-β and NO production. 
The immunological profile observed after 90 days of treatment is similar to the observed for the 
healthy individuals. Regular/normal expression was observed in most receptors of monocytes 
surface associated with regular/normal production of cytokines and NO. 

Corresponding Author: vanessa@cpqrr.fiocruz.br 
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Abstract:  

Leishmania aquaglyceroporin 1 (AQP1) is responsible for important physiological functions 
such as volume regulation and osmotaxis as well as drug (trivalent antimony, SbIII) sensitivity. 
However, the mechanism(s) of regulation is largely unknown.  In the absence of definitive 
promoter and transcriptional control Leishmania depends on post-transcriptional and/or post-
translational control for gene regulation.  Recently we reported that at post-translational level 
Leishmania mitogen activated protein kinase2 (MPK2) regulates AQP1 stability through 
phosphorylation.  However, post-transcriptional regulation of this important drug transporter is 
completely unknown.  AQP1 mRNA contains a long 3’UTR (~ 1.8 kb).  The 3’UTRs are 
established components of post-transcriptional regulation.  They influence the mRNA stability 
as well as translational efficiency. The AQP1 U-rich 3’UTR contains several ARE (AU rich 
sequences) and CURE (CU rich sequences) motifs that regulate mRNA stability in higher 
eukaryotes. The stability studies revealed that AQP1 mRNA is unstable. The role of different 
controlling elements in the 3’ UTR for AQP1 regulation will be discussed. 
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Abstract:  

The search for immunological biomarkers is essential for understanding the mechanisms of 
resistance and susceptibility to canine visceral leishmaniasis. To evaluate the 
immunophenotyping and intracytoplasmatic cytokine synthesis IFN-γ and IL-4 by T cells 



 

(CD4+ and CD8+) before and after stimulation with antigen of soluble L. infantum (SLA) in 
vitro, a total of 124 dogs naturally infected by L. infantum were assessed. The dogs were 
clinically classified, according to presence/absence of infection signs and serological and 
molecular tests: Asymptomatic Dogs I (AD-I, n= 34), with no suggestive signs of disease, 
negative serology and positive PCR for Leishmania; Asymptomatic Dogs II (AD-II, n= 20) 
positive serology; symptomatic (SD, n= 42), with characteristic clinical signs of CVL and 
positive serology; and Control Dogs (CD, n= 28), classified according to negative serological 
and PCR for Leishmania and absence of clinical signs. The results of intracytoplasmic synthesis 
of IFN-γ in the control culture AD-II animal group showed an increased production of T 
lymphocytes CD4+ IFN-γ+ compared to CD, AD-I and SD groups, and SD group had an 
increase compared to the CD group. In the stimulated culture, an increase in AD-II and SD 
groups was obtained compared to CD and AD-I groups. It was observed in evaluating the T 
lymphocytes CD8+ IFN-γ+ in control and stimulated culture that AD-II and SD animals groups 
showed an increase in the synthesis of IFN-γ when compared to the CD and AD-I groups. When 
evaluating the profile of IL-4 intracytoplasmic, there was an increase of T lymphocytes CD4+ 
IL-4+ in the control culture in AD-II group in relation to CD and AD-I groups. In the stimulated 
culture an increase in AD-II and SD groups compared to CD group was observed. When the 
production of T lymphocytes CD8+ IL-4+ was evaluated, it was observed in this case an 
increase of this cytokine in the AD-II and SD groups in relation to CD and AD-I groups in the 
control and stimulated culture. According to the disease progress our results suggest a greater 
synthesis of IFN-γ and IL-4 by subpopulations of T lymphocytes (CD4+ and CD8+) in the 
control culture and stimulated culture with SLA, giving a profile of immune mixed response for 
the animals. The AD-I group animals did not differ from CD animals group in the intracellular 
synthesis of these cytokines. Supported by: FAPEMIG, CNPq, PPSUS/MS and DECIT/MS 
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Abstract:  

An effective early innate immune response to vaccine adjuvants may significantly impact the 
overall immunogenicity and efficacy of vaccines. In this context, adjuvants are important 
additives, since they enhance the immunogenicity of an antigen by aiding the formation of an 
intense and prolonged immune response. Herein, inflammatory reaction and inflammatory cells 
influx in the peripheral blood induced by adjuvants were analyzed at 1, 12, 24, 48, 96, 168 and 
336 hours after sensitization. Each animal received a single dose of adjuvants on the back and 
the selected adjuvants were Complete Freund’s Adjuvant (ACF), Glucopyranosyl Lipid 
Adjuvant–stable emulsion (GLA-SE), Montanide Pet Gel A ® (MPGA), Al(OH)3 and 
Resiquimod. Animals were inoculated with saline as a control group. The results of the white 
blood cell quantification showed that adjuvants were able to induce increases of total leukocytes 
population in peripheral blood in late periods as well as in differential analysis. In relation to 
systemic response through the immunophenotyping of circulating leukocytes from peripheral 
blood, the data pointed reduction in circulating T CD4+ lymphocytes in the ACF at 12h, in the 
GLA-SE group at 24h and Resiquimod group at 48h compared to control group. The MPGA 
group showed a slower reduction at 96h in relation to control. Concerning T CD8+ lymphocytes 



 

population only the MPGA group showed a reduction at 24h as the Resiquimod group, but this 
one with an increase at 96h. In the analyses of B CD19+ lymphocytes an initial decrease in all 
groups during the early periods was observed. The GLA-SE and Al(OH)3 groups presented an 
increase at 24h and the ACF, MPGA and Resiquimod increased at 48h. The NK cell CD49b+ 
analyses showed a remarkable decrease in the Resiquimod group at 12h. The CD14+ monocytes 
analyses pointed an increase in the Al(OH)3 at 24 h and in the GLA-SE and MPGA at 48h and 
96h respectively. Interestingly, the Resiquimod group showed an increase at 12h followed by a 
decrease in late periods. The cellular recruitment study promoted by the adjuvants is critical, 
since the activation of the innate immune response mediated by different cell types is extremely 
important to direct the adaptive immune response. Our data showed that the inflammatory 
response observed in the various vaccine adjuvants is mainly due to the nature of the adjuvant 
and the way it acts in immune system activation. Supported by: CNPq, FAPEMIG, CAPES and 
UFOP. 

 
 - GENETICS, EVOLUTION AND TAXONOMY 
[399]  
P 073 - MOLECULAR AND BIOLOGICAL CHARACTERIZATION OF L. (VIANNIA) 
STRAINS WITH ISOENZYMATIC HYBRID PROFILES 
BOITE, M.C.; SANTOS, B.N.; FERREIRA, G.E.M.; TRANNIN, M.A.; OLIVEIRA, T.S.; 
ALMEIDA, R.P.; CUPOLILLO, E. 
FIOCRUZ, RIO DE JANEIRO, RJ, BRAZIL. 
Keyword:hybrids; leishmania (viannia); recombination 
 

Abstract:  

Leishmania hybrids were described mainly by Multilocus Enzyme Electrophoresis (MLEE); 
different phenotypes, compared to possible parental, were also pointed. In Multilocus Sequence 
Analysis (MLSA) incongruence between loci is detected. These sights suggest borderline strains 
(in terms of species delimitation) do occur. However, it is difficult to link MLEE hybrid profile 
with other mosaic characteristic. Here we aim to characterize by growth curve, in vivo infection 
and MLSA, three strains with hybrid profile detected by 6PGDH, an enzymatic system in 
MLEE: L. naiffi/L. braziliensis (Ln/Lb), L. guyanensis /L. braziliensis (Lg/Lb), and L. 
lainsoni/L. naiffi (Ll/Ln). For the enzymes G6PDH, ME, IDH nadp and GPI, the profile 
corresponded to one putative parental: L. naiffi, L. guyanensis and L. lainsoni. Golden hamsters 
were infected with 1x105 cells of hybrids and possible parental; all presented lesions after 15 
days. The hamsters’ isolates kept the same isoenzymatic profile. The hybrids growth curves 
were similar to those observed for one of the putative parental, exactly as in MLEE. BLAST 
using nucleotides sequences of 6PGD, G6PD, MPI, ICD, HSP70, nuclear MDH and 
mitochondrial MDH, detected that (i) Ln/Lb hit with the same identity and Max score with L. 
braziliensis, L. lainsoni and L. naiffi for 6PGD; (ii) Lg/Lb presented higher identity with L. 
shawi in ICD (100% against 99% L. guyanensis); (iii) Ll/Ln presented higher identity and/or 
Max score with L. lainsoni for all markers. These results corroborate our previous observation: 
some alleles are shared across species in 6PGD, and L. shawi belongs to the L. guyanensis 
group. Recombination analysis in RDP with 120 L. (Viannia) strains, detected an interval of 
recombination in MDHmt locus for Ll/Ln, with minor and major parental being Ln/Lb and one 
L. braziliensis; and in G6PD for Lg/Lb, with minor and major parental being L. lainsoni and L. 
guyanensis. In order to clarify the occurrence of recombination process, its propagation and 
contribution to parasite evolution it is important to understand why some markers detect such 
variability and others do not, and why the hybrid aspect has not an equal inheritance patter of 
each parental. For such purpose, phenotypic and molecular approaches must still be performed 
with these strains. These previous results reflect that these so called hybrids by isoenzymes do 
represent uncommon strains, e.g. genetic mosaics or non-symmetric hybrids. 
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Abstract:  

Leishmaniasis is a major neglected disease and a serious public health problem. Mouse models 
are used to understand mechanisms that underlie outcome of Leishmania infection. 
Macrophages are the main host cell for Leishmania infection. Previously, we demonstrated that 
macrophages from CBA mice control infection by L. major yet are permissive to L. 
amazonensis. In order to identify potential targets involved in Leishmania infection, we used a 
proteomic approach. Translocator Protein (TSPO) was found to be down-regulated during L. 
amazonensis infection in comparison with L. major infection. We hypothesized that TSPO 
modulation leads to control of L. amazonensis infection. Thus, this study aims to evaluate the 
role TSPO plays in Leishmania amazonensis infection. Initially, total RNA from L. major-
infected macrophages was purified and used to obtain TSPO-encoding gene using RT-PCR. 
Then, cloning of TSPO amplicon into pcDNA6.2/C-EmGFP-DEST was performed employing 
GATEWAY™ system to generate the plasmid pcDNA6.2-TSPO. The TSPO cloning was 
confirmed by sequencing and alignment with the TSPO gene sequence available in GenBank. 
Subsequently, pcDNA6.2-TSPO and pcDNA6.2 were used to stable transfect the macrophage 
cell-line J774 obtaining, respectively, J774 cells overexpressing TSPO and control mock-
transfected cells. Using western blot analysis, TSPO expression was found to be increased by 
20% in TSPO transfected J774 cells in related to control cells. In J774, overexpression of TSPO 
reduced by 59,77% the percentage of L. amazonensis-infected cells compared to control cells. 
This reduction was only observed at 6 hours after infection. TSPO-overexpressing cells also 
reduced in 26,2% phagocytosis index of latex beads, suggesting TSPO plays a role in 
macrophage cells-line phagocytic capability. Further studies using ligands-induced TSPO 
modulation will be conducted to evaluate the actual role TSPO plays in L. amazonensis 
infection. 

Supported by FIOCRUZ and CNPq 
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Abstract:  

Despite the importance of canine visceral leishmaniasis, the immunological mechanism that 
determines illness or resistance still remains unclear. It is known that a balance between the 
different types of immune response is needed, and that the predominance of the Th1 cell-
mediated immunity (CMI) is associated to a protective response against the disease. The 
measure of the IFN-γ production can be used to meassure this Th1 CMI in vitro but it is an 
expensive and time consuming procedure. The leishmanin skin test (LST) is a delayed-type 



 

hypersensitivity reaction to an intradermal injection of an inactivated suspension of 
promastigotes and constitutes an interesting candidate for easily evaluating the CMI in vivo. To 
the authors’ best knowledge, there are not studies that show a clear relationship between LST 
positive response and immuno-protection in naturally infected dogs. For this purpose, 69 dogs 
living in a highly endemic area (Mallorca) were included in the study. Clinico-pathological 
score (CPS), anti-Leishmania specific antibodies, LST reaction, and Leishmania-specific IFN-γ 
and IL10 levels were evaluated. Statistical analysis showed a significant correlation between 
LST diameter and IFN-γ levels (ρ = 0.408, P = 0.005). In addition, a significant greater LST and 
IFN-g response was found when comparing clinically healthy dogs (CPS < 7) with those 
clinically sick (P < 0.001). Leishmania-specific IL10 levels were not correlated with none of the 
other parameters. This is the first study showing a significant relationship between LST and 
IFN- γ, widely recognized as the most representative Th1 cytokine. 
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Abstract:  

Introduction: Visceral leihmaniasis is endemic in Brazil with an estimated lethality of 5-12%. 
Little is known on the mechanism leading to death in visceral leishmaniasis. However, these 
mechanisms may be expressed in tissue changes. Objective: The aim of this study is to 
investigate the tissue changes, including changes in cell populations and in the pattern of 
cytokine expression in patients that died of visceral leishmaniasis.  Methods: A total of 21 
necropsies of patients that died of visceral leishmaniais from 1975 to 2000 was identified in the 
autopsy archives of Professor Edgard Santos Hospital (Federal University of Bahia, Brazil). The 
necropsy reports were reviewed and demographic, clinical, laboratorial and macroscopic 
information collected. The necropsy slides were reviewed by two pathologists.  Results: Among 
the patients 13 (62%) were male, age varied between 6 moths to 56 years with median of 10 
years.  The median time of disease was 6 months. Anemia was reported in 17 (81%) patients, 
edema in 13 (62%), ascites in 4 (19%), hemorrhage in 12 (57%), diarrhea in 11 (52%) and co-
infections in 17 (81%). Albumin was low in 17/17 patients and the median of globulin/albumin 
ratio was 2. Serum creatinin was high in 7/16 patients, ALT was high in 10/15, AST in 10/15 
and FA in 7/15.  White blood cells count was low in 13/20 patients. Neutrophils were low in 
8/12 patients. Hepatomegaly was present in 17/18, cholestasis in 7/18, splenomegaly was 
present in 19/20, pulmonary hemorrhage 4/21. The histological analysis of the slides of 8 
autopsies made so far, revealed inflammatory infiltrates in liver (6/6), lungs (5/6) and kidneys 
(3/6). Lymphoid atrophy and disorganization of splenic lymphoid tissue was observed in 6/6 
patients. Conclusion: Visceral leishmaniasis is associated with a high frequency of co-infection 
and splenic lymphoid tissue atrophy and disorganization. We are now completing the study of 
the autopsies and starting the studies on cell populations and cytokines by 
immunohistochemistry. 

PPSUS. Saulo Brandão  [sauloaguiar1@hotmail.com]  
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Abstract:  

Introduction: Visceral leishmaniasis is associated with disruption of splenic lymphoid tissue and 
redistribution of cell populations involved with the immune defense. In this work, we studied 
the alterations in distribution of different isotype of plasma cells in the spleen of dogs naturally 
infected with Leishmania infantum. We also made a database of canine germline genes 
repertoire in order to analyze in the future the clonal relation among different isotypes of plasma 
cells using Hight throughput Sequencing of different regions of CR3 of genes of 
immunoglobulin. Material and Methods: Spleen samples from dogs grouped into three 
categories: noninfected animals with organized white pulp, infected animals with organized 
white pulp and infected animals with disorganized white pulp, were used in the study. The 
sections were labeled with anti-dog IgG, IgM and IgA antibodies for plasma cells identification. 
The number and distribution of plasma cells were estimated. Additionally, the clinical and 
laboratory data (biochemistry and hematology) of the animals were reviewed. Available DNA 
linear sequence (GenBank accession number NW_003726071.1) was used to search for 
corresponding genomic sequences by looking for TATTACTGT or CACAGTG (part of 
RSS).Results: Plasmacytosis was greater in infected animals with disorganized white pulp 
(7/10) than in infected animals with organized white pulp (2/10, Chi-square, P < 0,04). The 
albumin/globulin ratio and the clinical score related to canine visceral leishmaniasis were higher 
in the animals with disorganized white pulp in comparison with the animals with organized 
white pulp. A region of approximately 1.28Mb from dog chromosome 8 was found to contain 
potential VH, DH and JH gene segments. Ninety two VH, six DH and three JH segments were 
mapped to a 1.28Mb region of the dog chromosome 8. Conclusions: The plasmacytosis and 
disglobulinemia associated with visceral leishmaniasis may result of a disruption of the white 
pulp of the spleen, affecting B cell differentiation. The obtained canine database of 
immunoglobulin genes will help us to identify by the result of the Hight throughput Sequencing 
the clonal relation among different isotypes of plasma cells in spleen of different groups of dogs. 

FIOCRUZ-PAPES V, CNPq, CAPES, FAPESB. jssilva@aluno.bahia.fiocruz.br 
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Abstract:  

Background/Objectives: Visceral leishmaniasis (VL) caused by Leishmania donovani is a major 
health problem in Ethiopia. Parasites in disparate regions are transmitted by different vectors, 
and cluster in distinctive genotypes. Recently isolated strains from VL and HIV-VL co-infected 



 

patients in north and south Ethiopia were characterized as part of a longitudinal study on VL 
transmission. 

Methodology/Principal findings: Sixty-three L. donovani strains were examined by polymerase 
chain reaction (PCR) targeting three regions: internal transcribed spacer 1 (ITS1), cysteine 
protease B (cpb), and HASPB (k26). ITS1- and cpb - PCR identified these strains as L. 
donovani. Interestingly, the k26 - PCR amplicon size varied depending on the patient’s 
geographic origin. Most strains from northwestern Ethiopia (36/40) produced a 290 bp product 
with a minority (4/40) giving a 410 bp amplicon. All of the latter strains were isolated from 
patients with HIV-VL co-infections, while the former group contained both VL and HIV-VL co-
infected patients. Almost all the strains (20/23) from southwestern Ethiopia produced a 450 bp 
amplicon with smaller products (290 or 360 bp) only observed for three strains. Sudanese strains 
produced amplicons identical (290 bp) to those found in northwestern Ethiopia; while Kenyan 
strains gave larger PCR products (500 and 650 bp). High-resolution melt (HRM) analysis 
distinguished the different PCR products. Sequence analysis showed that the k26 repeat region 
in L. donovani is comprised of polymorphic 13 and 14 amino acid motifs. The 13 amino acid 
peptide motifs, prevalent in L. donovani, are rare in L. infantum. The number and order of the 
repeats in L. donovani varies between geographic regions. 

Conclusions/Significance: HASPB repeat region (k26) shows considerable polymorphism 
among L. donovani strains from different regions in East Africa. This should be taken into 
account when designing diagnostic assays and vaccines based on this antigen. 
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Abstract:  

The exoproteome of Leishmania infantum is composed of parasite derived proteins present in 
the extracellular environment. Although the exoproteome might have a significant role in the 
precocious steps of infection little is known concerning its composition. We developed an 
approach enabling the in vitro recovery of the exoproteome from logarithmic and stationary L. 
infantum promastigotes. The recovered exoproteomes were then further separated into two 
fractions, vesicles and vesicle depleted exoproteome, evaluating the protein profile of each 
fraction. Although the most abundant protein in all fractions was GP63, the protein composition 
of the separated fractions was distinct reflecting the origin of the fraction and the metabolic state 
of the parasites. The vesicle-derived exoproteome recovered from logarithmic parasites was 
significantly enriched in ribosomal proteins, indicating a potential role for these vesicles in 
protein turnover. Also, a stage specific enrichment of vesicles with properties related to 
apoptotic vesicles was observed in stationary phase parasites and evidence was obtained that the 
release of vesicles was increased in response to a death stimuli. This report on the exoproteome 
obtained from in vitro promastigote cultures provides new perspectives on Leishmania biology 
with the possibility of vesicles playing a major role in protein turnover and also in cell death. 
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Abstract:  

Introduction: Kobner phenomenon consist in the occurrence of a pre-existing disease in normal 
skin subjected to a trauma and it is usually associated with non-infectious diseases such as: 
psoriasis, vitiligo and lichen planus, but it has been reported in patients with American 
Cutaneous Leishmaniasis. This fact suggests the existence of an asymptomatic systemic 
infection or a latent one, reflecting the existence of systemic or local parasitized macrophages 
circulating. 

Results and discussion: Patient, aged 30, male, came to a consult on December 2012 in the 
dermatology´s ambulatory of Specialized Center of Tropical Medicine of Rondônia 
(CEMETRON), reporting that on August 2012 suffered an injury in the right eye, due to a direct 
trauma with a stone. He looked for several medical cares with ophthalmologists, starting 
multiples treatments, but without satisfactory results. During physical examination he presented 
two scars with a parchment/atrophic aspect in the left buttock and complaints of erythema, 
decreased of the visual acuity, photosensitivity visual and photophobia in the right eye. 
Ophthalmologic examination revealed multiple elevated lesions in the anterior stroma, white, 
irregular and with indefinite borders, located at the apex of the cornea. He reported that 8 
months ago presented two ulcers in the region of the left buttock that healed spontaneously 
within 3 months. In consultation on December 12th 2012, due to the suspicious lesions and 
because he lives in an endemic region, was requested Polymerase Chain Reaction (PCR) exam 
as of both healed lesions of left buttock as of the secretion of ocular region to search for 
leishmanias, and the later result of this exam was positive. The appearance of a corneal ulcer 
after mechanical injury in a patient with untreated American Cutaneous Leishmaniasis allowed 
the occurrence of the Koebner phenomenon. This patient had his treatment initiated on January 
8th 2013, with N-methyl meglumine antimoniate (Glucantime™) in dose of 20mg SbV/kg/day, 
during 30 days. 

Conclusion: We emphasize the unusual and inedited aspect of this type of ophthalmologic injury 
complicating cases of American Cutaneous Leishmaniasis, being also important to warn the 
patients about the possibility of occurrence of this intercurrent and should be recommended care 
with any kind of trauma in other body regions. 
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Abstract:  

When inoculated by the insect in the host mammal, some promastigotes of Leishmania presents 
a strategy of apoptotic mimicry by changing the lipids composition of the external leaflet in the 
plasma membrane, as a result from the translocation of phospholipids to the external face of the 
lipid bilayer. The macrophages recognize this apoptotic signals and perform the phagocytosis of 
the parasites without launching an inflammatory process. Here we described a strategy that 
explores the binding of annexin V to the exposed phospholipids to identify the mechanism 
responsible for this exposure in Leishmania (L.) amazonensis. Wild-type promastigotes were 
transfected with a genomic library of this organism cloned in a shuttle cosmid containing the 
hygromicin resistance marker. This way, transfected mutants will carry extra copies of segments 
of the Leishmania genome. The transfectants carrying the information for the lipid exposure 
should be able to bind annexin-V in the external membrane in an earlier development stage than 
normal. The transfectants were labeled with annexin V-FITC and the cells with increased 
fluorescence were select by fluorescence-assisted cell sorting (FACS) and cloned in semi-solid 
medium. The analysis of the annexin V-FITC binding of the obtained clones showed that 10.7 
% (± 0.26) of the population was able to bind annexin V before the stationary phase of culture 
growth (mid-log), as opposed to 2.11 % (±1.63) in wild type. The characterization of the cosmid 
DNA by nucleotide sequencing will allow the search, by comparison to genomic data-bases for 
possible candidate genes for the coding the responsible molecule for the phospholipid exposure. 
To confirm the role in the observed phenotype, the DNA fragments coding for the candidate 
genes will be cloned in a Leishmania expression vector and transfected into WT cells. The 
obtained clones are expected to bind annexin V in the log phase of culture growth as observed in 
the cells bearing the cosmids. 

Financial Support; FAPESP and CNPq. 
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Abstract:  

This study investigated the genetic characteristics of L. infantum population from São Paulo 
State (SP), Brazil, in order to collaborate with information about the possible origins of parasites 
and the introduction and spread of visceral leishmaniasis (VL) in this area. Multilocus 
microsatellite typing (MLMT) was performed using a set of 17 microsatellite markers. DNA 
was extracted from 250 tissue samples from dogs diagnosed with VL and 112 (45%) were 
genotyped: 67 from the northwest region (NWSP) and 29 from the southeast region (SESP) of 
SP. The results were correlated with 16 samples from Mato Grosso do Sul State (MS) (which 
borders NWSP). Although a small portion of samples was genotyped, it was possible to amplify 
multiple loci using DNA extracted directly from dog tissues, which generally present small 
amounts of Leishmania parasites. Despite the fact that MLMT defined 33 different genotypes, a 
low polymorphism was detected in the parasites studied with 10 loci being polymorphic. There 
are two main populations circulating in SP with strong genetic differentiation. POP-A was 



 

composed by samples from SESP and NWSP and presented a weak signal of geographical 
substructure. The majority (93.75%) of MS samples belonged to POP-B, with just one sample in 
POP-A. POP-B was also comprised by 10.34% of SESP and 26.87% of NWSP samples. POP-A 
was composed by 73.13% of NWSP, 89.66% of SESP samples, and one sample from MS. The 
MLMT analysis supported the idea of canine VL being introduced in the NWSP by the traffic of 
humans and dogs from MS. In SESP occurred an introduction of a new L. infantum population. 
Probably the transmission was spread by traffic of infected dogs from other Brazilian regions or 
by introduction of imported dogs from other countries. All these data together contributed to the 
detection of the genetic profile of L. infantum populations in SP State. 
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Abstract:  

Leishmaniasis is a disease caused by parasites of the genus Leishmania, with approximately 12 
million cases in the world (WHO, 2011). The forms of the disease in humans are cutaneous, 
mucocutaneous and visceral leishmaniasis. Leishmania amazonensis is the etiological agent of 
mucocutaneous leishmaniasis, which is characterized by a decrease in the immune response of 
the infected patient. Ecto-NTPDases are enzymes located at the external cell surface, that 
hydrolyze tri- and/or di-phosphate nucleotides, such as ATP and ADP, being essential for the 
acquisition of purines by trypanosomatids. Recent studies have shown a close relationship 
between the activity of ecto-and NTPDases infectivity of trypanosomatids. Thus, in this work, 
we aimed to perform the identification and molecular characterization of the ecto-NTPDase 
gene in L. amazonensis. This characterization can contribute to the understanding the role of this 
ecto-enzyme in the infectivity and virulence of the parasite. To develop this work, PCRs were 
performed using a set of degenerated primers based on the conserved regions of apyrases 
(ACRs) 1 and 5, aligned from the available DNA sequences of parasites from the genus 
Leishmania. After the DNA sequencing of the region comprised between the ACRs 1 – 5, we 
designed two new set of primers, to amplify the initial and terminal portions of the ecto-
NTPDase CDS. The PCR products were cloned and ten clones of each target were isolated and 
cultivated to proceed the plasmid purification, using the Kit TOPO TA. The nucleotide sequence 
was determined by DNA sequencing using the Genome Sequencing Platform of DNA (PDTIS-
Fiocruz), and analyzed using the MEGA software. The complete sequence was aligned with 
ecto-NTPDase mRNA sequences from other especies from the genus Leishmania, presenting 
high homology rates (92% with L. infantum, 91% with L. major and 83% with L. braziliensis). 
From this sequence we are now designing a set of primers to perform a quantitative Real-Time 
PCR assay, in order to compare the ecto-NTPDase gene expression among virulents and 
avirulents strains of L. amazonensis.  
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Abstract:  

Leishmania infantum causes leishmaniasis in the Mediterranean area with a diversity of the 
clinical manifestations that depends on the species and the immune response of the host, 
according to the associated cytokine profiles. The mechanisms by which individuals with 
subclinical L.infantum infection achieve control over the infection are as yet not understood. IL-
17 plays a critical role in inflammation and autoimmunity and participates in defence 
mechanisms against certain pathogens. A few studies have assessed the role of IL‐17 in parasitic 
diseases in humans and shown that IL-17 may protect against VL. 

In this study, we evaluated the cytokine profile, in asymptomatic blood donors (BD) and in 
patients with cutaneous (CL) and visceral leishmaniasis (VL) evaluating whether IL-17 
production was associated with control of infection by L. infantum. 

Sera samples from: a) 39 BD from Balearic Islands (Spain) with asymptomatic leishmaniasis; b) 
22 patients with CL; c) 6 patients with VL from Catalonia (Spain) and d) 32 negative control 
cohort, from Balearic Islands were tested. 

The asymptomatic L. infantum infection on BD were determined by Western blot (WB) and the 
presence of parasite in blood by a real-time PCR (RT-PCR). Diagnosis of CL and VL were 
confirmed by observation and/or isolation of parasite in tissue samples. 

The Human Th1/Th2/Th17 cytokine kit (Becton Dickinson and Company, BD Cytometric Bead 
Array (CBA)) was applied to measure production of IFN-γ, IL-2, TNF-α, IL-4, IL-6, IL-10 and 
IL-17. 

Data of this preliminary study shows that IL-17 was the cytokine with higher values in all 
populations studied and levels were higher in CL patients and in BD, suggesting its role in the 
control of the infection in these subjects. 

All populations showed level of IL-6, higher in VL patient’s samples and lowest levels of IL-6 
in asymptomatic BD and in CL patients. It could be related to the dissemination of the disease 
and its role as suppressor of macrophages (p<0.05). 

IL-2, IL-4 and TNF-α levels were very low in all populations, but higher in BD and CL than in 
VL cohort (p<0.05). IL-10 and IFN-γ cytokine levels were higher in patients with VL (p<0.05). 

No correlation was found between each cytokine levels and either WB or RT-PCR results. 

Further studies related to cytokines profile are necessary to improve our knowledge on the 
mechanisms involving in the progression of L. infantum infection in asymptomatic subjects. 
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Abstract:  

The problem of chronic and non-healing cutaneous leishmaniasis (CL) is not yet solved. The 
aim of this study was to describe the characteristics of chronic and non-healing CL patients 
admitted to dermatologic clinic of Razi skin Hospital, Tehran, Iran from January 1990 to 
January 2013. During a 23-year study, patients with CL onset more than 3 years were included. 
According to inclusion/exclusion criteria, 40 patients (24 males, 16 females) were enrolled. 
Clinical pictures, location of the lesion(s), and response to therapy were recorded. The patients 
were treated with intralesional meglumine antimoniate, intramuscular meglumine antimoniate, 
intravenous sodium stibogluconate and miltefosine. The level of interferon-gamma in the 
supernatant of patients’ mononuclear cells stimulated with Leishmania antigens were checked in 
24 patients. The mean age of the patients was 29.45 ± 15.58 years (range 6 to 80 years). The 
mean duration of CL lesion was 5.65 ± 3.23 years (range 3 to 15 years). The mean interferon-
gamma level was 662.83 ± 835.63 picogram/milliliter (range 0 to 3120 picograms/ml). The 
interferon-gamma level was significantly (p<0.05) lower than regular type of CL. The clinical 
features of CL in order of frequency were as follows: simple chronic (according to some 
authors, not lupoid clinical picture of leishmaniasis was described as simple chronic) (24), 
lupoid (7), CL lesion due to leishmanization (4), anergic CL (2), erysipeloid (2), and mucosal 
(1). Anatomical sites of the lesions in order of frequency were as follows: face (18), hand (6), 
arm (5), multiple sites (5), forearm (4), elbow (1), and mucosal (1). In 2 patients, coexistence of 
CL with tuberculosis was observed. Except one patient who discontinued the follow-up, other 
39 patients responded to therapy as follows: intramuscular meglumine antimoniate (23), 
intravenous sodium stibogluconate (11), miltefosine (3), and intralesional meglumine 
antimoniate (2). Two patients were treated with combination of anti-leishmania and anti-
tuberculosis therapy. In follow-up of patients, recurrence occurred in anergic patients. We 
concluded that simple chronic and lupoid were the most frequent clinical pictures of chronic CL 
in Iran. The most frequent anatomic site of chronic leishmaniasis was face. The response to 
intravenous sodium stibogluconate was favorable. It is concluded that the anatomic site of lesion 
as well as the type of immune response generated contribute to chronicity of CL. 
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Abstract:  

Toll like receptors (TLRs) are type1 transmembrane proteins expressed primarily in immune 
cells responsible for the first line of defense including macrophage, dendritic cells, mucosal 
epithelial cells, neutrophils and dermal endothelial cells. This class of receptors also called 
pattern recognization receptors (PRR) is capable of sensing organisms ranging from protozoa to 
bacteria, fungi to viruses upon detection of pathogen associated molecular patters (PAMPs) and 
they can induce the synthesis of inflammatory cytokines. In contrast to the ample evidences for 
the recognition of Bacterial PAMPs, very little work has been done on the role of TLRs in the 
host response with eukaryotic leishmania parasite. Studies from animal models have 
demonstrated that TLR 2, TLR4 and TLR9 contribute to the immune response against 
leishmania infection. However, there is no data available with role of TLRs in human Visceral 
Leishmaniaisis (VL). In the present study, we investigated the expression of TLR 2, 4 and 9 
mRNA in splenic aspirate of VL patients. Quantitative measurement of splenic mRNA at 
pretreatment showed significantly elevated levels of TLR 2 (p< 0.001) and TLR 4 (p<0.01) 
compared to 3-4 weeks paired post-treatment samples. However no significant difference was 



 

observed in the mRNA expression of TLR 9 (p=0.346) in the pre and post treated paired splenic 
samples. Further by sequential enrichment of splenic cell subsets using magnatic columns and 
beads, CD14+ (monocytes/macrophages), the main cell population harboring the leishmanias 
parasite in spleen, appeared to have maximum expression of TLR 2 & 4. This data suggest a 
possible role of TLR signaling in outcome and pathogenesis of VL. 
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Abstract:  

Leishmania (Viannia) braziliensis is the major cause of American tegumentary leishmaniasis 
(ATL) in Brazil. L. (V.) braziliensis causes three forms of leishmaniasis in Bahia: localized 
cutaneous (CL), mucosal (ML) and disseminated leishmaniasis (DL). As an initial step for the 
improved understanding of the host-parasite events that may help determine the outcome of 
infection, we evaluated the global gene expression pattern in healthy volunteers monocyte 
derived macrophages (MDM) infected with parasites isolated from the three outcomes of ATL. 
A multiplicity of infection of 2 parasites per MDM was used. The DNA micorarray analises 
employed total RNA collected from the MDM at 4h of infection. At that time point, 
approximately 80% of the MDM in the cultures were infected, with an average five parasites per 
host-cell. Over five hundred host genes, belonging to different functional groups, presented 
significant changes in their behavior, the large majority being repressed in infected MDM. To 
validate the general findings and extend the analises to later time points, we performed a kinetic 
evaluation (30 min, 4, 24 and 48 hous post-infection), using two strains of the parasite. We 
assessed expression by real-time PCR of 21 transcripts, representing the diverse classes of genes 
affected in the initial study. The levels of MDM infection remained stable throughout the 
kinetics evaluation. Approximately 80% of the MDM were infected in the cultures. However the 
numbers of parasites per MDM increased steadily from approximately 5 at the 4h time point to 
around 20 parasites per cell. Regarding gene expression expression, at 4h the levels of the 21 
transcripts evaluated in the validation were similar to those in the original study. During later 
time points, though, part of the transcripts kept levels similar to those at 4h, but some presented 
significant changes in their behaviors. Altogether the data indicate that during the early 
interaction between L. (V.) braziliensis and the host macrophage there is a general suppression 
of major processes in the cell, which may be important for the parasite to establish infection. 
However accurate understanding of the host-parasite relationship requires a thorough evaluation, 
including several time-points throughout the infective process. 
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Abstract:  

Emergence of resistance against commonly available drugs poses a major threat in the treatment 
of Visceral Leishmaniasis (VL), particularly in the Indian subcontinent. Absence of any licensed 
vaccine against VL emphasizes the urgent need to develop an effective alternative vaccination 
strategy. Kinetoplastid Membrane Protein-11 (KMP-11) is a highly conserved antigen in 
Leishmania with very high epitope density.We have developed a KMP-11 encoding 
recombinant vaccinia virus (rVV), which was tested for efficacy in both prophylactic and 
therapeutic settings. 

For prophylactic vaccination we performed heterologous prime-boost immunization using 
KMP-11 plasmid DNA priming followed by boosting with recombinant vaccinia virus (rVV) 
expressing the same antigen. This immunization strategy had more than 90% efficacy in 
BALB/c mice and hamsters experimentally infected with antimony resistant (Sb-R) and 
sensitive (Sb-S) Leishmania donovani. In murine model, protection was accompanied with 
generation of antigen specific CD4+ and CD8+ cells producing IFN-γ, IL-2 and TNF-α. T-cells 
from vaccinated animals respond to antigen recall in vitro by proliferating and significant 
activation of polyfunctional T-cells is observed. Successful prophylactic vaccination also 
generated strong cytotoxic response. 

For therapeutic vaccination we injected KMP-11 expressing virus in animals already harbouring 
Sb-S and Sb-R parasites. This reduced parasite number by 50%-60% in different organs. 
Cellular immune response in vaccinated animals was only marginally increased following 
therapeutic vaccination. During active VL, parasites quench cholesterol from host cell 
membranes and impairs antigen presenting cell (APC) function. Our study reveals that APC 
function remained significantly diminished even after therapeutic vaccination. Without 
restoration of the APC function therapeutic vaccination is bound to have low efficacy. This issue 
is currently being addressed by a therapy with liposomal delivery of cholesterol followed by 
injection of recombinant virus. 

Our study reveals that a prophylactic heterologous prime-boost vaccination with KMP-11 as 
antigen produces high quality CD4+ and CD8+ T-cells and gives protection against VL. But we 
need to find alternative strategies, such as chemo-immunotherapy, to increase the efficacy of 
therapeutic vaccination. This on-going research should provide insight into developing alternate 
prophylaxis and therapy for Visceral Leishmaniasis. 
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Abstract:  

Clinical manifestations associated with L. panamensis infection range from self-healing 
cutaneous lesions to chronic ulcers with years of disease evolution. Murine models of cutaneous 
leishmaniasis (CL) revealed that a polarized Th1 response associates with disease resistance and 
resolution. However, a mixed Th1/Th2 response characterizes human CL caused by L.Viannia 
species, without a clear cytokine profile linked to the clinical outcome of infection. 



 

Chronic CL characterizes by scarcity of parasites in the lesion and an exacerbated inflammatory 
response. Unbalanced and hyperactive inflammation contributes to tissue damage, disease 
progression and parasite persistence. The mechanisms by which immune cells are recruited to 
the lesion site and become activated, and their correlation to clinical outcome, remain elusive. 
We studied the contribution of chemokines and chemokine receptors on the clinical outcome of 
CL during L. panamensis infection. 

PBMCs-derived macrophages from healthy donors were infected with L. panamensis strains 
isolated from patients with self-healing (n=4) and chronic CL (>6 months of evolution) (n=5). 
Gene expression of inflammatory mediators and receptors was evaluated by qRT-PCR. A strong 
and consistent pattern of CCL (ccl2, ccl8) and CXCL (cxcl1, cxcl2, cxcl3 and cxcl5) chemokine 
induction was observed upon infection with strains from patients with chronic CL. Conversely, 
no apparent chemokine response was elicited in macrophages infected with strains from self-
healing patients. The genetic background of human macrophages (n=3) did not alter the 
expression profile induced by the parasite strains. Expression of ccl8, cxcl2, cxcl3 and cxcl5 was 
evaluated in lesion biopsies from patients with chronic CL (n=5) and biopsies from Montenegro 
skin tests of individuals with asymptomatic infection (n=5). Increased expression of cxcl5 
(p<0.05) and a trend of upregulation of ccl8 and cxcl3 was observed in lesions from patients 
with chronic CL. 

Our study revealed a striking dichotomy in macrophage chemokine gene expression elicited by 
infection with L. panamensis strains from patients with self-healing and chronic CL, consistent 
with parasite-mediated hyperactivation of the inflammatory response driving chronicity. 
Predominant upregulation of neutrophil and monocyte chemotractants may reveal novel 
mechanisms of antigen persistence and sustained inflammatory activation and may provide new 
therapeutic targets against chronic CL. 
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Abstract:  

Introduction: American Tegumentary Leishmaniasis (ATL) is caused by Leishmania parasites, 
and affects the skin as well as mucosal tissues of the upper digestive airways (nose, mouth, 
pharynx and larynx). Mucosal lesions (ML) can be presented as clinical granulations or 
ulcerated lesions. However, secondary colonization from another infectious agents can be 
observed secondarily to trauma or in relative immunocompromised patients (i.e: 
malnourishment, drug addictions), as well as in patients with poor oral health and/or denture and 
hiposalivation. In these cases, the macroscopic/microscopic characteristics of lesions suffer 
alterations, difficult a correct diagnosis. Relate of case: Men, 69-year-old, white, previous story 
of smoking, attended at VigiLeish (IPEC/FIOCRUZ) reporting 3 years-old oral lesions 
associated to odynophagia, dysphagia and weight loss (10 kg). At clinical examination it was 
observed amputation of the uvula as well as lesions in soft palate, hard palate and pharynx as 
well as hyperplasia from denture chamber suction and hyposalivation. All lesions presented 
granulations and ulcerated areas with yellow dots, suggesting secondary infection. Positivity to 
Montenegro skin test (40x36mm), positive serology to Leishmania sp (ELISA) and no specific 



 

histopathology (no specific chronic inflammatory with superficial hyperplasia and 
plasmocytosis) were verified. The ML was confirmed by PCR (Leishmania sp) in tissue biopsy. 
The Leishmania sp isolation was negative; however, there was growth and isolation Candida 
spp. in tissue culture. The patient was treated with the an association of meglumine antimoniate 
5mg Sb5+/kg/day + Pentoxifylline 400mg (total 30 doses) for ATL and topic antimycotic 
(myconazol gel) for Candidiasis. At the end of treatment, the affected tissues presented fibrotic 
scar and synechia. After 6 month post treatment no signs of reactivation were detected. 
Conclusions: In the present case, the presence of Candida sp difficult the detection of 
Leishmania sp, which was only detected by PCR. ATL lesions modified by the presence of 
prosthesis and/or associated with secondary bacteria/fungi infections remains a challenge for the 
correct diagnose of ATL, many times needing additional exams which are not always available 
at First Care Units. In addition, in the presence of secondary infection, the concomitant 
treatment can decrease the final dose of drugs necessary to heal ATL lesions avoiding side 
effects manly in old age patients. 
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Abstract:  

Pancytopenia is present in active visceral leishmaniasis (VL) but its pathogenesis is poorly 
known. Since hypersplenism and disgranulopoiesis are suggested in different studies and few 
hematological factors studied, bone marrow cell alterations and expression of insulin-like 
growth factor (IGF)-I and IL-7 were evaluated in the present study. The IGF-I is considered to 
have an important role on hematopoiesis mainly of the erythroid cell and IL-7 on the 
lymphopoiesis. We evaluated 13 naturally L. (L.) infantum-infected dogs and 10 control dogs. 
Dogs presenting Erlichia canis coinfection were discarded. Besides hematological exam, sternal 
bone marrow was collected to analyze morphological alterations and IGF-I and IL-7 mRNA 
expressions and parasite load by Real Time PCR. The hematological exam revealed 5 dogs with 
pancytopenia and 8 with bicytopenia. All VL dogs exhibited normocitic normochromic anemia, 
leucopenia and/or thrombocytopenia. In the myelogram we observed dysgranulopoiesis (100%), 
dyserythropoiesis (100%) and dysmegakaryocytosis (53.8%) and an increase in the 
myeloid:erythroid ratio. The precursor erythroid cell: mature erythroid cell ratio was higher in 
pancytopenic than in bicytopenic dogs. We also observed an increase in the mature myeloid and 
a decrease in the mature erythroid cells when compared with control dogs. The amount of 
precursor erythroid cells was higher in pancytopenic than in bicytopenic dogs. In the differential 
count, we observed an increase in the number of lymphocytes in VL dogs than in controls but a 
significantly lower number lymphocyte in pancytopenic compared with bicytopenic dogs. We 
observed a significant decrease of the plasma cell in VL dogs compared to control dogs. 
Analyzing the bone marrow biopsy of six infected dogs with bicytopenia, we observed in 
83.33% an increase of the cellularity, degeneration and/or necrosis and megakaryocytic 
hyperplasia. The IGF-I mRNA expression was lower but the IL-7 mRNA expression higher in 
VL dogs when compared with control dogs. The parasite load of pancytopenic was higher than 
of bicytopenic dogs. In canine VL, the morphological analysis suggests the occurrence of 
dishematopoiesis with gradual disturbance in the maturation process. Furthermore, a decreased 



 

IGF-I mRNA expression may be implicated in the hematological changes mainly of erythroid 
series and IL-7 mRNA expression in the lymphocyte proliferation. 

Supported by FAPESP, CAPES, CNPq, LIM-38 (HC-FMUSP) 
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Abstract:  

Leishmania infantum causes visceral and cutaneous leishmaniasis in northern Morocco. It 
predominantly affects children under 5 years with an incidence of 100 cases per year. Genetic 
variability and population structure has been investigated for 33 strains isolated from infected 
dogs and humans in Morocco. A multilocus microsatellite typing (MLMT) approach was used 
in which an MLMtype based on size variation in 14 independent microsatellite markers was 
compiled for each strain. MLMT profiles of 10 Tunisian, 10 Algerian and 21 European strains 
representing different zymodemes were included for comparison. A Bayesian model-based 
approach and phylogenetic analysis inferred two L. infantum populations, population 1 
comprising all MON-1 strains and population 2 comprising all non-MON-1 strains. None of the 
Moroccan strains were assigned to the non-MON-1 population. Population 1 was further 
subdivided in two subpopulations, A consisting of 13 Moroccan strains and all European strains 
of MON-1 type B consisting of 15 Moroccan strains and the Tunisian and Algerian MON-1 
strains, which were significantly different from each other. Gene flow was noticed between sup-
populations A and B. Five strains showed mixed A/B genotypes indicating possible 
recombination between the two populations. The presence of two sub-populations co-existing in 
Moroccan endemic foci, suggests multiple introduction of L. infantum from/to Morocco; (1) 
introduction from/to the neighboring North African countries, (2) introduction from/to Europe.  
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Abstract:  

The parasitic protozoan Leishmania causes a wide spectrum of diseases and passes through 
differentiation between the sand fly and the intracellular form. Despite distinction between 
forms, there is no method to express a protein in a specific life-cycle stage of the parasite. Here, 
we present a useful plasmid for leishmania that can express recombinant proteins in a specific 



 

life-cycle stage. We tested one possible construction that used the 3’-UTR region of the amastin 
gene to control the expression of a fluorescent protein exclusively in the amastigote stage. Also 
we used the 3’-UTR of a tubulin to obtain a homogeneous fluorescence in all stages of the 
parasite life cycle. As expected, was observed a fluorescence exclusive to the amastigote phase 
with the 3’-UTR amastin construction, and a constitutive fluorescence when our expression 
were regulated by the 3’-UTR of a tubulin. The plasmid described here is very versatile and ease 
to use, since it is changeable in respect to the drug that will be used for selection, the cloned 
protein to be expressed and also the specificity of the life cycle stage that a desired protein will 
be expressed. 
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Abstract:  

Costimulatory interaction between OX40 on T cells and OX40L on dendritic cells, induces 
differentiation of naïve T cells into Th2 cells that produce IL-4. Since IL-4 has been shown to be 
critical in pathogenesis of cutaneous leishmaniasis by L major, we hypothesized that blockade 
of OX40-OX40L co-stimulation is likely to inhibit disease progression in L. major infection. To 
test this hypothesis, we measured cutaneous growth of L major in OX40L-/- BALB/c mice and 
similarly infected WT (OX40L+/+) mice. However, following footpad inoculation with L major 
promastigotes, both OX40L-/- mice and OX40L+/+ mice developed progressive footpad 
infection with comparable parasite loads. Analysis of cytokine responses at week 7 post-
infection using Leishmania¬-antigen stimulated lymph node cells from OX40L-/- mice 
produced significantly lower levels of Th2-associated cytokines IL-4 and IL-10 compared to 
cells from WT mice, however, both groups produced comparable levels of IFN-γ. These 
findings demonstrate that OX40-OX40L interaction plays a role in Th2 induction but this 
pathway is not critical in determining susceptibility to L major infection. 
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Abstract:  

American cutaneous leishmaniasis is an infectious disease endemic to south america, that 
presents a broad clinical and epidemiological spectrum. Even though leshmaniasis is a relevant 
public health issue, little is known of it’s pathogenesis. Objective: Report two cases of 
cutaneous leishmaniasis triggered by trauma. Case reports: case 1.  A 30 year-old female patient, 
residing in Brasilia - Brazil, presented with an erythematous ulcerated plaque and crusts in the 
lower third of her right limb. This lesion emerged after a session of Glass laser for hair removal. 
Histological sections from biopsied material showed histiocytes containing rounded structures 



 

suggestive of Leishmania. Montenegro’s intradermal reaction measured 20x19mm; smear and 
culture were positive for Leishmania. Polymerase Chain Reaction (PCR) was positive for 
Leishmania (Viannia) braziliensis. She was treated with 3 doses of intramuscular pentamidine 
injections, 4 mg/kg/dose. The patient remains under observation, until complete healing of the 
lesion. Case 2- A 59-year-old female patient, residing in Brasilia-Brazil, underwent a shaving 
and electrocoagulation procedure for intradermal nevi on her face and left thigh in November of 
2010. In January of 2011, she noted erythematous nodules on the post-procedure scars. Multiple 
antibiotic medication regimens for rapidly growing mycobacteriosis were attempted without 
improvement. Histological sections from samples obtained from two different biopsies 
displayed a granulomatous inflammatory process with macrophages containing amastigotes 
compatible with leishmaniasis. Treatment with liposomal amphotericin B, 2 g, led to resolution 
of the lesion with complete healing. Discussion: Few cases of trauma-induced leishmaniasis 
have been reported in the literature. Some experimental models of infection in BALB/c mice 
and hamsters showed a higher frequency of leishmaniasis lesions coinciding with areas of 
induced trauma. It has been postulated that the migration of infected macrophages prompted by 
a cascade of inflammatory cytokines would be involved in the development of these lesions. 
Generally, lesions of cutaneous leishmaniasis develop where the promastigotes are inoculated 
by the phlebotomine. Thus, the finding of trauma-induced leishmaniasis can contribute to a 
greater understanding of how the dissemination of leshmania skin lesions might occur following 
infection. 
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Abstract:  

Promastigote surface antigens (PSA) are membrane proteins present on the surface of the 
protozoan parasite Leishmania (L.). Their exact role has not been clearly identified, while they 
are suggested to be involved in parasite-host interactions through the presence of specific 
leucine rich repeats (LRRs). PSA genes are unique to the genus Leishmania. They are organized 
in several copies that have been initially described on chromosome 12 of several Leishmania 
species. With the advent of the complete genome sequences of L. major, L. infantum and L. 
braziliensis, precise organization of these genes has been studied. Indeed, genes found on 
chromosome 12 generally showed high diversification and other gene subtypes have been 
identified on chromosomes 5, 9, 21 and 31. Since the genomes of two other Leishmania species 
are now available (L. donovani and L. mexicana) we propose to identify and characterize PSA 
genes in those species and compare the gene families among highly related orthologs and also 
between divergent paralogs. 

A Blast search analysis against the complete genome sequences of L. donovani and L. mexicana 
allowed to identify respectively, 5 and 14 PSA genes. Within L. donovani genome, PSA genes 
were found as single copies on chromosomes 9, 21 and 31 and 2 copies on chromosome 5. 
While in L. mexicana they were present mainly on chromosome 12 (9 genes) and 5 (2 genes) 
and as single copy on chromosomes 9, 21 and 30. We then conducted a MEME analysis, which 
determines un-gapped multilevel motifs. Results on a dataset of all PSA gene sequences from 
the available Leishmania species genomes, showed conservation of significant motifs 
representing PSA signatures: signal peptide, LRR repeats and Serine/Threonine-rich stretches. 
GPI anchor domains were either present or absent allowing PSA proteins to be either membrane 



 

anchored or secreted. These results are in agreement with previously described PSA genes 
architecture. Interestingly, chromosome-specific PSA signatures were found for gene subtypes 
present on chromosomes 5, 9, 21, 30 and 31 and some of them showed truncated or incomplete 
PSA genes. Besides, comparison of orthologous PSA genes using MEME and phylogenetic 
analysis using Phylip package showed the ancestral PSA sequence is probably an L. major PSA 
gene present on chromosome 12, from which PSA genes has evolved and diversified. Inter- and 
intra-chromosomic rearrangements are possible mechanisms that allow modulating generation 
of diversified PSA gene family, which may be involved in different adaptative functions. 

The study received the support of the ministry of higher education and research in Tunisia 
(LR11IPT04). 
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Abstract:  

Phlebotominae represents one group of insects of medical importance, especially in Brazil, 
being associated with the transmission of Leishmaniasis. The production of knowledge about 
the morphology and morphometry of both male and female sand fly vectors of American 
Cutaneous Leishmaniasis (ACL) may indicate structures as important diagnostic information for 
phylogenetic studies to assess the relationship of vector-pathogen coevolution. In this aspect the 
main proposal of this study was to analyze comparatively species of sand flies that are important 
vectors of Leishmania spp.. Were analyzed 13 landmarks in the wings for the geometric 
morphometry (52 specimens of each species), 59 morphometric and 52 morphological 
characters (using 20 males and females for each species) of Nyssomyia intermedia (Jacarepaguá-
Rio de Janeiro), Ny. neivai (Eldorado, Itariri, Iporanga e Pedro de Toledo-São Paulo), Ny. 
whitmani (Ilhéus-Bahia), Bichromomyia flaviscutellata (Bragança-Para), Migonemyia migonei 
(Baturité-Ceara) e Brumptomyia troglodytes (Iporanga, Barra Bonita e Ariri-São Paulo, as 
outgroup). The morphometric analyzes were able to separate the studied Phlebotominae genera 
as proposed by Galati, 1995. These results also corroborate with the separation of Nyssomyia 
and Bichromomyia. The comparative analysis of sand flies species by classical and geometric 
morphometry allowed us to discuss about the taxonomic position of Ny. intermedia and Ny. 
neivai, considered by some authors as cryptic species; significant differences were observed in 
some analyzed characters, as the centroid size of the wings and the ratio between the genital 
filaments and the tip of the genital filaments. By the classical morphometric analysis, the size of 
the centroids of the wings as well as the mean forms of the wings suggested Nyssomyia nearest 
phenetically to Mg. migonei, both vectors of Leishmania (Viannia) braziliensis, than Bi. 
flaviscutellata, vector of Leishmania (Leishmania) amazonensis. 
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Abstract:  

Leishmania enriettii has only been found in southern Brazil, causing cutaneous and diffuse 
leishmaniosis in naturally infected guinea pigs (Cavia porcellus). Despite more than a half 
century from its discovery, the clinical signs in guinea pigs and the genetic variability are still 
unclear. The main aim of this study was described the clinical features, by observing naturally 
infected guinea pigs and investigated the potential reservoir hosts. In addition we intended to 
resolve the polymorphism trait of the L. enriettii complex. We analyzed 26 guinea pigs from 8 
distinct Parana state counties, all showing lesions compatible with leishmaniosis, such as skin 
nodules or ulcers. Direct examination of the lesions by fine-needle aspiration or biopsy was 
conducted followed by isolation and in vitro growth of the protozoan for identification by 
random amplification of polymorphic DNA (RAPD)-PCR. Through the direct exam, a large 
number of intracellular amastigote forms were observed in the lesions of all animals. Different 
strains of the parasite, isolated from 22 animals, were grouped in 5 clusters of approximately 
65% similarity. We looked for L. enriettii in other potential reservoir hosts but the parasite was 
not observed neither isolated from any of the wild animals captured within the same 
geographical area. These results confirm that distinct strains of L. enriettii circulate in guinea 
pigs from Parana state, more specifically in and around the capital Curitiba, where we believe it 
serves as the center for dispersion of the species. 
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Abstract:  

The emergence of antimony-resistant Leishmania species is a relevant problem in several 
countries. As the vast majority of studies about antimony resistance mechanisms have used Old 
World Leishmania species, little is known about the mechanisms of drug resistance in the New 
World species. Therefore, in this study we performed a comparative proteomic analysis of SbIII-
resistant and -susceptible Leishmania braziliensis (LbSbR) and Leishmania infantum chagasi 
(LcSbR) lines by using two-dimensional gel electrophoresis (2-DE) followed by mass 
spectrometry analysis (MS) for protein identification. Of 209 spots exclusively (orphans) and 
differentially expressed in all Leishmania samples analyzed, 139 spots were submitted to 
MS/MS analysis for protein identification, since they were well-defined and reproducibly 
detected in the 2-DE gels. Among these, 97 (70 %) were identified as 64 distinct proteins. 
Comparative analysis of data showed that most of the proteins found in LbSbR line are involved 
in antioxidant defense (7 proteins), followed by cytoskeletal proteins (5 proteins), while an equal 
number of proteins (4 proteins) related to stress and metabolism were found. A small number of 



 

proteins involved in RNA/DNA processing (1 protein) and translation (2 proteins) were 
identified in this species. In the LcSbR line, a large number of metabolic proteins (15 proteins) 
were found, followed in abundance by heat-shock proteins (6 proteins), cytoskeletal proteins (3 
proteins), proteins involved in antioxidant defense (2 proteins), RNA/DNA processing (2 
proteins), and those involved in protein biosynthesis (1 protein). In this LcSbR line, 10 proteins 
were annotated as hypothetical. We found that some proteins were differentially expressed in 
both the L. infantum chagasi and L. braziliensis lines. Elongation factor 1-alpha was 
overexpressed in susceptible lines of both species. Moreover, the differential expression of five 
specific proteins was shared between the SbIII-resistant lines of both Leishmania species. Of 
these five proteins, three are heat shock proteins family members, HSP70, HSP83-1 and 
mitochondrial precursor HSP60. Besides these, tryparedoxin peroxidase and cytoskeletal protein 
(alpha-tubulin) were also overexpressed in both resistant parasite lines. Together, these results 
show that the mechanism of antimony-resistance in Leishmania spp. is complex and 
multifactorial. 

Financial Support: CNPq, FAPEMIG, UNIMONTES, CPqRR and UNICEF/UNDP/World 
Bank/WHO/TDR. 
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Abstract:  

Chronic manifestations of cutaneous leishmaniasis (CL) are characterized by an uncontrolled 
and hyperactive immune response. We have shown a striking dichotomy in the profile of 
chemokine gene expression in human macrophages elicited by infection with L. panamensis 
strains isolated from patients with self-healing and chronic CL. This is consistent with parasite-
mediated hyperactivation of the inflammatory response driving chronicity (Navas, et.al–Abstract 
#461). However, the mechanisms underlying such activation are unknown. 

Regulation of gene expression in Leishmania is primarily post-transcriptional. Thus, 
experimental approaches based on comparative proteomics are essential for identification of 
parasite-specific factors associated to phenotypes of interest. Through a comparative proteomic 
approach, we sought to identify parasite-specific determinants with putative functions in the 
differential modulation of the inflammatory response in human macrophages. 

The soluble proteomes of L. panamensis strains isolated from a patient with chronic CL of > 10 
years of disease evolution (L.p.2504c), and from a patient with self-healing CL with 3 months of 
clinical evolution (L.p.2271a) were analyzed by 2D-SDS-PAGE. Differentially expressed 
proteins were identified by LC/MS-MS. Six proteins were differentially expressed among the 
two strains. Enzymes involved in protein synthesis and degradation (eF1ß, ubiquitin-conjugating 
enzyme e2) and thiazole biosynthesis (4-methyl-5(beta-hydroxyethyl)-thiazole monophosphate 
synthesis protein) were uniquely expressed in L.p.2271a, while glutamine synthetase was 



 

uniquely expressed in L.p.2504c. The isoelectric point of asparagine synthetase augmented in 
L.p.2504c, suggesting post-translational modifications unique to this L. panamensis strain. 

Despite the divergent immunophenotype induced in macrophages upon infection with L. 
panamensis strains isolated from patients with self-healing and chronic CL, minor variations 
between the soluble proteomes of these strains were observed. Interestingly, overexpression and 
modification of enzymes involved in aminoacid and antioxidant metabolism (glutamine and 
asparagine synthetases) may provide a basis for fitness, promoting parasite persistence in 
chronicity of cutaneous lesions. 
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Abstract:  

The large family of membrane adenylate cyclases in T. brucei was shown to play a pivotal role 
in the infection process through their silencing of the first line host defense, the liver myeloid 
cell compartment. TNF-alpha mediated trypanocidal activity of myeloid cells is suppressed, via 
a mammalian PKA-dependent pathway, by parasite cAMP produced upon attack or 
phagocytosis of trypanosomes. The role of the cyclases in the infection may explain the 
salivarian-specific expansion of this large gene family. Intracellular cAMP signaling has been 
associated with cell division, specifically the process of cytokinesis. Interestingly, a homolog of 
the primary target of cAMP in other organisms, protein kinase A, is present in T. brucei, but not 
activated by cAMP. Instead, this kinase is regulated by cold shock, a signal that regulates stage 
differentiation between the mammalian and insect host. Cyclic AMP signaling seems to operate 
through a novel and kinetoplastid-specific pathway, some components of which have recently 
been discovered by genome-wide RNAi screening. These cAMP response proteins (CARPs) are 
mostly kinetplastid-specific and likely components of a novel signaling pathway. Together, 
significant repurposing of cyclic nucleotide signaling and of PKA characterises the evolution of 
kinetoplastids. 

Salmon, D., Vanwalleghem, G., Morias, Y., Denoeud, J., Krumbholz, C., Lhomme, F., 
Bachmaier, S., Kador, M., Gossmann, J., Dias, F.B., et al. (2012). Adenylate cyclases of 
Trypanosoma brucei inhibit the innate immune response of the host. Science 337, 463-466. 

Salmon, D., Bachmaier, S., Krumbholz, C., Kador, M., Gossmann, J.A., Uzureau, P., Pays, E., 
and Boshart, M. (2012). Cytokinesis of Trypanosoma brucei bloodstream forms depends on 
expression of adenylyl cyclases of the ESAG4 or ESAG4-like subfamily. Molecular 
microbiology 84, 225-242. 
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Abstract:  

BALB/c and C57BL/6 mice strains are prototype models for susceptibility and resistance to 
infection with Leishmania sp., respectively. Although BALB/c mice succumb to most 
Leishmania species, they are, as C57BL/6, resistant to L. guyanensis. We used these 
experimental models to investigate the role of the oxidative stress in the resistance to infection 
with L. guyanensis. Infection at the hind footpad of both mice strains with L. guyanensis causes 
no lesion and the parasites are eliminated at both the site of infection and the draining lymph 
node. Macrophages from both mice strains are able to eliminate this parasite in vitro and we 
have previously shown that in BALB/c it occurs through the respiratory burst. Here we show 
that, in vitro, L.guyanensis induces this reaction in BALB/c macrophages, and to a lower extent 
in C57BL/6 macrophages, with no production of nitric oxide (NO). In vitro experiments indicate 
that superoxide anion and hydrogen peroxide are important in the elimination of intracellular 
parasites by BALB/c macrophages. In C57BL/6 gp91phox (catalytic subunit of NADPHoxidase 
enzyme) KO mice, the course of infection is similar to that of wild type mice. However, 
BALB/c mice treated with apocynin, a specific NADPH oxidase inhibitor, become susceptible 
to infection and develop lesions, indicating that the respiratory burst is also important in the 
elimination of parasites in vivo. These data indicate that respiratory burst is, at least in part, 
responsible for BALB/c resistance to L. guyanensis, but not for C57BL/6, which seems to be 
due to NO, as our preliminary data on infection of C57BL/6 iNOS (inducible nitric oxide 
synthase) KO mice suggests. 
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Abstract:  

Parasitic protozoa are important agents of human and veterinary diseases in Brazil and around 
the world. The life cycle of Leishmania, the causative agent of leishmaniasis, is taught in 
different levels of education, from fundamental to graduate schools. The aim of this work is to 
develop didactic multimedia material using three-dimensional (3D) animations to visualize the 
life cycle of the Leishmania parasite, which is a good model to analyze the basic cell biology of 
parasites. We produced different contents such as: (a) color schemes in 2- and 3-D to show the 
life cycle of Leishmania in vertebrate and invertebrate hosts; (b) animations and diagrams 
showing the 3-D ultrastructural organization of its developmental stages; (c) images and videos 
showing interaction of the parasite with a vertebrate host cell and the behavior of this protozoan 
in the digestive tract of the invertebrate host. The purposes of this material are: (1) facilitate the 
parasitology teaching; (2) improve scientific accuracy; and (3) provide good material that can be 
used by several people at different levels, such as lectures, classes, research, thesis, etc. All 



 

animations were produced by designers working at the CECIERJ Foundation/CEDERJ 
Consortium, using software such as 3Ds Max, Maya, Hexagon, Blender, Poser and Flash. 
Animations are a powerful tool to communicate quickly and easily scientific ideas that are 
difficult to understand when described only with words or using static images. This material is 
derived from scientific publications and previous experience provided by the authors, including 
light and electron microscopy. The present multimedia material is useful for a broad audience 
such as students, teachers, and any member of the general public that may be interested in 
parasites. 

Financial supported by FAPERJ, CNPq and Capes. 
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Abstract:  

Human leishmaniasis is a neglected endemic disease caused by more than 20 Leishmania 
species and with a broad spectrum of clinical manifestations. Leishmania amazonensis, an 
etiological agent of localized and diffuse cutaneous leishmaniasis in South America also cause 
severe pathology in BALB/c mice displaying persistent lesions. In this study, we comparatively 
investigated the impact of infection in immune response and tissue damage using BALB/c mice 
infected with low (103) and high (106) number of L. amazonensis metacyclic promastigotes 
(MHOM/VE/84/MEL). BALB/c mice (eight to nine week old; n: 5 per group) were infected 
with 103 or 106 parasites into the dermis of the footpad and the evolution of infection was 
assessed until day 70 post-infection. Uninfected mice were used as controls. The appearance of 
lesions in mice infected with 103 parasites was delayed compared to mice infected with 106 

parasites. The study of the humoral immune response revealed the induction of specific IgG 
antibodies, IgG1 and IgG2a isotypes. Mice infected with 103 parasites presented lower levels of 
reactivity of IgG, IgG1 and IgG2a antibodies than mice infected with 106 promastigotes at 70 
days post infection. However, the relation between the two antibody isotypes was similar in the 
two experimental conditions. These results indirectly suggest a simultaneous activation of Th1 
and Th2 T lymphocytes. In addition, the low production of nitric oxide in splenocyte culture 
supernatants (about 3.5 mM) suggests a reduction in inducible nitric oxide synthase (iNOS) 
activation. These results were associated with high splenic index and lesion histological score 
(more than 20) with inflammatory infiltrate at the site of infection. Thus, these latter findings did 
not reveal significant differences between the experimental groups. In summary, our data show 
that the appearance of lesions in mice infected with low dose of parasites was delayed compared 
to mice infected with high dose of Leishmania. However, low-dose infection did not result in 
changes neither the lesion susceptibility nor histological parameters described for subcutaneous 
infection with high numbers of parasites. We postulated that L. amazonensis has developed 
strategies to escape from host defense favoring the establishment and success of the infection. 
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Abstract:  

The diffuse cutaneous leishmaniasis (LCD) is considered a rare form of cutaneous 
leishmaniasis. In Brazil, the parasite responsible for the disease is considered the main species 
responsible for determining imunopatogenic LCD. The proteomic analysis is necessary not only 
to determine the set of proteins present in a sample, but also to characterize numerous post-
translational modifications suffered. The goal was to identify and characterize proteins of L. (L.) 
amazonensis isolated from a LCD patient. Was used a modified protocol proposed by Sussulini 
et al. (2007). The dosage of the proteins was made by Qubit ™ Protein Assay Kits. Tryptic 
digestion was performed, and after the peptide solution formed was analyzed by high 
performance liquid chromatography on reversed phase mode using a capillary column 
(nanoACQUITY,-UPLC Waters, USA) in a gradient of 2-97% B ( AcN + 0.1% Formic Acid). 
The data resulting from experiments were processed using the program "ProteinLynx" (version 
2.0) of the Waters / Micromas. The analysis expression identified 24 hits and 41 proteins found 
only in isolated from the patient. The heat shock protein hps70 and maleate dehydrogenase had 
a higher expression than the control. It is important to note that the treatment failure and drug 
resistance are two distinct phenomena that should be carefully analyzed. The first is a response 
of the parasite-host-drug interaction and the second stems from the selection of resistant 
parasites when in contact with the drug. Despite the proteins related with the expression of 
genes in L.(L.) major, L.(L.) infantum and L.(V.) braziliensis be difficult to compare, these are 
promising for better understanding the differences in virulence and pathogenicity to ensure that 
the differences observed are indeed species-specific. Several clinical isolates has been studied 
and identified putative multiple markers SSG-resistance, including heat shock proteins, histones, 
surface proteins and various carriers. The results obtained here, although preliminary, have also 
identified heat shock proteins, histones, surface proteins, among others. The heat shock protein 
hsp 70 and maleate dehydrogenase protein seem relevant, as they provide evidence of the 
involvement of these proteins in the therapeutic response of LTA, coinciding with findings of 
other researchers. 
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Abstract:  

Leishmaniasis is a neglected tropical disease and murine models are used to identify aspects 
related to host immune response. Macrophages are the main host cells, which are important in 
the control of Leishmania infection. CBA mouse macrophages control the infection by L. major, 
while are permissive to infection by L. amazonensis. A proteomic approach was used to identify 



 

molecules involved in the control of Leishmania infection. Analysis of protein profile showed 
that transferrin receptor (CD71) was upregulated in L. amazonensis-infected CBA macrophages. 
CD71 plays an important role in cellular recognition and uptake of ferric ion-loaded transferrin, 
holotransferrin, by receptor-mediated endocytosis. Evidence shows that in Leishmania-infected 
cells, holotransferrin-containing endosomes deliver ferric ion to parasite-induced intracellular 
compartments. Iron acquisition depends on species of Leishmania and its life cycle and, is 
essential to intracellular parasite growth and replication. We hypothesized that the difference in 
the uptake of holotransferrin by CD71 plays an important role in the determination of 
Leishmania infection outcome. To assess the participation of CD71 in Leishmania infection, 
first, we evaluated the holotransferrin uptake in macrophages infected with Leishmania using 
fluorescence-labeled human holotransferrin. Fluorescence microscopy was used to perform 
qualitative and quantitative observations. Holotransferrin uptake by infected cells was estimated 
according to frequency and intensity of the fluorescence-labeled cells (chi-square test). 
Differences in holotransferrin distribution were observed in macrophages infected with either of 
these two Leishmania species. In addition, both a lower frequency of weakly labeled cells and a 
higher frequency of strongly labeled cells were observed in macrophages infected with L. 
amazonensis (p=0.0156). The frequency of strongly labeled cells was the one that most 
contributed to this difference. These findings indicate that holotransferrin uptake by 
macrophages infected with L. amazonensis shown to be higher in comparison with those 
infected with L. major. It is possible that these differences are due to the increase expression of 
CD71 in L. amazonensis-infected cells. Current experiments are being performed to better 
understand the role CD71, holotransferrin and iron play in determining the course of infection 
by Leishmania. 

Supported by FAPESB,CAPES and CNPq 
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Abstract:  

Leishmania aquaglyceroporin AQP1 is responsible for several important physiological functions 
such as osmoregulation and osmotaxis. Additionally, AQP1 is an adventitious uptake system for 
trivalent metalloids such as arsenite and antimonite. Antimonite or trivalent antimony is the 
active form of the primary drug (Pentostam/Glucantime) of choice for the treatment of 
Leishmaniasis.Expression of AQP1 in Leishmania is highly regulated. It is known that in the 
absence of definitive promoter Leishmania primarily regulates its genes at post-transcriptional 
and/or post-translational levels. Recently, we reported that Mitogen activated protein kinase 2 
(MPK2) regulates AQP1 stability at the post-translational level through phosphorylation at 
threonine 197. In other words, de-phosphorylation at T197 makes AQP1 prone to degradation. 
Two major pathways for intracellular protein degradation are the ubiquitin-proteasome pathway 
and lysosomal proteolysis. Ubiquitin (Ub) is a 76- amino acid protein that is covalently attached 
to the lysine residues of substrate proteins. Ubiquitination is a process in which ubiquitin 
molecules are attached to the target proteins by a series of steps namely E1, E2 and E3 ubiquitin 
ligases. Ubiquitinated proteins are destined to be degraded by proteasome. It regulates several 
physiologically important proteins that are involved in cell cycle, apoptosis and antigen 
processing. An E3 ubiquitin ligase called Anaphase Promoting complex/Cyclosome (APC/C) 



 

regulates stability of cell cycle regulators that are required for the progression of cell cycle by 
Ub mediated degradation. APC/C recognizes its substrates by RXXL destruction motifs. 
LmAQP1 has three RXXL motifs (R20XXL23, R27XXL30, and R147XXL150) preceded by a 
putative Ub binding lysine residue K12. Among these three motifs, the first two are present at 
the cytosolic N-terminus and are conserved whereas the third motif resides within a 
transmembrane domain and is not conserved across different Leishmania species. Our 
hypothesis is that AQP1 is destroyed by ubiquitination at the N-terminus. Preliminary data will 
be discussed supporting this hypothesis. 
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Abstract:  

American Cutaneous Leishmaniasis (ACL) is a neglected disease with high incidence in Brazil, 
for which one does not have an effective vaccine and the chemotherapeutic arsenal is toxic with 
increasing resistance by the pathogens and therapeutic failure. Membrane proteins extracted 
from Leishmania amazonensis promastigotes related to immunization purposes were submitted 
to electrophoresis on SDS-PAGE and immunoblotting assays. The corresponding spots revealed 
were submitted to gel digestion and mass spectrometry analysis using LCMS-IT-TOF. The 
results obtained were analyzed through databases using MASCOT® software. The results 
revealed twelve proteins identified with significant score, and seven proteins correlated with 
immunogenic bands. Among others, the bands from gel and the proteins identified were: from 
the 46.4 kDa band PMLA5, two proteins were identified, the L. major tuzin-like protein and a 
hypothetical protein with unknown function; from the 56.4 kDa band PMLA4, two proteins 
were identified, membrane protein GILP GALF transferase and cysteine peptidase with C-
terminal ubiquitin hydrolase putative function. Five other proteins present in the samples were 
identified, three L. major like hypothetical proteins major and two soluble proteins from L. 
amazonensis (tubulin- and mannose phosphate isomerase). Two membrane fractions from L. 
amazonensis were chosen and mixed with Freund complete and incomplete adjuvant emulsion. 
These preparations were s.c. administered to BALB/c mice (2x) before i.v. challenge with 104 
promastigotes. Splenocytes from BALB/c protected mice stimulated with the membrane 
fractions were able to elicit higher IFN-levels than negative control and also con-A non-
specific stimulus. The footpad lesion growth of the immunized mice showed higher values (mm) 
than control groups after 8 weeks. The results achieved in this study bring interesting 
information about the immunoprotective profile of membrane fractions assessed and further 
immune-biochemical studies will be need to expand and validate the identification of new 
vaccine candidates against ACL. 
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Abstract:  

Despite many attempts, there is no effective control for leishmaniasis. One of the obstacles in 
vaccine or therapy evaluation is lack of an accurate and efficient tool to estimate parasite inside 
the cell. It is necessary to find a rapid, sensitive and specific diagnostic test for parasite detection 
in different tissues especially in early phase of infection. There are various reporter genes, 
although each gene shows different degrees of sensitivity and some limitation to use. The EGFP 
reporter is a proper gene and allows the observation of in vitro parasite populations easily by 
epifluorescent microscopy or fluorescence-activated cell sorting (FACS) with background 
autofluorescence in some tissues. In contrast, luciferase is expensive and more sensitive, but 
requires adding substrate in presence of ATP plus oxygen for enzymatic reaction. 

In the present study, to achieve the best intensity, we used a dual optical reporter gene, encoding 
both enhanced green fluorescence protein (EGFP) and luciferase, to label parasites through gene 
integration into rRNA locus in the genome. This locus transcribed at high level by RNA 
polymerase I. 

Expression of dual egfp-luc reporter gene greatly increased the sensitivity and permitted 
parasites diagnosis in different tissues to study various biological manipulations. A potential 
advantage of using two different reporter proteins is to increase sensitivity simultaneously in in 
vivo tracking. So, we compared EGFP and luciferase signals simultaneously in vitro 
(promastigote form) and ex vivo and in vivo (amastigote form). For EGFP, detection limits of 
promastigote was around 104 parasites, whereas for luciferase was 103 parasites. For 
comparative studies between EGFP and luciferase, luciferin was injected intraperitoneal, after 
10-15 min mice were then immediately imaged by bioluminescence imaging and then by 
fluorescent protein imaging. In contrast to bioluminescence imaging, fluorescent protein 
imaging could not definitively demonstrate the presence of Leishmania in early stage of 
infection. EGFP was not sensitive enough to show real infection in compare to bioluminescence 
imaging (BLI). BLI is more sensitive than fluorescent protein imaging and could show parasitic 
infection in footpad (infection site) at least 10 days after infection. 
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Abstract:  
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The recent identification of a unique species of Leishmania endemic to Australia that causes 
cutaneous disease in macropods provides an ideal comparator to the human pathogenic species1. 
While capable of infecting human and murine macrophages and neutrophils, it is considered not 
to be pathogenic in humans. In addition it is the only Leishmania species that is transmitted by a 
vector that is not a sand fly. We have sequenced and annotated the entire genome of two isolates 
of this species from the Northern Territory using next generation sequence technology. We have 
used a novel approach for whole genome shotgun sequencing using multiple libraries if differing 
insert size to generate a de-novo assembly of this novel species and report on the genetic 
differences between this mammalian pathogen and the human pathogenic species previously 
sequenced2. Sequence analysis of the genome has demonstrated a very high similarity to other 
sequenced Leishmania species that cause disease in humans with a high degree of conservation I 
both synteny and gene content. As expected there are a small number of genes restricted to 
either human or mammalian Leishmania genomes providing an insight into the possible 
mechanisms of pathogenicity. The availability of two isolates, one derived from the original 
source of a red kangaroo reported in 20041 and the other from the vector, provides some 
indication of the genetic diversity within this novel species. In addition we have undertaken 
immune response assays in both mouse and human macrophages and compared the response to 
human pathogenic species. 

1) Rose K, Curtis J, Baldwin T, Mathis A, Kumar B, Sakthianandeswaren A, et al. Cutaneous 
leishmaniasis in red kangaroos: isolation and characterisation of the causative organisms. Int J 
Parasitol. 2004; 34:655-64. 

2) Peacock CS, Seeger K, Harris D, Murphy L, Ruiz JC, Quail MA, et al. Comparative genomic 
analysis of three Leishmania species that cause diverse human disease. Nat Genet. 2007; 
39:839-47. 
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Abstract:  

It is well known that a range of intracellular parasites including Leishmania spp. manipulate the 
cellular signaling in human immune cells in order to guarantee their survival within the host. 
The unraveling of mechanisms used by Leishmania protozoan parasites both in their 
promastigotes and amastigotes stage is critical in understanding how they overcome the human 
immune responses and successfully reside within the very cells that should eliminate infectious 
organisms. As the main mean of communication between immune cells is by production of 
cytokines, studying the cytokine profile during infection at various time points is of paramount 
importance. This research looked at the expression of inflammatory (IL-1, IL-12, IFN-γ, TNFα, 
TNFβ, IL-8/CXCL8, MIP-1α/CCL3, MCP-1/CCL2, IL-18, GM-CSF) and anti-inflammatory 
(e.g. IL-1RA, IL-6, IL-10, TGFβ) cytokines by quantitative PCR (Real-time PCR) on terminally 
differentiated THP-1 cells during Leishmania infection. This was compared to expression in 
uninfected non-differentiated, uninfected differentiated THP-1 and uninfected differentiated 
THP-1 latex bead treated monocytic cultured THP-1 cells. A novel set of primers has been 



 

designed (BLAST, EMBLEM, Primer3) for each cytokine and optimized through standard PCR 
and gel electrophoresis. The use of qPCR has allowed the comparison of cytokine mRNA 
expression at the various time points (1, 4, 7 and 24hr post infection). The effect of amastigotes 
infection on cytokine expression was detected following infection of host cells with axenic 
cultures of L. aethiopica and L. mexicana in JH30 medium. This kinetic study compares the 
expression of cytokines in cultured monocytic THP-1 cells during infection with L. mexicana 
and L. aethiopica promastigotes and axenic amastigotes. 
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Abstract:  

inter-ideograph">  

Due to the observed immunity developed in patients previously healed of cutaneous Leishmania 
lesion, the development of a vaccine has promise as a prevention strategy, potentially being the 
cheapest means of controlling leishmaniasis. Unfortunately all the vaccines until now show 
limitations and/or safety problems and despite much effort, no effective vaccine is currently 
available. Recent studies suggest a correlation between the presence of Leishmania RNA virus 
(LRV) and the development of mucocutaneous leishmaniasis (MCL), which is characterized in 
the patient by the presence of secondary lesions in nasal and buccal mucosa, causing destructive 
and disfiguring facial wounds. Due to the powerful TLR3 antigenicity observed with LRV, we 
propose that these viral particles may serve as promising vaccine candidates, launching an early 
cell-mediated attack on stimulated cells, thus eliminating the virulent complications. In order to 
establish the importance of LRV as a vaccine candidate in the prevention and treatment of 
leishmaniasis, we tested a various vaccine strategies in C57BL/6 mice using the LRV 
recombinant capsid protein and different permutations of adjuvant. Our results show that LRV 
capsid protein formulated with one specific adjuvant is able to confer a significant protection in 
mice infected with virus-carrying Leishmania parasites. Moreover we demonstrate that this 
protection is mainly correlated to the CD8+ T cells. This results correlate with an 
overexpression of MHC class I in dendritic cells exposed, in vitro, to the virus-carrying 
Leishmania parasites. Further analysis need to be done in order to identify the precise 
mechanism involved in the induction of protection. 
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Abstract:  

Preliminary studies conducted in dogs have demonstrated the protective efficacy of the 
Chimerical Multi-Component “Protein Q” (PQ) against Leishmania infantum (L. infantum) 
infection. This protection consists on a reduction of parasite burden and clinical manifestations 
in experimentally infected animals. The objective of this work was to establish the best 
formulation of an adjuvant for PQ, by comparing the level of protection achieved after 
experimental infection with L. infantum, and secondly by analysing the serological and cell base 
responses in the infected dogs. Six experimental groups were established with 7 Beagle dogs 
each group of the same sex. Each group was vaccinated subcutaneously with each one of six 
different formulations related with Q (50 mcg per dose diluted in 0.5 ml of water for injection): 
Q with no adjuvant, Q adjuvanted with N-acetyl muramyl-l-alanyl-d-isoglutamine (Q+MDP), Q 
adjuvanted with aluminium hydroxide (Q+AlOH), Q adjuvanted with Bacillus Calmette-Guérin 
(Q+BCG), two doses of Q (Q+Q) and placebo. The study was performed under double-blind 
placebo conditions. Dogs received a single dose of all formulations, except for the group 
vaccinated with formula Q+Q, which received a second dose after 21 days. Challenge was 
carried out intravenously, 59 days after the first vaccination, with 500,000 promastigotes of 
Leishmania infantum (L. infantum) strain: WHO code M/CAN/ES/96/BCN150 zymodeme. 
Euthanasia was performed between 320 and 356 days after infection, and post mortem samples 
were collected. During the animal phase of the study different types of biopathological, 
immunological and parasitological studies were made. This infection model produced a 
complete infection, as the placebo group developed leishmaniasis characteristic of the canine 
species and similar to those described for natural infections. Vaccine efficacy was not observed 
with formulas Q+MCP and Q+BCG. In contrast, formula Q yielded no clinical signs in more 
than 85% of the animals and reduction in parasite burden in spleen and lymph node in 57% of 
the dogs, accompanied by controlled immune responses to infection and its development. It can 
be concluded that Protein Q, in the absence of adjuvant protects dogs against an experimental L. 
infantum infection. 
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Abstract:  

Macrophages play a pivotal role in Leishmania infection and successful treatment of 
leishmaniasis depends on elimination of these parasites by activated macrophages. Toll-like 
receptors (TLRs) are hallmarks of cellular receptors recognizing multiple components of micro-
organisms. The aim of current study was to assess immunomodulatory properties of Leishmania 
recombinant antigen, rA6 in terms of macrophage activation and intracellular parasite clearance. 
The production of nitric oxide (NO) in culture supernatants of murine peritoneal macrophages 
and J774.A1, stimulated with rA6 pre and post infection was measured by Griess method and 
intracellular NO and reactive oxygen species (ROS) were assessed by flow cytometry after 
labelling cells with DAF-2DA and DCF-2DA dyes respectively. For intracellular parasite 
clearance, macrophages were infected with PKH67-labelled promastigotes, treated with rA6 and 
acquired on flow cytometer. The expression of TLRs and downstream signalling molecules was 
also studied. Blocking experiments for various TLRs were performed using blocking peptides 
and NO production was measured. Expression profile of TLRs and signalling molecules was 
studied by semi-quantitative PCR. The percentage of NO and ROS producing macrophages (NO 



 

mean+SE=17.18+0.37, ROS mean+SE=30.60+3.511) and J774.A1 cells (NO 
mean+SE=25.22+2.1, ROS mean+SE=33.46+3.548) were found to be significantly increased 
when stimulated with rA6 post infection as compared to infected cells. Treatment of parasitized 
macrophages with rA6 showed decrease in MFI and PKH67 positive cells. A marked decrease 
was observed in intracellular and extracellular NO levels when cells were treated with anti-
TLR4 blocking peptide prior to stimulation. There was a significant increase in the mRNA 
expression of TLR4 (p<0.05), MyD88 (p<0.05), TRAF6 (p<0.05), and NF-kB (p<0.01) after 
stimulation with rA6. The results prove the efficacy of rA6 in clearing the intracellular parasites 
and up-regulation of macrophage microbicidal function mediated by TLR4. Further, a better 
understanding of host immune response towards rA6 may prove it as a potential 
immunomodulatory anti-leishmania agent. 
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Abstract:  

mso-fareast-font-family:" times="">As veterans of infection, Leishmania guyanensis parasites 
have been plaguing humankind for centuries, provoking a deleterious hyper-inflammatory 
immune response, destroying host tissue and forming the ulcerating lesions, which typify most 
forms of the disease. About 15% of patients develop secondary lesions in the mouth and nose, 
where parasites metastasise to mucocutaneous tissues creating corrosive and exceptionally 
disfiguring inflammation. Our lab has recently linked disease severity in these infections to a 
virus naturally residing within the cytoplasm of some Leishmania parasites. Here, Leishmania-
RNA-virus (LRV) can act as an independently immunogenic entity, where its RNA-based 
nucleic acidacts as a potent innate immunogen, triggering a destructive hyper-inflammatory 
cascade through Toll-Like-Receptor 3 recognition. Using Leishmania guyanensis clones, which 
are either naturally infected by LRV (V+) or depleted in it (V-), we set out to characterise the 
perpetrators of this chronic hyper-inflammation in a murine model of infection. Here, we found 
that V+ parasites potently induced the production of IL-17A as compared to their V- 
equivalents, thus insinuating that this pro-inflammatory cytokine plays a destructive role in the 
devolution and severity of metastatic leishmaniasis. Although IL-17 has a promiscuous role in 
immunity, stimulating both the innate and adaptive immune systems (as well as a plethora of 
non-immune cells), a major shared goal of these pathways is their self-propagation, where 
downstream effects converge to create a hyper-inflammatory feedback loop. Indeed, the Th17 
T-cell population has been thoroughly vilified as the architect of many chronic and destructive 
inflammatory processes. Determining the role of IL-17 in LRV-based virulence is essential to 
our understanding of its pathogenesis and would stand to guide and justify a much-needed 
immunotherapeutic revolution in the treatment of complicated leishmaniases. 

 
 - CELLULAR AND MOLECULAR BIOLOGY 
[604]  
P 116 - LEISHMANIA AETHIOPICA FIELD ISOLATES WITH AN IMMUNOGENIC 
LEISHMANIA RNA VIRUS 
FASEL, N.1; ZANGGER, H.1; DESPONDS, C.1; LYE, L.2; HAILU, A.3; BEVERLEY, S.M.2 
1.UNIVERSITY OF LAUSANNE, EPALINGES, SWITZERLAND; 2.WASHINGTON UNIVERSITY SCHOOL OF MEDICINE, ST. 
LOUIS, UNITED STATES; 3.ADDIS ABABA UNIVERSITY, ADDIS ABABA, ETHIOPIA. 
Keyword:leishmania virus; inflammation; tlr-3 
 



 

Abstract:  

Leishmania RNA virus (LRV) is a double stranded RNA virus which has been detected in 
Leishmania (Viannia) braziliensis and L. guyanensis species, which can cause not only 
cutaneous but also mucocutaneous (MCL) and disseminated (DCL) leishmaniases. This virus is 
composed of a capsid protein, a RNA dependent RNA polymerase (RDRP) and of a dsRNA 
genome of 5.3kb. In a mouse model, we showed that the viral dsRNA genome in L. guyanensis 
parasites is recognized by the host endosomal Toll-like receptor 3 (TLR3) and induced 
proinflammatory cytokines and chemokines. These TLR3-dependent immune responses render 
mice more susceptible to infection, and the animals develop an increased footpad swelling and 
parasitemia. MCL and DCL have also been described in other part of the world, e.g. in Ethiopia. 

We detected naturally occurring Leishmania RNA virus within some of L. aethiopica parasites 
isolated from patients. Three Lae-LRV genomes were sequenced from independent isolates 
confirming that LRV in L. aethiopica (Lae-LRV) belongs to the same Totiviridae family of 
LRVs found in South America species and present in a single isolate of L. major. Lae-LRV 
genomic organization is similar but not identical to the other LRVs. While LRV1 from L. 
braziliensis and L. guyanensis displays a +1 difference in the capsid/RDRP reading frame, and 
LRV2 of L. major capsid/RDRP polypeptides are encoded in the same frame, 

Lae-LRV genome displays a -1 difference in the capsid/RDRP reading frame. Similarly to L. 
guyanensis LRV, the presence of Lae-LRV in L. aethiopica induced a TLR-3 inflammatory 
response in L. aethiopica infected bone marrow macrophages. The presence of LRV and its 
detection could be a crucial step towards the development of new diagnostics and treatments for 
L. aethiopica infected patients. 
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Abstract:  

Leishmaniasis, both visceral and cutaneous, is public health problem in Turkey. The official 
number of visceral leishmaniasis cases (VL) is around 50 per year. In the present retrospective 
study, 16 VL cases diagnosed by detecting Leishmania amastigotes in bone marrow smears in 
Ege University Hospital between 2007 and 2012 were evaluated. Eleven and five patients were 
male and female, respectively. Their mean age was 46.43 ± 16.62 (min: 23; max: 74). All 
patients had fever and splenomegaly and hepatomegaly/anemia, leukopenia, pancytopenia and 
thrombocytopenia were observed in 15, 12, 11 and 10 patients respectively. All patients had a 
history of admission to several hospitals before etiological diagnosis and 13 of them had been 
diagnosed as hematological malignities, urinary system infections and influenza. Three patients 
were sent to university hospital for further analyses for the etiology of unknown fever. 

There were accompanying diseases in 7 patients as cyrosis, haematological malignancy, 
tuberculosis, and chronic renal failure which lead to a confusion in clinical diagnosis. Thirteen 
patients were treated with liposomal amphotericin B while Glucantime was administered to two 
patients. One patient with pulmonary tuberculosis was discharged from the hospital without 
treatment of VL. Three patients were died related to other causes and one patient was lost 
because of bleeding as a complication of VL. 



 

Although, VL has been mainly seen in childhood ages in the Mediterranean Basin, adults who 
have chronic systemic diseases are always at risk in endemic regions and VL should be 
considered in differential diagnosis. 

  

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[611]  
P 118 - LEISHMANIA CHAGASI DEATH TRIGGERED BY INHIBITION OF 
NEUTROPHIL APOPTOSIS 
PRATES, D.B.1; ANDRADE, M.B.1; FARIAS-LUZ, N.1; BARRAL-NETTO, M.1; BARRAL, A.1; 
BOZZA, M.2; BORGES, V.M.1 
1.UNIVERSIDADE FEDERAL DA BAHIA/ CPQGM (FIOCRUZ), SALVADOR, BA, BRAZIL; 2.UNIVERSIDADE FEDERAL DO RIO 
DE JANEIRO, RIO DE JANEIRO, RJ, BRAZIL. 
Keyword:leishmania chagasi; neutrophil; cell death 
 

Abstract:  

Previously, we have demonstrated that Leishmania chagasi, the etiological agent of Visceral 
Leishmaniasis, causes the induction of neutrophil apoptosis. These cells, the neutrophils, are 
among the host’s first line of defense against infections and have been implicated in the 
immunopathogenesis of Leishmaniasis. Because different cell death pathways have been 
implicated in the pathogen killing or survival by host cells, we tested here whether inhibition of 
neutrophil apoptosis by pre-treatment with zVAD-fmk or zIETD-fmk increases L. chagasi 
killing, since it has been demonstrated that inhibition of caspase 8 reorients the cell death to 
necroptosis. Mouse peritoneal neutrophils obtained by thioglycolate injection were pre-treated 
with zVAD-fmk (a pan caspase inhibitor) or with appropriated controls and were infected with 
L. chagasi. Neutrophils pre-treated with zVAD presented a significant decrease on viable 
parasite (4.68x104 ± 1.59) compared with controls (cell culture medium: 13.06x104 ± 2.08; 
DMSO: 13.81 x104 ± 1.28 or zFA-fmk: 16.13 x104 ± 2.01). Interestingly, when we use a 
specific caspase 8 inhibitor, zIETD-fmk, we also observed a significant increase on parasite 
killing by neutrophils (cell culture medium: 13.06x104 ± 2.08; DMSO: 13.81 x104 ± 1.28; 
zIETD-fmk: 16.13 x104 ± 2.01). The inhibition of caspases increased the activation state of 
infected neutrophils. The neutrophils pre-treated with zVAD-fmk had higher concentrations of 
TNF-α (-zVAD 231.8pg/ml ± 88.3; +zVAD 474.5pg/ml ± 198.5) and ROS (MFI: -zVAD 44.95 
± 2.05; +zVAD 64.8 ± 1.27). In another hand, TGF-β release was reduced by this treatment (-
zVAD 107ng/ml ± 23.52; +zVAD 57.15ng/ml ± 12.15). Taken together, our data suggest that 
inhibition of neutrophil apoptosis by using caspase inhibitors have biological significance in the 
control of Leishmania infection, probably by inducing an inflammatory cell death type. 
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Abstract:  

Occurrence of polyclonality/infrapopulation in Leishmania might interfere in genetic variability 
analysis and parasite characterization. Ambiguous sites in DNA sequences may represent 
polyclonal populations, heterozygous or even “partially” heterozygous - considering 
chromosomal mosaicism. Aiming to look closer to these sites, six L. (Viannia) strains presenting 
ambiguous sites in previous 6PGD sequences were biologically (BC) and molecularly cloned 
(MC). 6PGD DNA sequences were obtained from new non-cloned cultures (NCC), as well as 
from BC and MC; the chromatogram was manually tracked for ambiguous sites and sequences 
were compared. Recombination analysis was performed in RDP software including other 120 L. 
(Viannia) sequences. The results showed that (i) three strains did not maintain the ambiguous 
sites in BC; two of these strains had identical sequences for all BC, suggesting monoclonal 
population. One showed a bi-alelic polymorphic site among BC, suggesting polyclonal 
population. The observation of ambiguous sites loss associated to identical BC might be due to 
asymmetric chromosome allotments during axenic culture, leading to the loss of heterozygosis, 
and clonal propagation of the new chromosomal arrangement; the polymorphisms observed can 
be explained by point mutations generating polyclonal population; (ii) Two strains (one with 
hybrid profile in 6PGDH isoenzyme) had identical BC which maintained the ambiguous sites 
observed in NCC and presented the possible alleles in the MC, as a heterozygous monoclonal; 
(iii) One strain maintained in the NCC the three ambiguous sites detected previously, but just 
one of these sites was still present in all BC. In the position of the two other ambiguous sites, the 
BC presented either the ambiguous site or one of the possible alleles. This case represents a 
polyclonal and heterozygous strain; (iv) After Recombination Detection Program (RDP), a L. 
braziliensis NCC strain was detected as a recombinant, and one BC of L. braziliensis and one 
MC of the L. naiffi/L. lainsoni – (hybrid profile in 6PGDH isoenzyme) were pointed as major 
and minor parental, respectively (P<0.05). These results are probably reflecting events that 
contribute to genetic variation in Leishmania (recombination, mutation, chromosomal mosaics). 
Also, raise the idea of how diversity might not be completely represented through regular DNA 
sequences analysis and signal to the importance of molecular epidemiology research to be aware 
of such possibilities. 

 
 - CELLULAR AND MOLECULAR BIOLOGY 
[617]  
P 120 - EVALUATION OF FARNESOL EFFECTS ON LEISHMANIA AMAZONENSIS 
PROMASTIGOTES 
PINHEIRO, L.S.; ANDRADE-NETO, V.V.; CANTO-CAVALHEIRO, M.M.; TORRES-SANTOS, E.C. 
IOC/FIOCRUZ, RIO DE JANEIRO, RJ, BRAZIL. 
Keyword:farnesol; apoptosis; isoprenoid 
 

Abstract:  

Several studies have shown that farnesol (FOH) inhibits cell proliferation and induce death by 
apoptosis in different cell types. Our results showed that this compound inhibits the growth of 
promastigotes of Leishmania amazonensis after 24, 48 and 72 h of incubation (IC50 of 46, 34 
and 36 µM, respectively). FOH did not alter the membrane permeability of the parasites in the 
IC50 range. Only in the highest concentration (80μM), 45% of the cells incorporated propidium 
iodide. Similarly, we observed that only in cells treated with the highest concentration of FOH 
(92 µM) occurred mitochondrial membrane depolarization. To evaluate whether FOH interferes 
with cell division of L. amazonensis promastigotes, we used parasites labeled with 
carboxyfluorescein diacetate succinimidyl ester (CFSE). We observed that the treatment with 
FOH (74μM) promotes retention of CFSE by the cells indicating that FOH does interfere with 
the cell division of the parasite. We also evaluated the interference of FOH on the cell cycle of 
L. amazonensis. We observed that the percentage of cells in the G2 phase was reduced in a dose 
dependent manner, while an increase in the percentage of cells in G0/G1 phase occurred. Taken 



 

together, these results show that FOH, an endogenous metabolite of Leishmania, interferes with 
parasite cell cycle, suggesting a possible feedback regulation. 
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Abstract:  

Lutzomyia longipalpis is incriminated as the main vector for the transmission of visceral 
leishmaniasis (VL) that currently produces a high impact on public health in the region 
(Paraguay, Brazil, Uruguay and Argentina). The main population control method proposed for 
this vector is based on the use of insecticides, so new technologies could help to the 
development of integrated vector control strategies and, in this frame the study of genes that 
affect reproduction could bring new clues. In Drosophila, genes related to male fertility have a 
variable position in the genome. In D. melanogaster are known twelve genes of fertility factors, 
Y-linked, expressed only in testis, and all arose by duplication from autosomal genes. Some of 
these genes are essential for fertility, so mutations can lead to sterility. Therefore, the 
identification of fertility genes in Lu. longipalpis could help us to answer some questions about 
the evolution the sex chromosomes of this vector. Firstly, we do not know if the genes are 
randomly positioned in the genome or are Y-linked. Our goal is to identify (in-silico) in the Lu. 
longipalpis genome, five putative fertility genes homologues of D. melanogaster (kl-2/Llong, kl-
3/Llong, ORY/Llong, Ppr-Y/Llong and PRY/Llong). A TBLASTN search against the Lu. 
longipalpis genome using as query protein sequence of homologous genes of Drosophila can 
help us to identifying them. Secondly, we do not know if they have a sex-specific expression. 
Analyzing the unsexed fourth instar larvae (L4-4 samples), and females (samples B24H and 
I144H) SRA transcriptomes, the ESTs of male reproductive organs (LIBEST_027561) and 
unsexed whole adults fly ESTs (LIBEST_018715) we can attempt to answer this issue. Our 
phylogenetic analyses suggest that the kl2/Llong, Ory/Llong, kl3/Llong and Ppr-Y/Llong genes 
are not Y-linked but they are potentially functional. Kl2/Llong is 42.5% similar to the autosomal 
copy (AAG29545) and 9.2% to the Y-linked (CG9068). Additionally, a wet-bench results 
(kl2/Llong PCR amplification) support that is not Y-linked. No transcript of kl3/Llong 
(scaffold01326) was observed in the male/female databases. Ory/Llong (Contig18522) has a 
unique transcript in the L4-4 database and Ppr-Y/Llong (Contig18522) seems to be a not sex 
specific transcript, since was found in the I144H database. The PRY/Llong was not present in the 
genomic as well the in transcriptomes analyzed. None of the four genes analyzed was found in 
the male ESTs . 
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Abstract:  

During visceral leishmaniasis, the control of hepatic parasite burden is mainly due to the 
granuloma assembly, in a partially misunderstood micro-environment consisting of both Th1 
and Th2 components. Using ELISA dosages, q-PCR, immunohistochemistry and flow 
cytometry, we studied in this process the role of IL-33, a recently described cytokine commonly 
associated with a Th2 polarization via its signaling through ST2 receptor. 

We observed a higher level of IL-33 in the serum of patients with visceral leishmaniasis 
compared to healthy donors, and demonstrated the presence of IL-33+ cells in the liver biopsy 
of a patient. Similarly, a higher level of IL-33 was detected in the serum of BALB/c mice 
infected with L. donovani, as well as the presence of IL-33+ cells and ST2+ cells in the mouse 
liver. In ST2-/- BALB/c mice, a better control of the hepatic parasite burden and a reduced 
hepatomegaly were observed. This was associated with a strong induction of Th1 cytokines 
(IFN-γ, IL-12) compared to WT mice, and a better recruitment of monocytes and neutrophils 
associated with strongly induced chemokines (CCL2, CXCL2) and receptors (CCR2, CXCR2). 
Conversely, BALB/c mice treated twice weekly with recombinant IL-33 showed a dramatically 
reduced induction of Th1 cytokines and a delayed inhibition of monocytes and neutrophils 
recruitment in the liver, associated with reduced KC and CXCR2 expression. 

Taken together, our results suggest that IL-33 could be a new deleterious regulator of the hepatic 
immune response against Leishmania donovani, via the repression of the Th1 response and 
myeloid cell recruitment. 
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Abstract:  

Leishmania amazonensis is one of the major etiologic agents of a broad spectrum of clinical 
forms of leishmaniasis, and has a wide geographical distribution in Americas, which overlaps 
with areas of transmission of many other Leishmania species. Control of the disease is a difficult 
task, because of the zoonotic features of transmission and the silvatic nature of reservoirs and 
vectors. In this context, the development of a prophylactic vaccine is strongly desirable. In this 
study, the phage display technology was used for selecting phages´ clones expressing peptides 
that present high affinity with IgG antibodies purified from patients with tegumentary 
leishmaniasis. Three biopannings cycles were realized to elevate the specificity and affinity 
from these phages´ clones and one clone (clone 10B) was selected by presented the better 
specificity. BALB/c mice (n=8, per group) were vaccinated subcutaneously in their left hind 
footpad with 1x1010 phages associated with 25 ug of saponin (Quillaja saponaria bark saponin, 
Sigma), or receiving only adjuvant or diluent (PBS). Three doses were administered at 2-week 
intervals. Four weeks after the final immunization, animals (n=4, per group) were euthanized for 



 

the analysis of the immune response elicited by vaccination. At the same time, the remaining 
animals were infected subcutaneously in the right hind footpad, with virulent 1x106 stationary-
phase promastigotes of L. amazonensis. All animals received follow-up for 11 weeks, at which 
time they were euthanized, and the infected footpad, liver, spleen, bone marrow, and draining 
lymph nodes were collected to determine parasite burden and evaluation of the immune 
response. Results demonstrated that mice that received vaccine showed significant reductions in 
the lesion size and parasite load in all evaluated organs when compared to control groups. 
Vaccinated animals presented an elevated Th1 immune response, with high production of IFN-
gamma, IL-12 and GM-CSF; and low levels of IL-4 and IL-10, as well as L. amazonensis-
specific antibodies. In conclusion, the clone 10B, selected by phage display, showed to be good 
candidate to compose an effective vaccine against L. amazonensis infection. 
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Abstract:  

Iron is an essential element for the       in vitro and in vivo survival of microorganisms, acting as 
a cofactor of several enzymes and playing a critical role in host-parasite relationship. 
Leishmania (Viannia) braziliensis is a parasite widespread in the new world and considered to 
be the major etiological agent of American Tegumentary Leishmaniasis. Although previous 
studies have showed that iron depletion leads to promastigote and amastigote growth inhibition, 
little is known about the role of iron on the biology of Leishmania. Furthermore, until the 
present, there are no reports regarding the importance of iron for L. (V.) braziliensis. In this 
study, incubation of promastigote forms of L. (V.) braziliensis with the iron chelator 2,2-
dipyridyl affected proliferation in a dose and time-dependent manner. Cytotoxicity assays 
indicated that the ratio between the fluorescence emitted by the reduction of resazurin and the 
concentration of the iron chelator was also dose-dependent. The IC(50) values obtained after 24 
and 48 hours of treatment were, respectively, 100 and 82,3 μM. The effect of the chelator on the 
multiplication of L. (V.) braziliensis was reversed after inoculation of the treated parasites in 
fresh culture medium. Ultrastructural analysis of the treated promastigotes revealed a 
remarkable mitochondrial swelling with loss of cristae and matrix and presence of concentric 
membranar structures inside the organelle. Treatment with iron chelator also induced Golgi 
disruption and intense cytoplasmic vacuolization. Fluorescence-activated cell sorting analysis of 
tetramethylrhodamine stained parasites showed that 2,2-dipyridyl collapsed the mitochondrial 
membrane potential. However, incubation of parasites with propidium iodide demonstrated that 
this collapse was not associated with plasma membrane permeabilization. Furthermore, TUNEL 
assays indicated no DNA fragmentation in the chelator-treated promastigotes. The data reported 
here show that iron depletion leads to mitochondrial dysfunction observed by both dissipation of 
mitochondrial membrane potential and ultrastructural alteration of the parasite. Treatment with 
the iron chelator also induces inhibition of promastigote proliferation and cell death. However, 
as there is no fragmentation of the nuclear DNA, it is suggested that induction of cell death does 
not occur by classical apoptosis. 
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Abstract:  

Leishmaniasis, an infectious parasitic disease, is transmitted to humans by the bite of an infected 
female sandfly. The causative agent is Leishmania, a parasitic microorganism related to the 
trypanosomes. Depending on the genetic background of the host and on the species of the 
parasite, a resulting infection may be restricted to primary cutaneous lesions, may involve 
metastasis of the microorganisms to the mucous membranes, or may spread throughout the 
reticuloendothelial system, as in visceral leishmaniasis. Many species of the Leishmania genus 
can serve as etiologic agents of cutaneous disease 

The clinical manifestations of the different types of CL have been classified in various ways. In 
order to distinguish between the different types, most authors have divided CL into two major 
forms (“wet” and “dry”) without considering the pathogenesis. In practice, “wet” and “dry” 
lesions often coexist in the same epidemiologic foci, and may even coexist in the same patient. 
Some confusion has arisen with the different terms used by parasitologists and dermatologists. 
All the classification already proposed did not clear the confusion and are not practical. 
Presently, there is a need to reanalyze the classification of CL. Therefore, in this review, we 
present a summarized analysis of existing clinical classifications, review the differents 
morphologic clinical forms described in the literature and suggest a need of a new simple 
clinical classification for epidemiologic and clinical purposes 
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Abstract:  

Visceral leishmaniasis (LV) is a neglected disease and its combination with other comorbidities 
such as malnutrition might favor its status as a topic of major public health concern. Although it 
is well established that susceptibility to infectious diseases is linked to the host´s nutritional 
profile, the molecular mechanisms underlying the association between protein malnutrition 
during the course of LV are poorly understood. In this investigation we aimed to perform a 
comparative 2-dimensional protein gel analysis (2-DE) of soluble extracts from L. infantum 
promastigotes recovered from mice submitted to two different protein diets, during the acute and 
chronic stages of murine LV. Control and test animals (BALB/c strain, n=6), aged 6 weeks, 
were fed 14% and 3% protein diets, respectively, and after two months their nutritional status 
related to body weight and albumin serum levels were assessed. After confirmation of protein 
malnutrition in the test group, both control and test animals were inoculated 2,9 x107 L. 
infantum promastigotes (C43 strain). Acute and chronic LV was confirmed after 2 and 16 weeks 
post-infection, respectively, by determining parasite burden in the liver. Promastigotes from 
both animal groups were expanded after a third passage in culture and approximately 2,3 x 109 



 

cells used to produce a soluble preparation for comparative 2-DE analyses. Proteins were 
isoelectrofocalized using non-linear13 cm IPG strips (pH 3-10) and then resolved according to 
their mass through 12% SDS-PAGE, followed by Coomassie staining. Immunoproteomic 
profiles were obtained by probing total IgGs (1:2000 dilution) from both groups against soluble 
parasite antigens. A statistically significant decrease in body mass was observed at completion 
of the low protein diet regimen. Assessment of protein malnutrition revealed 41% and 53% 
reductions in albumin levels for acutely and chronically infected animals, respectively. The 
comparative 2-DE analysis revealed at least 15 protein spots differentially expressed in the 
soluble parasite proteomes. In addition, sera from animals kept under the normal protein diet 
revealed a differential immunoproteomic profile against parasite antigens. Our results suggest 
that host´s protein malnutrition is capable of inducing the expression of distinct parasite proteins 
whilst, in parallel, compromises humoral responses against target parasite antigens. Financial 
support: Fapemig, CAPES, UFOP, Rede Mineira de Bioterismo.  
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Abstract:  

In humans two subtypes of dendritic cells (DCs) have been described in peripheral blood: 
myeloid DCs (mDCs) and plasmacytoid (pDCs) characterized by specific membrane receptors 
associated with distinct functions. In mouse models of Leishmania infection, particular 
immunophenotypes have been associated with susceptibility or resistance to the parasite; 
however, such studies remain to be performed in the clinical spectrum of human leishmaniasis. 
The aim of this study was to characterize the frequency and degree of maturation of circulating 
DCs in patients with American cutaneous leishmaniasis patients (ACL) using flow cytometry. 
The DCs were grouped based on characterization with specific cell probes, as follows: Total 
CDs (HLADR + LIN-1-), mDCs (HLADR + LIN-1-CD11c +) and pDCs (HLADR + LIN-1-
CD123 +), activated and matured DCs (CD83 + and CD86 +). Regarding subtypes, the 
percentages of mDCs were higher (p<0.05) in patients with mucocutaneous leishmaniasis 
(MCL) (72%) that in localized cutaneous leishmaniasis (LCL) (61%), intermediate cutaneous 
leishmaniasis (ICL) (62%) and healthy control individuals (HC) (57%). The percentages of 
mDCs expressing CD83 in LCL (34%) and ICL (29%) were higher (p <0.05) than in MCL and 
HC (24%), contrasting with the expression of CD86, which was significantly lower (p <0.01) in 
ICL (31%), MCL (23%) and DCL (24%) that in LCL (40%) and HC (43%). Moreover, pDCs in 
LCL patients showed a significantly increased (p<0.05) expression of CD86 (5%), as compared 
to MCL (3%) and DCL (2%) patients. In contrast, CD83 expression was lower (p <0.05) in 
pDCs of MCL (2%) in comparison to control individuals from endemic areas (EC) (4%), LCL 
(4%) and ICL patients. In addition, the ratio maturation/activation CD86/CD83 for mDCs was 
higher in LCL (1.20) that in MCL (0.94) and DCL (0.88) patients, which were even lower than 
in HC (1.80). These results showed a greater maturation/activation of mDCs and pDCs in LCL 
that may be associated with resolution of the disease, whereas low activation of DCs in MCL, 
and activation of mDCs in ICL may be associated with the chronicity and immunopathology 
characteristics of these active forms of leishmaniasis. The study was financed CDCH UCV PG-
09-7429-2008. 
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Abstract:  

Visceral leishmaniasis (VL) in Brazil is a disease caused by Leishmania infantum. The clinical 
outcome following L. infantum infection depends on the host immune responses, which is 
genetically mediated. This study aimed to evaluate the immune response of people exposed to L. 
infantum, considering individuals with VL under treatment (n=11), recovered VL <1 year post-
treatment (n=11), >10 years post-treatment (n=9), DTH-/DTH- individuals (n=9), DTH+/DTH- 
individuals (n=6) and DTH+/DTH+ individuals (n=9). Peripheral blood cells were evaluated in 
the presence and absence of soluble Leishmania antigens (SLA) and ex vivo, by flow cytometry, 
to determine the activation, presence of regulatory cells and experienced cells. The Leishmania 
parasitemia and anti-Leishmania antibodies were determined respectively by qPCR and ELISA. 
Cells from individuals with symptomatic VL showed absence of cell activation after stimulation 
with SLA for the markers CD4+CD69+, CD8+CD69+ and CD8+CD25+ compared to recovered 
VL (p <0.001). On the other hand, in the ex-vivo condition, significant differences were 
observed for the same markers between the symptomatic VL and recovered VL with increased 
cell activation present in symptomatic VL (p <0.01). This group, ex vivo, had a lower 
percentage of experienced cells (CD4+CD45RO+) than individuals VL post-treatment or DTH-
/DTH- (p <0.01). Likewise, individuals with symptomatic VL had fewer regulatory cells when 
stimulated by SLA [CD4+CD25high (p = 0.04) and CD4+FOXP3+ (p = 0.02)]. Recovered VL, 
even 10 years after treatment had high levels of experienced cells, which may be due to the 
presence of stimulation, either by re-exposure to Leishmania or non-sterile cure. Clinical cure is 
associated with increased response to Leishmania antigens, and this profile is maintained even 
10 years after treatment. Finally, this profile may explain the impairment of T cell responses to 
Leishmania antigens and the inability in the control of parasite growth in patients who develop 
VL. 
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Abstract:  

Human visceral leishmaniasis (HVL), caused by Leishmania infantum (syn. Leishmania 
chagasi), is the most severe and fatal form of leishmaniasis if left untreated once symptoms 
begin. Dogs are extremely susceptible to infection and are considered the main important 
domestic reservoirs of the parasites. Dogs with VL present clinical, pathological and 
immunological alterations extremely similar to human disease and are considered the most 



 

important model for evaluation of new treatment strategies (immunotherapy and 
immunochemotherapy). Recently our group aimed to characterize the immunotherapeutic effect 
of the vaccine composed by L. braziliensis antigens plus monophosphoryl lipid A (LBMPL) on 
human visceral leishmaniasis using dogs naturally infected as experimental model. Herein, it 
was proposed to analyze the clinical, hematological, biochemical and the immune response (ex 
vivo) in dogs presenting symptomatic visceral leishmaniasis submitted to three series of 
immunotheraphy with LBMPL vaccine. Our major results showed that after immunotherapy 
with LBMPL the dogs presented a strong and sustained improvement of clinical 
signs/symptoms. Further, the animals showed significant gain of body weight after treatment. 
When assessed the complete blood count it was observed that all parameters, especially those 
related to the erythrogram that were altered before treatment, emerged normal at the end of 
immunotherapy. In addition it was observed that the immunotherapy with LBMPL showed 
normalization of main biochemical parameters such as urea, creatinine, AST and bilirubin. 
When we evaluated the immune response, ex vivo, we observed increased counts of T-CD3+ 
circulating lymphocytes synchronous with an increase of T-CD4+ and T-CD8+ subsets. On the 
other hand, we observed a decrease of CD21+ B cells after the immunotherapeutic protocol had 
been completed. Furthermore, increased counts of NK cells (CD5-CD16+) and CD14+ 
monocytes were observed in animals after immunotherapy. When we evaluated the ratio of T-
cells/B-cells, it could be observed an increase at the end of experiment in this ratio. On the other 
hand, decrease in the T-CD4+/T-CD8+ ratio after completed the immunotherapy was observed. 
Taking together, our findings support a therapeutic potential of the LBMPL vaccine against 
visceral leishmaniasis using dogs as experimental model of immunotherapy. 

Financial support: FAPEMIG, CNPq, UFOP, Rede Mineira de Bioterismo, Rede TOXIFAR. 
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Abstract:  

Actin is a major cytoskeleton protein which is highly conserved across eukaryotic phylum. It is 
involve in various cellular processes such as cell locomotion, vesicle transport and cytokinesis. 
Apart from actin, some actin-related proteins (ARPs) have been identified in different organism 
whose functions are diverse. We report here that Leishmania contained an actin-related protein1 
(ARP1) whose sequence similarity was highest with Leishmania actin. This protein localized 
mainly in the mitochondrion, flagellum and also in the basal body. For functional analysis single 
gene deletion mutants were created through homologous recombination and the resultant 
mutants showed impaired flagellar assembly and cell motility. Flow cytometric data marked 
significant reduction in mitochondrial membrane potential of the gene knockout mutants. 
Importantly, episomal complementation of ARP1 in the mutants restored their normal 
morphology and physiology. Together, these findings suggested that ARP1 play pivotal role in 
regulating mitochondrial activity and flagellar functions. 
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Abstract:  

Visceral leishmaniasis (VL), a systemic, progressive disease typically fatal if untreated, is 
characterized by involvement of spleen, liver, bone marrow, skin, and lymph nodes. In Brazil, 
VL is caused by Leishmania (Leishmania) infantum chagasi and is widely distributed, with 
higher lethality rates than dengue fever in nine states since 2000. The use of polymerase chain 
reaction (PCR) for Leishmania detection in urine has shown promising results, with the added 
advantage of less invasive sample collection. This study reports the isolation and specific 
identification of Leishmania in the urine of a 3-year-old female patient with VL. Residing in 
Campo Grande, Mato Grosso do Sul state, the patient had been admitted to HU-UFMS, a local 
teaching hospital, with classical signs and symptoms of VL (high fever, weight loss, and 
hepatosplenomegaly). Survey of parasites in bone marrow aspirate and rK39 rapid test yielded 
positive results. A 30 mL urine sample collected using a sterilized cup was divided into aliquots 
and centrifuged at 12 000 rpm for 10 min. A 0.2 mL fraction of the supernatant was added to 
Schneider culture medium amended with 20% inactivated FBS and 1% gentamicin and cultured 
at 25 C for 7 days. The culture was then visualized under optical microscope for the presence 
of flagellated forms. A 500 µL culture aliquot was reserved for molecular biology procedures. 
DNA, extracted both from the isolate and directly from urine, was subjected to PCR using 
primers RV1/RV2 for Leishmania (L.) chagasi, a1/a2 for Leishmania (L.) amazonensis, and 
b1/b2 for Leishmania (Viannia) braziliensis. Amplicons were analyzed upon electrophoresis in 
2% agarose gel. Leishmania (L.) chagasi was identified both in urine and in the isolate. Based 
on this preliminary result, PCR for Leishmania detection in urine can be viewed as an 
alternative tool for VL diagnosis. 
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Abstract:  

Diffuse Cutaneous Leishmaniasis (DCL) is a rare form of cutaneous disease, characterized by 
the presence of multiple chronic nodular skin lesions containing many parasites. Patients do not 
develop specific cell mediated immune response and are resistant to treatment. It has been 
shown that Leishmania HSP83 antigen and IgG4 subclass antibody response can be useful in the 
diagnosis of active DCL. The aim of this study was to evaluate if it is possible, through total 
immunoglobulin G and subclasse profiles to predict cure in DCL patients. To do so, ELISA was 
performed using soluble leishmania antigen (SLA), recombinant Leishmania HSP70 and HSP83 
and sera from active DCL (n=12), active visceral leishmaniasis(VL) (n=15) and active 
cutaneous leishmaniasis (CL) (n=13). We also employed sera from cured DCL patients, 
identified after clinical follow-up, without active lesions for the last four years and conversion of 
the Leishmania skin test.. We detected different IgG and subclass responses to SLA, HSP70 and 
HSP83, with sera from all clinical forms. A high production of IgG4 subclass for DCL patients’ 



 

sera was observed when compared with VL and CL patients´sera in which predominated IgG2 
and IgG1 subclass, respectively. In patients with active DCL, patients have high levels of IgG4 
(OD: 0.7396) against all antigens tested, however, this effect was marked for HSP83. After cure, 
sera reactivity to HSP83 decreases significantly (OD:0.2279). Ours results show that the 
different antibody subclass response in active and cured DCL patients, using recombinant 
Leishmania HSP83, raises the possibility of using of this antigen and IgG4 subclass ELISA as a 
biomarker of cure in DCL patients. 
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Abstract:  

Introduction Leishmania braziliensis causes cutaneous (CL) and mucosal (ML) leishmaniasis. In 
the mouse, Fli1 was identified as a gene influencing enhanced wound healing and resistance to 
CL caused by Leishmania major (Infect Immun.78:2734-44, 2010). Polymorphism at FLI1 is 
associated with CL caused by L. braziliensis in humans, with an inverse association observed 
for ML disease (Genes Immun. 12:589-94, 2011). Here we extend the analysis to look at other 
wound healing genes, including CTGF, TGFB1, TGFBR1/2, SMADS 2/3/4/7 and FLII, all 
functionally linked along with FLI1 in the TGF beta pathway. Methods and Results Haplotype 
tagging single nucleotide polymorphisms (tag-SNPs) were genotyped using Taqman technology 
in 325 nuclear families (652 CL cases; 126 ML cases) from Brazil. Robust case-pseudocontrol 
(CPC) conditional logistic regression analysis showed associations between CL and SNPs at 
CTGF (SNP rs6918698; CC genotype; OR 1.67; 95%CI 1.10-2.54; P=0.016), TGFBR2 
(rs1962859; OR 1.50; 95%CI 1.12-1.99; P=0.005), SMAD2 (rs1792658; OR 1.57; 95%CI 1.04-
2.38; P=0.03), SMAD7 (rs4464148; AA genotype; OR 2.80; 95%CI 1.00-7.87; P=0.05) and 
FLII (rs2071242; OR 1.60; 95%CI 1.14-2.24; P=0.005), and between ML and SNPs at SMAD3 
(rs1465841; OR 2.15; 95%CI 1.13-4.07; P=0.018) and SMAD7 (rs2337107; TT genotype; OR 
3.70; 95%CI 1.27-10.7; P=0.016). Stepwise logistic regression analysis showed that all SNPs 
associated with CL at FLI1, CTGF, TGFBR2, and FLII showed independent effects from each 
other, but SNPs at SMAD2 and SMAD7 did not add independent effects to SNPs from other 
genes. Conclusion These results suggest that TGFβ signalling via SMAD2 is important in 
directing events that contribute to CL, whereas signalling via SMAD3 is important in ML. Both 
are modulated by the inhibitory SMAD7 that acts upstream of SMAD2 and SMAD3 in this 
signalling pathway. Along with the published FLI1 association, these data further contribute to 
the hypothesis that wound healing processes are important determinants of pathology associated 
with cutaneous forms of leishmaniasis. Financial support We acknowledge the support of NIH 
Grant AI 30639 for the field work in Brazil, and The Wellcome Trust for supporting the 
laboratory work and statistical analyses carried out in the UK. LFA was funded by FAPESB. 
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Abstract:  

The standard treatment for ATL in Brazil remain antimonial pentavalent  despite the decrease 
rate of cure and several side effects. Amphotericin B desoxycholate is a second line drug used to 
treat ATL and the administration needs hospitalization. Recommended dose is 0.5 – 
1.0mg/Kg/day until achieve 1500mg. The most commons side effects are kidney failure, 
hypokalemia and anemia. This schedule has a high economic and social cost since the patients 
live and work in rural areas. The aim of this study was to evaluate the efficacy of amphotericin 
B in ATL in a day hospital based. This open trial was conducted in Corte de Pedra –Bahia – 
Brazil an endemic area of L. braziliensis transmission. In the last five years (2008-2012) 37 
patients who did not respond to antimonials or had adverse reactions with this drug, were treated 
with the dose of 0.5mg/Kg three times a week until achieve total dose of 30mg/Kg or total 
healing. The patients were not-hospitalized, but received the drug in hospitals from the region. 
The drug was administrated during 4-6 hours in glucose solution (5%), and hydrated before and 
after the drug. At least once a week or for medical criteria, kidney function, potassium level and 
hemogram were performed in all patients. 

The majority of the patients were male (23/62.2%). The median of age was 32 y.o. (range 2-76). 
Treatment failure with antimonials was the motive to use amphotericin in 31 (83.8%) and 6 
(16.2%) present severe side effect or allergy to antimony. Cutaneous leishmaniasis occurs in 25 
patients (67.8%), 10 (27.2%) suffer from disseminated leishmaniasis and 2 (5%) has only 
mucosal lesions. The median of dose was 18.6mg/Kg (SD ±7.2mg, maximum 31.25mg). Total 
healing was achieved in 33 (89.2%) patients and 4 (10.8%) did not cure despite improvement 
has seen observed. Laboratorial alterations were documented in 5 patients (13.5%) and the dose 
of amphotericin was changed in 5 patients.  During the follow-up 4 patients relapsed and were 
treated with alternative therapeutic. 

Treatment of ATL with amphotericin B desoxycholate can be made without necessity of 
hospitalization with a good rate of success, and the schedule reduce the cost and social impact of 
the therapy on the lives of patients. 
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Abstract:  

Vaccine development against parasite diseases has been a challenge for researchers for many 
decades. In the past years, new tools have been developed based on genomic advances, 
including epitope prediction by computational methods. Moreover, epitope prediction has the 



 

potential for vaccine development with less time and cost, and the possibility of testing every 
proteins of a parasite for its ability of eliciting a protective immune response. Leishmania 
infantum is the causative agent of visceral leishmaniasis in Latin America, an important 
zoonosis in which the dog is implicated as reservoir of the parasite. Our research group has 
developed a vaccine based on total antigens of L. braziliensis, which present cross reaction with 
L. infantum, and we are now interested in developing a subunit vaccine. The main objective of 
this work was to search for new targets for vaccine development against canine visceral 
leishmaniasis (CVL) in L. braziliensis predicted proteome. In this work, we developed a 
database approach to identify epitopes that could be experimentally tested for vaccine 
development. Predictions from nine algorithms, including MHCI (NetCTL and NetMHC), 
MHCII (NetMHCII) and B–Cell epitope predictors (BepiPred, AAP12 and BCPred12), protein 
subcellular localization prediction (WoLF PSORT) and protein-protein interaction network were 
loaded in a database. The use of the specific conceptual schema developed was important in 
establishing an environment that made it possible to accommodate the data from diverse 
predictions, manipulate and extract the relationships between entity classes. Results show that 7 
proteins from L. braziliensis have all characteristics to be a good vaccine candidate, that is: 
peptides that have affinity binding with 19 MHCI alleles and at least 15 MHCII alleles (human 
and mouse); peptides predicted to bind surface immunoglobulins from B cells; proteins located 
on plasmatic membrane or secreted; more than 15 interactions in the network. From these 7 
proteins, two have putative functions related to transport, two are related to metabolism, one is a 
squalene monooxygenase-like protein and the others are conserved hypothetical proteins. The 
database approach developed has the potential to drive vaccine development against protozoan 
parasite diseases. The next step is to express the recombinant proteins selected in order to make 
in vitro tests to confirm their immunogenicity. 

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[697]  
P 136 - EFFECT OF HEME IN HUMAN NEUTROPHILS INFECTED WITH LEISHMANIA 
CHAGASI. 
DE CARVALHO, G.Q.1; LUZ, N.1; TAVARES, N.1; ANDRADE, D.1; BRODSKYN, C.2; BOZZA, 
M.3; BORGES, V.2 
1.FUNDAÇÃO OSWALDO CRUZ; UNIVERSIDADE FEDERAL DA BAHIA, SALVADOR, BA, BRAZIL; 2.FUNDAÇÃO OSWALDO 
CRUZ; INSTITUTE FOR INVESTIGATION IN IMMUNOLOGY, SALVADOR, BA, BRAZIL; 3.UNIVERSIDADE FEDERAL DO RIO 
DE JANEIRO, RIO DE JANEIRO, RJ, BRAZIL. 
Keyword:leishmania chagasi; neutrophils; heme 
 

Abstract:  

Human visceral leishmaniasis (VL) is frequently associated with severe hematologic 
manifestations, including hemorhage and hemolysis. However, the effect of heme on human 
neutrophils in infection by Leishmania chagasi, causative agent of VL in Brazil, has not yet 
been explored. We hypothesized that the presence of increased concentrations of free heme 
upon VL affects the neutrophils and the inflammatory response. In this study we analyzed the 
effect of heme on the activity and survival of neutrophils infected with L. chagasi. Neutrophils 
were isolated from periperal blood of healthy donors and incubated with L. chagasi in the 
presence or absence of heme (30μM). After 3h of infection, we evaluated the production of 
reactive oxygen species (ROS) by flow cytometry. Infection of neutrophils with L. chagasi in 
the presence of heme increased the ROS production when compared with L. chagasi-infected 
neutrophil or non infected controls. We also observed by staining with Annexin V that treatment 
with heme in L. chagasi-infected neutrophils significantly increased the percentage of death 
cells when compared to infected neutrophils or neutrophil control. In addition, higher amounts 
of myeloperoxidase (MPO), was increased in infected neutrophils in the presence of heme when 
compared with L. chagasi-infected neutrophil or non infected control. Taken together, these data 
suggest that heme induces oxidative stress on L. chagasi-infected neutrophils and decreases the 



 

survival of these cells. Thus, our study suggests that heme can interfere in the establishment of 
Leishmania infection in host neutrophils. 
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Abstract:  

VL is multifactorial disease where environmental and socio-economic risk factors, heterogeneity 
in parasite isolates, young age, nutritional status and host genetic factor play their role in 
outcome of VL. The chromosomal region 5q31-q33 is suceptible loci for infectious and 
autoimmune diseases is well documented, this region is playing there role in Sudan and Brazil 
(another major foci of VL). 

The aim of this study is to define the role of IL-4 immuno-genetic risk factors in Indian VL. To 
test the hypothesis that three regulatory IL-4 polymorphism might influence susceptibility to 
Indian VL We have analyzed these polymorphisms; rs2243250 (-590C>T, promoter), rs2070874 
(-34C>T, 5’UTR) and rs79071878 (intron-3, 70bp VNTR). 

The study was designed as matched case-control study (caste, age group, sex and geographical 
location) and conducted in endemic region of VL in India through multiple field visits. Total 
390 unrelated subjects (197 case and 193 Controls) were selected for study, mean age of cases 
and controls were (30.52+/- 16.91) and (33.36+/- 14.27) respectively. 

Statistical data Analysis by Arlequin v.3.5.1.2 software ( 
http://cmpg.unibe.ch/software/arlequin3/), Haploview v4.2 software and the SPSS ver. 20 
software. 

The genotype frequencies of intron-3 VNTR polymorphism (χ = 0.0404; p = 0.8407) in 
promoter polymorphisms -590 C>T (χ = 0.01601; p = 0.8993) and -34 C>T polymorphism (χ = 
0.456; p = 0.4995) was not associated among cases and control, similarly, allele distributions 
also not associated among these groups as in intron-3 VNTR polymorphism (χ = 0.0404; p < 
0.8407) in promoter polymorphisms -590 C>T (χ = 0.0161; p < 0.899) and -34 C>T 
polymorphism (χ = 0.45601; p = 0.4995). Two major haplotypes distribution CCR3 (74.4% in 
case and 73.9% in controls) and TTR2 (14% in case and 16.4% in controls) for VL.All three 
studied loci were in LD (r2 >0.73) and HWE. 

We did not found any association among case and control groups for IL-4 polymorphism in 
Indian VL, which were totally different from Sudanese and Brazilian candidate gene studies and 
other infectious diseases (Malaria) in India. 
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Abstract:  

Neutrophils are key components of the inflammatory response and are one of those primary 
immune cells that interact with Leishmania. Neutrophils recruited within hours of parasite 
inoculation have important role in immune regulation. Activated neutrophils are characterized 
by altered expression of cell surface integrinas and Toll like receptors (TLRs) as well as reactive 
oxygen species (ROS) and nitric oxide (NO) production. In our study, we evaluated the 
phagocytosis of L. amazonensis, L. brasiliensis and L. major in neutrophils harvested and 
purified by Percoll gradient from bone marrow of C57BL/6 mice. Bone marrow derived cells 
suspended in Hank’s balanced salt solution were laid on top of a three-layer Percoll gradient. 
After centrifugation, the neutrophil fraction was collected. In these populations, we analyzed the 
expression of CD49d/CD62L, TLR2/TLR4 as well as production of ROS and NO by flow 
cytometry. In addition, purified neutrophils were also infected with stationary phase 
promastigotes labeled with carboxyfluorescein diacetate succinimidyl ester (CFSE) in a ratio of 
5:1 at 37ºC for 3hrs to determine phagocytosis of parasites. Our results demonstrated that 
neutrophils phagocytose more L. braziliensis compared with L. amazonensis and L. major 
(p<0.01). Furthermore, we found that the expression of CD62L was decreased and TLR2 was 
increased in all infected neutrophils when compared with uninfected population (p<0.05 and 
p<0.001, respectively). Interestingly, the expression of TLR2 was higher in neutrophils infected 
with L. braziliensis than in those infected with L. amazonensis and L. major (p<0.001). 
Moreover, neutrophils infected with L. braziliensis also showed increased expression of TLR4 
and also NO (p<0.005). Therefore, our present data demonstrate that phagocytosis and 
activation state of neutrophils as determined by analysis of inflammatory mediators depends on 
species. L. braziliensis is more potent in alteration of these mediators in neutrophils in 3hrs of 
infection in vitro. 

Financial support: CAPES, FAPEMIG, CNPq, UFOP 
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Abstract:  

In the present work the immunopathologic response against L. amazonensis was studied in 
susceptible and resistant inbred mouse strains. Different parameters such as cytokines 
expression, parasite load, histopathological and extracellular matrix alterations were evaluated. 
In the early phase of infection, in both primary lesion and lymph nodes, the cells predominantly 
found in all mouse strains were eosinophils and mast cells. A highest presence of Tγd 
lymphocytes, B cells, plasma cells, high levels of antibodies, heavy parasite load, massive tissue 
destruction with large lesions and metastasis, as well as parasite visceralization were observed in 
susceptible mice (C57BL/10 and CBA). In the other hand, the resistant C3H.He mice showed 
few parasites and no scars or visceralization. A cytokines expression compartmentalization was 
observed in different studied organs. Susceptible C57BL/10 mice showed an increase of 
proinflammatory (IL-12, TNF-α and IFN-γ) cytokines expression, as well as the iNOS 
induction, in the primary lesion. This enhancement of expression was associated with tissue 
destruction, while high levels of TGF-β were associated with macrophages deactivation and 



 

subsequent parasite establishment in the early infection. In spleen, a concomitant expression of 
TNF-α and IL-10, as well as IL-12, IFN-γ and iNOS, were associated with parasites presence. 
Proinflammatory cytokines (IFN-γ, TNF-α and IL-12) expression in liver was observed in the 
initial phase of infection, whereas regulatory (TGF-β and IL-10) cytokines were seen in the late 
phase. The resistant C3H.He mice showed low levels of cytokine expression in all examined 
organs. Although there is not a direct association between cytokines expression in these organs, 
the L. amazonensis infection induces a mixed cytokines production that is independent of the 
host genetic background. The analysis of extracellular matrix proteins expression showed an 
association between FN, collagen I and III expression increase with the expression of TGF-β in 
the liver and lymph nodes of C57BL/10 and C3H.He mice. This association was not observed in 
the footpad or spleen of these animals. The footpad expression of collagen III in the late phase 
of infection was associated with the massive presence of parasitized histiocytes. A highest level 
of laminin, as well as the increase of collagen IV and fibronectin expression was observed in 
C57BL/10 mice footpad, 30 days after infection. 
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Abstract:  

In Maghreb, Leishmaniasis is an historical but a still neglected disease. The cutaneous forms are 
endemic and implicate four taxa; Leishmania major, L. infantum, L. tropica in Morroco and L. 
killicki in Tunisia and Algeria. Current data on L. tropica and L. killicki are unable to give an 
obvious taxonomical position one relative to the other and to understand how they have evolved. 
In order to understand the genetic organization and the spatio-temporal distribution of L. killicki 
in Tunisia, we studied (i) the polymorphism of L. killicki and L. tropica by two molecular 
techniques, MultiLocus Microsatellite Typing (MLMT) and MultiLocus Sequence Typing 
(MLST), (ii) the population structure of L. killicki in Tunisia, (iii) the genetic relationships 
between L. killicki and L. tropica. 

77 L. killicki strains from Tunisia and Algeria and 113 L. tropica strains from Morocco were 
studied. These samples were isolated from many localities and from the eighties up to now. All 
L. killicki and L. tropica strains were typed by the isoenzymatic technique. Molecular 
polymorphism was studied using 9 microsatellite markers and 7 loci for MLST technique. Seven 
zymodemes of L. tropica and 3 zymodemes (with a new variant) of L. killicki were obtained. 
The MLMT study of L. killicki showed a low genetic polymorphism and a medium genotypic 
diversity compared to L. tropica. The genetic differentiations estimated by Fst calculation 
between the L. killicki populations of South East, South West and Centre of Tunisia were 
significantly high. An important temporal genetic differentiation within the South East focus 
was observed, suggesting that L. killicki genotypes persist relatively little over time. In the same 
way, MLST showed a higher genotypic and genetic diversity for L. tropica than for L. killicki. 
The two techniques used showed that L. tropica populations are more diversified than L. killicki 
populations. Both phenetic and phylogenetic trees presented L. killicki and L. tropica as two 
different clades. All these results suggest that L. killicki descends from L. tropica, but has 
evolved independently creating a separate genetic entity, with a longer and may be faster 
evolution for L. tropica. In contrast to L. tropica, the genetic differentiation observed between L. 



 

killicki foci in Tunisia reflects a geographical isolation of parasite populations and different 
transmission cycles probably due to different ecosystems. 

  

- CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[714]  
P 141 - SCHISTOSOMA MANSONI ANTIGEN SM29 ALTER THE MONOCYTE-DERIVED 
DENDRITIC CELLS PROFILE IN PATIENTS WITH CUTANEOUS LEISHMANIASIS 
LOPES, D.M.1; FERNANDES, J.S.1; BAFICA, A.M.1; RODRIGUES, L.M.2; SOARES, M.I.S.2; 
CARVALHO, E.M.1; ARAUJO, M.I.A.1; CARDOSO, L.S.1 
1.UNIVERSIDADE FEDERAL DA BAHIA, SALVADOR, BA, BRAZIL; 2.UNIVERSIDADE DO ESTADO DA BAHIA, SALVADOR, 
BA, BRAZIL. 
Keyword:cutaneous leishmaniasis; sm29; dendritic cells 
 

Abstract:  

Cutaneous leishmaniasis (CL) is endemic in more than 70 countries worldwide. The immune 
response to the parasite is T helper 1 type, which is important for macrophage activation and 
Leishmania elimination, but also is responsible for the pathogenesis of cutaneous disease, 
especially with regard to tissue injury. Schistosoma mansoni infection or their products has been 
associated with protection against immune-mediated diseases. The mechanisms underlying this 
association may involve regulatory cells and cytokines. This study evaluated the potential of the 
S. mansoni antigen Sm29 in down-modulate the response of monocyte-derived dendritic cells 
(MoDCs) in individuals with CL. The expression of the activation molecule (HLA-DR), co-
stimulatory molecules (CD80 and CD86), cytokines (IL-12, TNF and IL-10) and IL-10 receptor 
on MoDCs were evaluated by Flow citometry. The results were expressed as median (min.-max. 
values). The mean fluorescence intensity (MFI) of HLA-DR in the cultures stimulated with L. 
brasiliensis antigens (SLA) plus Sm29 antigen was higher [325 (83-510)] than in culture without 
stimulation [185 (62 – 927); p=0.033]. The frequency of MoDCs expressing CD80 and CD86 
were higher in cultures of MoDCs stimulated with Sm29+SLA 13.5% (3.0 – 39%) and 95% (81-
99%), respectively compared to non-stimulated cells [3.9% (2.0 – 12%) and 80% (40 – 95%, 
respectively; p<0.005]. There was no difference in the expression of the inflammatory cytokines 
IL-12 and TNF after the addition of Sm29 to the cultures. However, this antigen led to an 
increased expression of the anti-inflammatory cytokine IL-10 [2.3% (0.8 – 4.1)] and IL-10R [4.3 
(3.3 – 9.8)] compared to non-stimulated cultures [1.3% (0.3 – 2.3; p<0.005), and 1.45% (0.2 – 
3.7, p<0.005). Furthermore, the frequency of the IL-10R in cultures of MoDCs stimulated with 
SLA in the presence of Sm29 was higher than the observed to SLA alone [2.5% (1.8 – 3.8, 
p=0.05)] or Sm29 [2.7% (2.2 – 4.8, p<0.05)]. Since the imbalance between the inflammatory 
and regulatory response may be important to prevent lesion in leishmaniasis, the use of Sm29 
can be used in the future to modulate the exacerbate immune process involved in the 
pathogenesis of cutaneous leishmaniasis. 
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Abstract:  

It was shown a dichotomy in the interaction between Leishmania species and human T-cell 
immune response; while L. (V.) braziliensis shows a clear tendency to lead infection from the 
localized cutaneous leishmaniasis toward to the mucocutaneous leishmaniasis at hypersensitivity 
pole with a prominent Th1 immune response; L. (L.) amazonensis leads infection to the anergic 
diffuse cutaneous leishmaniasis at hyposensitivity pole with a marked Th2 immune response. In 
order to evaluate the immunopathogenic competences of Leishmania (V.) braziliensis (Lb) and 
L. (L.) amazonensis (La) in the experimental infection, BALB/c mice were inoculated in the 
hind footpad with promastigotes of La and Lb and biopsies from the site of infection were 
collected at 4th and 8th week PI to determine the density of CD207+, CD11c+, CD4+, CD8+ 
and iNOS+ cells by immunohistochemistry; as well as draining lymph node to characterize the 
subsets of dendritic and T cells by flow citometry. Draining lymph nodes cells were also 
cultured with specific antigen to determine the cytokines and the nitric oxide in the supernatants. 
The infection caused by La led to a progressive disease with increase on lesion size and parasite 
load in the skin and draining lymph node, while Lb infection showed a small swelling in the 
skin between 6th and 7th week PI with late regression and reduction in the skin and lymph node 
parasitism. An increase on the number of dermal dendritic and Langerhans cells were observed 
in the skin of BALB/c mice infected with La at 4th week PI together with an increase of 
Langerhans cells in the draining lymph node. The preferential CD4+ cell immune response were 
observed in the skin and in lymph node of mice infected with La, which showed to be rather Th2 
with an increase on the levels of IL-4 and IL-10. However, Lb infection led an increase of 
dermal dendritic cells and Langerhans cells in the skin only at 8th week PI, as well as an 
increase in the dermal dendritic cells in lymph node. The cellular immune response were 
characterized by CD4+ and CD8+ cells in the skin and draining lymph node of mice infected 
with Lb, which was related to a Th1 immune response with production of high levels of IFN-g 
and nitric oxide. An increase of Regulatory T cells was observed in Lb infection, which showed 
the positive correlation with the IL-10 producing CD4+ cells. These results emphasize the role 
of the parasite in the modulation of the host immune response to Leishmania infection. 
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Abstract:  

The availability of genomic data for some Leishmania species allowed the use of proteomic 
tools for the identification of novel proteins as targets for diagnosis, prognosis and/or 
development of vaccine preparations against leishmaniasis. In this scenario, the L. donovani 
secretome has revealed important insights into the host-parasite interaction, paving the way for 
the proposal of disease-oriented interventions. The focus of the present investigation constituted 
the molecular profile of the L. infantum secretome revealed by a shotgun proteomic approach. L. 
infantum (PP75 strain) promastigotes under logarithmic phase of growth (pH 7.2 / temperature 
26ºC) were obtained and harvested by centrifugation at different time points. The homogeneity 
of the secretome was evaluated through the counting of viable parasites using propidium iodide 
and flow cytometry. The labeling technique demonstrated that during 8h in culture, the 
percentage of undamaged cells was maintained around 94%. The 6h´s culture supernatant was 



 

then conditioned to in solution digestion using trypsin. The resulting peptides were detected and 
fragmented using reversed-phase chromatography, interfaced with a mass spectrometer, 
operating via electrospray. After database searching of the resulting MS/MS spectra, 160 
proteins were identified and subsequently classified into 9 functional categories plus 1 
hypothetical. The relative abundance index for each of the components allowed conclusion that 
the L. infantum secretome is a complex mixture dominated by proteins particularly involved 
with nucleotide metabolism and antioxidant activity. Sixty three proteins were submitted to 
bioinformatic analyses revealing 50% of the investigated molecules as potentially secreted, of 
which, 30% possibly reach the extracellular milieu using non-classic pathways. Sera of naturally 
infected animals were used to test the immunogenicity associated to the secretomes of L. 
infantum and L. amazonensis. Western blotting experiments revealed that both preparations 
could be used for the identification of animal carriers of LVC. Moreover, the same preparations 
were useful to discriminate symptomatic animals among those exhibiting other clinical forms of 
the disease. Collectively, the molecular characterization of the L. infantum secretome and the 
preliminary immunoproteomic assays opened up new research avenues related to the treatment, 
prognosis and diagnosis of LVC. Financial Support: CNPq, FAPEMIG and CAPES. 

 
 - CLINICAL LEISHMANIASIS 
[723]  
P 144 - CUTANEOUS LEISHMANIASIS AND INTESTINAL HELMINTHS INFECTION IN 
PERU 
MARTINEZ, D.1; VERDONCK, K.2; JARA, M.1; VALENCIA, B.1; ADAUI, V.1; POLMAN, K.2; 
DUJARDIN, J.2; AREVALO, J.1; BOELAERT, M.2; LLANOS-CUENTAS, A.1 
1.INSTITUTO DE MEDICINA TROPICAL ALEXANDER VON HUMBOLDT (IMTAVH), UNIVERSIDAD PERUANA CAYETANO 
HEREDIA, LIMA, PERU; 2.INSTITUTE OF TROPICAL MEDICINE ANTWERP, ANTWERP, BELGIUM. 
Keyword:cutaneous leishmaniasis; helminths; peru 
 

Abstract:  

The clinical evolution of cutaneous leishmaniasis (CL) depends on the host immune response, 
which can be altered in co-infections with intestinal helminths (strong Th2 drivers). We 
hypothesize that in Peru, co-infection of Leishmania and intestinal helminths is frequent and that 
the course of cutaneous leishmaniasis differs in people with and without intestinal helminthiasis. 
We recruited 135 patients with a new episode of CL, who received treatment with pentavalent 
antimonials at the IMTAvH in Lima, between September 2008 and November 2010. We did not 
include people with mucosal lesions or known immune suppression. We grouped the patients 
according to the probable place of Leishmania acquisition: Andean valleys (Andean, 33 
patients) versus Amazon region (jungle, 102 patients). We compared number of skin lesions, 
total lesion area, presence of palpable lymph nodes and of distant skin lesions, Leishmania 
parasite load (expressed as parasite number/106 human cells) and frequency of treatment failure 
after 3 months in patients with and without intestinal helminthiasis. Twenty-seven patients had 
intestinal helminthiasis at the time of diagnosis of leishmaniasis: 1 of 33 (3%) patients with 
Andean and 26 of 102 (25%) with jungle-acquired leishmaniasis. The most frequent helminths 
were Strongyloides stercoralis (n=17) and Ascaris lumbricoides (n=6). In the group of people 
with jungle leishmaniasis, the median number of active skin lesions was 2 (interquartile range-
IQR: 2); the median total lesion size was 10 cm² (IQR 13); palpable lymph nodes were present 
in 34 (36%) and distant skin lesions in 9 (9%); and treatment failure occurred in 14 (18%). The 
parasite load was measured in 49 people (median 2,054; IQR 29,079). These characteristics 
were not significantly different when we compared people with and without intestinal 
helminthiasis. A comparison of people with and without Strongyloides infection gave similar 
results.In this study, we found no differences in the course of leishmaniasis among people with 
and without intestinal helminth infection. 
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Abstract:  

Leish-Tec® has been available on a commercial basis in Brazil since 2008. Previously, we have 
shown that this amastigote-specific protein A2 saponin vaccine induced a response that 
effectively controlled clinical signs and reduced the parasite burden in the high dose Leishmania 
infantum-beagle dog model. Vaccinated animals displayed anti-A2 IgG, IgG2 and IgG1 
antibodies prior to and after infection, whilst seropositivity to soluble antigen (SLA) was 
detected only following the infectious challenge. These serological differences could be used to 
discriminate between vaccinates and infected dogs. In this work, 140 healthy domiciliary dogs 
of various ages and breeds considered eligible for vaccination with Leish-Tec® were allocated 
to two groups of 70 animals: one group first received three subcutaneous immunizations wit a 
21-day interval, and then an additional boost vaccination 12 months after, while the other one 
remained as placebo control treated only with saponin. Dog serum was collected at different 
time points following vaccination. Determinations of anti-A2 and anti-SLA IgG and of the 
specific subtypes IgG1 and IgG2 were carried out using the ELISA technique. Antibodies rises 
against rA2 antigen were found in all canines at the end of the prime-boost vaccination scheme, 
when seropositivity reached 98% of them. This saturating value slightly decreased (81.13%) at 6 
and 11 months before again, rising to the initial values (100%) at the 14-month period (i.e., 2 
months after the last booster vaccination). Not surprisingly, the mean values of anti-A2 IgG2 
titers were significantly higher than those of anti-A2 IgG1. Conversely, low levels of anti-A2 
IgG antibodies were detected in saponin control animals. During the 14 month follow-up period, 
some reactivity to LSA was detected in these two groups of dogs. Accordingly, three of these 
exposed dogs were considered to be naturally infected as they tested positive by serology using 
the rapid DPP rK28 fusion protein chromatographic immunoassay. Although no direct evidence 
was obtained, our data suggest that Leish-Tec®-immunized dogs may have long lasting 
protection against natural L. infantum infection. Most importantly, immunization with rA2 
antigen will allow the serological differentiation between vaccinates and infected animals, an 
expected property for a canine VL vaccine. 
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Abstract:  

There are few reports concerning the immunopathology of Leishmania (Viannia) panamensis 
infection in humans. Thus, the main aim of this study was determine the expression of T 
regulatory cells (FoxP3+) as well as to correlate it with the histopathological changes and 
parasitism in skin biopsies of 47 patients that presented cutaneous leishmaniasis proven to be 
caused by L. (V.) panamensis by PCR-RFLP. Biopsies were collected and fixed in 10% PBS 
buffered formalin and processed by usual histological techniques. Paraffin sections were stained 
by Hematoxilin-Eosin for histological studies; and submitted to immunohistochemistry reaction 
using as primary antibody anti-Leishmania (produced in our laboratory) diluted 1:500 and anti-
FoxP3 (SC-28705) diluted 1:100 in PBS. For amplification and visualization of the reaction 
Novolink Max Polymer (NovoCastra) was used. The density of positive cells was calculated by 
counting the immunostained cells in 10 different microscope fields using 40x objective, in the 
skin tissue section using an image analysis system (Karl-Zeiss). The histopathological changes 
were characterized by mononuclear inflammatory infiltrate in the dermis formed by 
macrophage, lymphocytes and plasma cells. Granulomatous reaction was observed in 36% 
(17/47) of the cases. In spite of 100% positivity by PCR, amastigotes forms were observed in 
72% (34/47) of the biopsies by immunohistochemistry. Discreet parasitism was associated with 
granulomatous reaction and intense parasitism with unspecific mononuclear inflammatory 
reaction. The expression of FoxP3+ cells was higher (p<0.05) in the lesions with slight 
parasitism (450cells/mm2) compared to the lesions with intense parasitism (352cells/mm2). The 
results suggest the involvement of T regulatory cells in the parasite control and in the 
organization of the tissue inflammatory reaction. 
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Abstract:  

Leishmania infantum infection in humans and dogs can evolve with a wide range of clinical 
presentations, varying from asymptomatic to visceral leishmaniasis (VL). We hypothesized that 
immunological and metabolic changes in response to L. infantum infection can modulate spleen 
parasite burden and progression to symptomatic VL. A total of 44 dogs naturally infected with 
L. infantum were studied. Leishmania burden was determined in the blood and spleen by qPCR. 
Spleen samples were cultured for Leishmania and expression of IFN-γ, TNF-α, IL-10 and Iron 
regulatory protein 2 (IRP2) were also determined in the spleen by qPCR. Animals were grouped 
in quartiles according to Leishmania present in the spleen. The effect of cytokines and sera 
albumin on Leishmania burden was estimated using a regression model. Increased expressions 
of IFN-γ and TNF-α were associated with reduced Leishmania burden, whereas increased IL-10 
and IRP2 expressions were associated with the highest parasite load in the spleen. Increased 
plasma albumin and IFN-γ expression explained 22.8% in the decrease of spleen parasite 
burden. These data suggest that the ability to maintain a strong Th1 immune response and the 
decrease in the intracellular iron content, by decreased IRP2 expression, reduces the L. infantum 
burden; whereas increased IRP2 and IL-10 gene expressions correlate with increased parasite 
burden. The balance between the branches of the immune responses and the intracellular iron 



 

availability determine in part the course of Leishmania infection from asymptomatic to 
symptomatic disease.  
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Abstract:  

The Leishmania infantum tyrosine aminotransferase (TAT) has been identified as an important 
catabolic enzyme in the degradation pathway of the aromatic amino acids with a broad substrate 
range. Prior studies demonstrated that the end-product of the tyrosine degradative pathway (p-
hydroxyphenyl lactic acid) is excreted in large amounts by the promastigote, indicating that this 
pathway is highly activated. 

During the life cycle of the parasite, the protein is over-expressed in the early-logarithmic stage 
of the procyclic promastigote with a reduced basal expression at the stationary phase. This may 
be consistent since the expression of the protein is highly dependent on the availability of the 
nutrients. However, the protein is over-expressed at the protein level in the more infective PNA- 
stationary-phase promastigotes. Interestingly, the subcellular location of the protein is different 
between the procyclic promastigotes and the more infective PNA- promastigotes. L. infantum 
TAT is also expressed in the amastigote-like axenic population (pH 4.5, 37˚C, 5%CO2). 

Pulled-down assays in native conditions using a specific affinity-purified polyclonal antibody 
were developed in order to analyze the proteins that presumably interact with TAT in the 
procyclic stage. The results indicate that the protein is interacting with a cytoplasmic 
decarboxylating malic enzyme responsible of the conversion of the cytosolic malate produced 
during the glycolysis to pyruvate, which is then converted to alanine by amino acid 
transaminases. This interaction suggests that TAT protein is acting as an alanine 
aminotransferase using pyruvate as amino acceptor and yielding NAD(P)H which can protect 
against oxidative stress. This is in agreement with the reactivity of the leishmanial TAT, since 
its preferred amino acceptor for the transamination is the pyruvate. Moreover, the comparison of 
the expression in L. chagasi between two isolated strains, one resistant to nitric oxide (NO) and 
other sensitive, reveals the overexpression of the protein in the first one. 

The increased expression of the protein in the more infective and resistant subpopulations of L. 
infantum promastigotes suggests that the TAT is playing an important role in the resistance 
against reactive oxygen species through the regeneration of reducing agents. Provided its 
expression in the amastigote like form, the leishmanial TAT may be considered as a possible 
target in the development of future inhibitors. 
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Abstract:  

Cases of visceral leishmaniasis (VL) co-infection with human immunodeficiency virus (HIV) 
and acquired immune deficiency syndrome AIDS (VL/HIV-AIDS) have been registered in 35 
countries, mainly in southwestern Europe. VL/HIV-AIDS co-infections increase in areas where 
these 2 diseases coexist, as observed in Asian, African, and Latin American countries. In the 
latter group, Brazil has the highest number of cases. Individuals with HIV/AIDS and infected 
with VL often present atypical clinical manifestations and high incidence of relapse. To alert 
healthcare professionals about this association, we describe the case of a patient presenting 
multiple VL/HIV-AIDS co-infections during the 7 years of evolution of this disease. We report 
an case of a 31-year-old male farmer, a resident in the forest zone of Pernambuco, who was 
diagnosed with human immunodeficiency virus (HIV) in 1999 and treated using antiretroviral 
(ARV) drugs. In 2005, the first infection of visceral leishmaniasis (VL), as assessed by 
parasitological diagnosis of bone marrow aspirate, was recorded. When admitted to the hospital, 
the patient presented fever, hepatosplenomegaly, weight loss, and diarrhea. Since then, 7 
additional episodes of VL occurred, at an average rate of 1 per year (2005–2012). In 2011, the 
patient presented a disseminated skin lesion caused by the amastigotes of Leishmania, 
suggestive of post-kala-azar dermal leishmaniasis, as identified by histopathological assessment 
of skin biopsy samples. In 2005, he was treated with N-methyl-glucamine-antimony and 
amphotericin B deoxycholate. However, since 2006 because of a reported toxicity, the drug of 
choice was liposomal amphotericin B. As recommended by the Ministry of Health, this report 
emphasizes the need for HIV patients living in VL endemic areas to include this parasitosis in 
their follow-up protocol, particularly after the first infection of VL. Furthermore the need for 
prospective studies to clarify gaps such as the effectiveness of secondary prophylaxis and 
clinical and laboratory tools are needed to surveillance early definition of relapse or reinfection. 
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Abstract:  

Apoptosis is a physiological death process essential for tissue homeostasis. Some authors have 
shown that apoptosis in cells of immune response and in protozoan parasites may be directly 
related to the immunepathogenesis of some diseases including leishmaniasis. Despite these 
studies, the role of apoptosis in cutaneous leishmaniasis (CL) immune response remains 
uncertain. American tegumentary leishmaniasis was registered in all states of Brazil and is 
endemic in Rio de Janeiro, where it is caused mainly by Leishmania braziliensis. Despite the 
preferential induction of CD4+ T cells in CL, some reports highlighted the role of CD8+ T 
lymphocytes in resolution of infection and limitation of pathology. Previous data from our 
laboratory indicate that the active disease and the spontaneous cure of human CL have been 
associated with higher or lower levels of apoptotic CD8+ T cells, respectively, at least within 
the lesions environment. CD8+ T lymphocytes have heterogeneous functional profiles and the 
involvement of effector, naïve and memory CD8+ T-cell subsets has been described in 



 

antitumor immune responses. Besides, the association between apoptosis and functionally-
defined circulating CD8+ T-lymphocyte subsets in CL patients still remains undefined. To 
evaluate the influence of apoptosis in CD8+ T-cell subsets correlating to CL immune response 
we analyze, by a multiparametric flow cytometry protocol, the peripheral blood mononuclear 
cells (PBMC) obtained from CL patients during the treatment (DT); CL patients cured after the 
treatment (AT); and healthy controls (HC). The PBMC were evaluated ex vivo and after in vitro 
stimulation with L.braziliensis antigens. Ex vivo experiments showed that the DT patients have 
a higher percentage of effector CD8+ T lymphocytes compared to HC and to AT, but a higher 
percentage of these cells undergoing apoptosis. Moreover, after in vitro stimulation, it was 
observed an increase in frequency of effector CD8+ T cells in both groups of patients as well as 
apoptosis of these cells, thus demonstrating an antigenic specificity. Our results showed that the 
occurrence of apoptosis in effector CD8+ T cells may reflect a downregulation in their 
functional activity and may contribute to the persistence of disease. Thus, despite a lower 
percentage of effector CD8+ T lymphocytes in AT patients, the highest percentage of viable and 
functional cells may be associated with the control of infection and healing of the lesions in 
these individuals. 
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Abstract:  

The parasitic disease cutaneous leishmaniasis (CL) is an increasing health threat in 

Suriname and is caused by single-cell parasites of the genus Leishmania. The main 

causative agent of CL in Suriname is Leishmania (Viannia) guyanensis. 

In 2009 the Leishmania Research Program in Suriname was initiated. This research program, 
funded by the Dutch Scientific Organization- WOTRO, consists of three projects; a clinical trial, 
and a biological and anthropology study. The clinical trial is named the PELESU study; a 
clinical, parasitological and pharmaco-economic evaluation of three days versus seven days 
pentamidineisethionate regimen for cutaneous leishmaniasis in Suriname. 

During inclusion of patients in this study we detected a patient infected with Leishmania 
(Viannia) braziliensis, a species never reported beforein Suriname.This finding has clinical 
implications, because L.braziliensis has a distinctclinical phenotype characterized by 
mucocutaneousleishmaniasis, a more extensive anddestructive form of CL that requires different 
treatment. Clinicians should be aware thatchronic cutaneous ulcers in patients from the Guyana 
region could be caused by L.braziliensis. 
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Abstract:  

The life cycle of the trypanosomatid Crithidia fasciculata is monogenetic as the unique hosts of 
these parasites are different species of mosquitoes. Choanomastigotes differentiate into non-
motile round amastigotes attached to the gut epithelium and are released to the environment. As 
they do not infect mammals, the comparison of these parasites with other evolutionary close 
genera developing digenetic life cycles grouped within the family Trypanosomatidae as 
Leishmania is of outstanding interest. We aimed to compare the proteome of C. fasciculata with 
the proteomes of L. infantum and L. amazonensis, which are etiological agents of visceral and 
cutaneous leishmaniasis. For this purpose, first we prepared total protein extracts of logarithmic 
and stationary phase promastigotes of L. infantum and L. amazonensis and choanomastigotes of 
C. fasciculata. Thereafter, we performed a 2DE analysis and the subsequent protein 
identification by MALDI-TOF/TOF. As a result, important differences in proteins involved in 
catabolic processes, gene expression regulation, signalling, redox homeostasis and protein 
modification have been found between the motile stages of Leishmania spp. and C. fasciculata. 
First of all, broader and more stringent gene expression control likely takes place in L. infantum 
and L. amazonensis at the beginning of differentiation processes rather than in C. fasciculata. 
Regarding the catabolic processes, the motile stage of C. fasciculata up-regulates key enzymes 
involved in the glycolitic pathway at early stages of differentiation unlike in L. infantum and L. 
amazonensis. The utilization of this pathway is mantained throughout growth of Leishmania 
spp. and its regulation is more complex provided the digenetic life cycle. We have observed the 
alternation of sugar, amino acid and lipid catabolic pathways depending on the environment in 
the Leishmania spp. studied. The arginase is over-expressed in mature L. amazonensis 
promastigotes as a pre-adaptation to survival in mammalian host phagocytes. The CACK and 
LACK orthologues are over-expressed at early stages of differentiation in C. fasciculata and L. 
amazonensis unlike in L. infantum, where the abundance of this protein is constant in the motile 
stage. For this reason, this protein may have an important role in visceral leishmaniasis. In fact, 
we observed promising results using this antigen in a recombinant vaccine against canine 
leishmaniasis in dogs experimentally infected.  
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Abstract:  

The potential immunogenicity of Leishmania major excreted/secreted (LmES) proteins was 
evaluated in humans using peripheral blood mononuclear cells (PBMCs) from individuals with 
history of zoonotic cutaneous leishmaniasis and from appropriate healthy controls. Our results 
show that PBMCs from all immune individuals proliferate and produce high levels of IFN- and 
granzyme B (GrB) when stimulated with LmES. Interestingly, significant high levels of IFN- 
and GrB were detected in supernatants of CD8-depleted peripheral cells stimulated by LmES 
suggesting that such mediators are mainly produced by CD4+ T cells. In attempt to identify the 
sub-population of CD4+T cells involved in IFN-γ and GrB production, CD4+CD25+ and 
CD4+CD25- T cell subsets were purified from the peripheral blood of a representative set of 
immune individuals. Our results showed that both populations produced IFN-γ and GrB when 
stimulated with LmES. Further experiments showed that CD4+CD25+CD127dim/- regulatory T 
cells were not involved in such production. Collectively, our results emphasize the involvement 
of potentially cytotoxic CD4+ T cells in the immune response against excreted/secreted proteins 
from L. major. 
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Abstract:  

The 70 kDa heat-shock protein (HSP70) is conserved across prokaryotes and eukaryotes, and 
the protein as well as its encoding gene have been applied in phylogenetic studies of different 
parasites. In spite of the frequent use of New World Leishmania species identification on the 
basis of restriction fragment length polymorphisms (RFLP) in the hsp70 gene, it was never 
sequenced extensively for studying evolutionary relationships. 

The present study applies PCR-RFLP of heat shock 70 gene and RAPD for studying the 
polymorphism among 630 strains of Leishmania donovani from endemic regions of Bihar, India 
collected since 2004. 

PCR-RFLP revealed the presence of both Leptomonas sp. and Leishmania donovani. Therefore, 
we conclude that there was a mixed infection of Leptomonas sp. and L. donovani in this isolate. 
While RAPD revealed intra specific variations in case of L. donovani. Further work regarding 
creation of phylogenetic tree based on RAPD is going on. 
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Abstract:  

The protein kinase R (PKR) is a critical component of the innate immune response against viral 
infection and modulates the expression of several immune mediators. Latent PKR is activated 
by binding to one of its activators, dsRNA or the protein PACT. We have previously shown that 
Leishmania amazonensis was able to activate and increase the PKR expression in infected 
macrophages. PKR activation promoted parasite intracellular proliferation in an IL-10-
dependent fashion. The signaling pathways triggered by toll like receptors induce the production 
of innate immune mediators, which in turn may rely on PKR activation. Moreover, TLR-
activated XBP1 was required for optimal and sustained production of pro-inflammatory 
cytokines in macrophages. Activation of IRE1α by ER stress acted in synergy with TLR 
activation for cytokine production through activation of XBP-1. We previously demonstrated in 
peritoneal macrophages from TLR2 or TLR4-KO B6 mice, a dramatic reduction of parasite 
infection, similar to the observed with PKR-KO macrophages. Our data suggested that toll-like 
receptors pathways do support L. amazonensis infection. Additionally, western blotting assays 
showed that PKR phosphorylation was reduced in infected macrophages from TLR2-KO or 
TLR4-KO mice, suggesting that PKR phosphorylation seems to be partially dependent on TLR 
engagement. We also observed that the expression of the suppressor cytokine IL-10 was reduced 
in infected macrophages from TLR2 and TLR4-KO, suggesting a role for IL-10 in the infection. 
We also showed that the L. amazonensis infection was able to induce a cytosolic mRNA-
splicing event that generates a mature (spliced) XBP1 protein with a potent transactivation 
domain, indicating a possible role of ER stress in this process. Accordingly, we showed an 
increase in the parasite burden when macrophages were treated with tunicamycin, a potent 
inducer of ER stress. Moreover, we observed in immunofluorescence assays an increase in 
PACT levels in macrophages infected with L. amazonensis. Tunicamycin is able to induce the 
activation of PKR and PACT leading to ER stress, our working hypothesis is that ER stress is 
induced during L. amazonensis infection, leading to PKR activation via PACT. Our data 
corroborate this notion and we also propose that PKR-dependent intracellular proliferation of L. 
amazonensis may depend on TLR2 and TLR4 engagement together with the induction of ER 
stress components. 
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Abstract:  

Leishmaniasis are caused by Leishmania parasites which mainly infect macrophages. The 
promastigotes stage of Leishmania are internalized by phagocytic cells and followed are 
transformed to the obligate intracellular amastigote stage. B-1 cells are a subpopulation of B 
cells resident in the peritoneal and pleural cavities in mice. These cells are able to differentiate 
in vitro into mononuclear phagocyte-like cells with phagocytic properties. B-1 cells phagocytose 
by several receptors such as mannose receptor (MR), Fc gamma receptors (FcRs) and third 
complement receptor (CR3). Leishmania binds to the same receptors in macrophage cells. 
Nevertheless, the role of B-1 cells in phagocytosis of Leishmania has not yet been clarified. This 
study aimed to investigate the phagocytosis of L. amazonensis by mononuclear phagocytes 



 

derived from B-1 lymphocytes in vitro and in vivo. In this report we demonstrated that 
phagocytes derived from B-1 cells were able to internalize in vitro promastigotes of L. 
amazonensis. The internalized promastigotes became into amastigotes. Our results showed that 
phagocytic index was higher in phagocytes derived from B-1 (2885 ± 264.46), compared to 
peritoneal macrophages (1236.33 ± 355.92) and bone-marrow-derived macrophages (421.5 ± 6 
36; p <0.001). In addition, L. amazonensis stimulated TNF-alpha production by B-1 cells. TNF-
alpha amounts were higher in B-1 cells that phagocytosed L. amazonensis, as compared with B-
1 control (cells non-stimulated with parasites). The in vivo phagocytic ability of B-1 cells was 
also evaluated. A flow cytometric method was performed to evaluate the peritoneal B-1 cells-L. 
amazonensis interaction. Parasites were labeled with stable intra-cytoplasmic fluorocrome, 5,6-
carboxyfluorescein diacetate succinimidyl ester (CFSE) and subsequently inoculated in 
peritoneal cavities of mice. After 8, 16 or 24 h peritoneal cells were collected and labeled with 
anti-CD19 and anti-CD23. We found that many CD19+ CD23- cells were positive for FITC, 
which we attributed to phagocytosis of the parasite by B-1 cells. This is the first report that B-1 
cells can internalize Leishmania species. 
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Abstract:  

Axenic cultures of Leishmania spp. promastigotes were developed in the 1960 and 70 decades to 
reproduce in vitro the conditions inside the gut of the sand fly. As a difference with axenic 
culture of amastigotes, the promastigote culture model is routinely used because it is considered 
to be stable and reproducible, keeping the original features. It has been described that infectivity 
and virulence become attenuated after several passages in culture, thus requiring further 
passages through laboratory animals. We called into question whether the culture conditions 
accurately reproduce the environment inside the phlebotomine sand fly gut. So then, we 
compare the variable transcriptome of promastigotes in stationary phase of axenic culture with 
promastigotes isolated from the digestive tract anterior to the stomodeal valve of Phlebotomus 
perniciosus (Lin-Pper). For this purpose, a group of about 150 sand flies were fed with a 
suspension of differentiated U937 cells infected with L. infantum in defibrinated and heat 
inactivated rabbit blood and maintained at 27-28 ºC. Promastigotes were obtained from the 
dissected guts, after 7 days to recover Lin-Pper, and from axenic cultures. RNA was 
immediately isolated and mRNA successfully amplified. These samples were reversely 
transcribed, labeled and compared by whole genome L. infantum custom DNA microarray 
hybridization analysis. As a result, we observed higher rate of variable transcripts in Lin-Pper 
than in cultured promastigotes, as well as qualitatively different variable transcripts in each 
condition with several exceptions like the over-expression of the amino acid transporter 
LinJ.31.1850. The up-regulation of genes involved in sugar anabolic processes in Lin-Pper and 
the down-regulation of genes related with branched chain amino acid catabolism points to 
different nutritional requirements of the parasite in each of the environments indirectly 
compared in the last stages of differentiation prior to infection of the mammalian host. Important 
differences in the expression of genes involved in gene expression regulation transport, 
proteolysis and signaling pathways have been also observed, suggesting alternative 
differentiation processes in each environment. Differences in the glycocalix are also presumably 
appear as the GIPL-galactofuranose transferase gene is over-expressed in Lin-Pper. Taken 



 

together, these data support that the axenic culture model does not reproduce the conditions of 
the sand fly gut as accurately as it has been considered so far.   
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Abstract:  

M.I.M.S., 57 ANOS, COM QUEIXA DE OBSTRUÇÃO NASAL HÁ UM ANO E CINCO 
MESES, COM EPIDEMIOLOGIA POSITIVA PARA LTA, SEM HISTÓRICO DE LESÃO 
CUTÂNEA PRÉVIA, LESÃO INFILTRATIVA COM PONTOS HEMÁTICOS EM REGIÃO 
SEPTAL ANTERO-SUPERIOR A ESQUERDA. APRESENTOU IRM NÃO REATOR E 
BIÓPSIA DA LESÃO (03/03/11) COM INFILTRADO INFLAMATÓRIO RICO EM 
MACRÓFAGOS, LINFÓCITOS E PLASMÓCITOS, COM PROLIFERAÇÃO DE TECIDO 
DE GRANULAÇÃO. APÓS MEDIDAS LOCAIS, apresentou piora clínica, sendo 
SOLICITADO NOVO IRM, NÃO REATOR, e REALIZADO NOVA BIÓPSIA LOCAL COM 
os mesmos achados anteriores. Iniciado GLUCANTIME 17,3 MG/KG/DIA POR 30 DIAS. 
APÓS ESQUEMA COM SBV, APRESENTAVA PIORA DA LESÃO ASSOCIADO A 
CELULITE DE FACE. Internada para tratamento, sendo realizado drenagem de abscesso que 
obstruía seio paranasal, antibioticoterapia e anfotericina b lipossomal (DA: 1G). No retorno, 
após alta, havia lesão hipertrófica em toda cavidade nasal e. TEVE EPISÓDIOS 
RECORRENTES DE INFECÇÃO BACTERIANA SECUNDÁRIA, TRATADAS. 
REALIZADA NOVA BIÓPSIA DE MUCOSA, SENDO DESCARTADA 
NEOPLASIA,sugestiva de LEISHMANIOSE SEM DESCARTAR VASCULITE. APÓS 
NOVA PIORA CLÍNICA, FOI REINICIADA ANFOTERICINA B LIPOSSOMAL (DA:2,1G. 
INSTITUIu-SE MEDICAÇÕES ANTIINFLAMATÓRIAS SEM RESPOSTA. REALIZADO 
INVESTIGAÇÃO PARA IMUNODEFICIÊNCIA, SEM DADOS POSITIVOS. REINICIADO 
ESQUEMA DE ANFOTERICINA B LIPOSSOMAL (DA:1,45G). REINTERNOU EM com 
lesão infiltrativa de lábio superior, cruenta e sanguinolenta, extendendo para vestíbulo nasal e 
mucosa jugal, SEM ATIVIDADE, preservando restante de cavidade oral. Em acompanhamento 
EVIDENCIOU-SE desnutrição grave, anemia de doença crônica E DISCRETA 
ESPLENOMEGALIA (15,3 CM). Diante da piora clinica da lesão, da febre, do 
TRATAMENTO PARA LTA E das pesquisas negativas para fungos, bactérias e vasculite, 
optou-se por TRATAMENTO empíricO para micobacteriose. Após revisão de laminaS em 
serviço de Brasília, e imunohistoquímica em são Paulo, não HOUVE CONCLUSÃO QUANTO 
LTA ou vasculite, NEM EVIDÊNCIAS DE BK OU FUNGOS. DEVIDO A ESTAGNAÇÃO da 
LESÃO, instituiU-se tratamento para vasculite com metotrexate e colchicina, SEM RESPOSTA 
FAVORÁVEL. Paciente evoluiU progressivamente com hiporexia, adinamia, 
hipoatividade,DESCONFORTO RESPIRATORIO, além de piora da lesão e extensão de 
acometimento (palato mole e nasal). Por sugestão de patologista e cirurgião oncológico, foi feita 
ressecção da lesão para análise. Anatomopatológico sugestivo de neoplasia MALIGNA 
INFILTRATIVA DE CÉLULAS PREDOMINANTEMENTE ARREDONDADAS. Em 
05/12/12, IMUNOHISTOQUÍMICA: MONOCLONALIDADE PARA LINFÓCITOS T 
favorecendo O DIAGNÓSTICO DE LINFOMA EXTRANODAL DE CÁLULAS T/NK, DO 
TIPO NASAL, COM ÍNDICE DE PROLIFERAÇÃO CELULAR DE 60%. Realizado 
ESTADIAMENTO E PROPOSTO INÍCIO DE PROTOCOLO CHOP + MADIT, tendo 
realizado 2 CICLOS ( 07/12 E 28/12). Evoluiu com melhora clinica, estando em suporte 
intensivo sob os cuidados da hematologia. Atualmente está afebril, em VM POR 
TRAQUEOSTOMIA, com IRA e regressão de massa tumoral.  
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Abstract:  

Both Leishmania promastigote and amastigote forms synthesize complex glycoconjugates 
which are either displayed on their surface and that have been shown to play important roles in 
parasite virulence both in the sandfly and the mammalian host, or are excreted-secreted. Due to 
their location or because they are released into the host environment, these excreted-secreted 
antigens (ESA) are the first to establish a close contact with the immune system of the host 
modulating its functions. Previous studies have demonstrated that antigens secreted by 
microorganisms can quickly bind to class-I and -II molecules of major histocompatibility 
complex priming CD4+ and CD8+ T lymphocytes. In contrast, somatic antigens, encapsulated by 
cellular membranes and protected from the antigen processing machinery of eukaryotic cells, are 
only processed after pathogen destruction, leading to a delay in the T cell stimulation. Antigens 
released from promastigote forms have been identified as potent modulators of the immune 
system, having a crucial role in promoting the establishment and maintenance of the infection by 
interfering in the activation of effector mechanisms, such as the microbicidal activity of 
macrophages and cytokine production. Moreover, interesting studies using released antigens 
from Leishmania sp. as a model for the development of affordable vaccines have been 
conducted. The above considerations support the hypothesis that antigens released by 
Leishmania species may have potential to induce host protection and be used for vaccine 
development against leishmaniasis. The present work exposes our study strategy of Leishmania 
ESA, their production and their tremendous potential either as vaccine candidate of first 
generation and as a rich pool of other vaccine generations. From the successfully development 
of a completely defined serum-free medium that readily supports the continuous in vitro 
cultivation of promastigotes of most Leishmania species, we have been access to antigens 
naturally excreted-secreted by parasites, thus opening up a great opportunity to easily study 
them. The biological potential of these ESA is showed by our studies using of these naturally 
excreted-secreted antigens as a vaccine candidate of first generation, inducing a long-lasting and 
strong protective effect against canine visceral leishmaniasis, and as a rich source of major 
immunogenic antigens, conducting to new prospects to gain access to new vaccine generations 
for human use. 
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Abstract:  

American tegumentary leishmaniasis (ATL) is an important public health disease with high 
morbidity and constant expansion into new geographic areas. Experimental studies of innate 



 

response in visceral and cutaneous leishmaniasis have been demonstrated the association of 
cytokine production as element that can influence the disease development. Stimulated natural 
killer cells (NK) develop two main mechanisms including the parasite recognition and cytokine 
production. In addition, in human infection, the cytokine production is one the most important 
event in parasite evolution as is involved in the lesions development, cure evolution or 
worsening relapsing form. This study was aimed to demonstrate the presence of NK cells in skin 
lesions of patients, in the initial phase of ATL caused by L. (V.) braziliensis. We studied 19 
biopsies of skin lesions collected from individuals, residents in Sorocaba, a southeastern region 
of São Paulo State, Brazil with recently infected with cutaneous leishmaniasis. The etiologic 
diagnosis was confirmed by, parasitological and histopathological methods; 
immunohistochemistry and polymerase chain reaction (PCR). Morphological and 
immunological characteristics were evaluated by HE staining and immunohistochemistry using 
an anti-Leishmania spp polyclonal antibody. The NK cell identification was performed by 
immuno-staining-tissue (CD57) in tissue sections included in paraffin. NK cells were shown in 
superficial, middle and deep dermis in lesions of all studied patients . However, a higher NK 
concentration was shown in superficial dermis with a greater amastigote concentration. These 
findings indicate a good prognostic in destroying amastigotes, especially early stages of the 
disease, but also indicate the need to investigate other cells as macrophages and neutrophils that 
also induce cytokine production. 
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Abstract:  

Engulfment of Leishmania promastigotes by macrophages is initiated by the recognition of 
surface receptor molecules by the parasite and the host cell. During the intracellular traffic the 
parasitophorous vacuole is formed during invasion, undergo fusion with endocytic vesicules 
such as lysosomes to form the phagolysosome. The aim of our study were to determinate the 
activity during the phagolysosome formation by using different inhibitors of metabolic 
pathways. Invasion and kinetics assays were proceeded: 2x105 BALB/c peritoneal macrophages 
cells were invaded with L. amazonensis previously treated with the following inhibitors: Ly 
294002, MEK 1, MEK ½, mTOR (Rapamycin), NRAS (Farnesyl), AKT (Calbiochen) and 
ERK/MAPk (Iodotubercidin). Kinetics were proceeded during 30 min, 1, 3, 6, 12, 24, 48 and 72 
hours pos-invasion. Anti-lamp and anti-leishmania and respective conjugated antibodies were 
used for immunofluorescence and visualized in confocal microscopy. Our preliminary results 
showed dependence on the activity of AKT, that involves growth factor binding to a receptor 
tyrosine kinase and activation of PI-3 Kinase, which phosphorylates the membrane bound PIP2 
to generate PIP3. Financial support: FAPEMIG/CAPES. 
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Abstract:  

TLR9 is involved in immunity against several diseases and it has been used as target to induce 
immune response against vaccines, mainly in nasal mucosa vaccines where it has a great 
expression. Intranasal LaAg vaccine induces protection against L. amazonensis infection, the 
etiologic agent of diffuse cuttaneous Leishmaniasis. Genomic DNA of L. amazonensis has 
capacity to activate TLR9. LaAg vaccine is composed by the whole antigens of L. amazonensis 
promastigotes, including DNA. In this work, we investigate the role of TLR9 on L. amazonensis 
infection and in the efficacy of LaAg vaccine by intranasal route. C57BL6 mice (WT) and 
C57BL6 deficient in TLR9 (TLR9 -/-) were infected with 5 x 105 promastigotes in footpad. The 
lesion development was evaluated by paquimeter and the parasite load by limited-dilution. WT 
and TLR 9 -/-, male and female, displayed the same profile of lesion development. However, 
TLR9 -/- showed an increase in lesion size after day 45 of infection. In WT, the resolution of the 
lesion started after day 45 and in deficient mice after day 75. In the chronic phase, parasite load 
of TLR9 -/- was higher than WT, suggesting the importance of TLR9 to parasite control. 
Besides, WT vaccinated with LaAg by intranasal route showed resistance since the beginning of 
infection (day 32 after infection) observed by smaller lesion. Immunization of TLR9 -/- did not 
induce protection in the lesion development, however, accelerated the process of lesion control, 
which was not observed in the no-vaccinated TLR9 -/- mice. Parasite load after lesion resolution 
in chronic phase demonstrated the reduction of parasite load on vaccinated mice (WT and 
TLR9-/-) compared to controls no-vaccinated. These results indicate the role of TLR9 on 
immunity against L. amazonensis. 
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Abstract:  

Protozoan parasites of the genus Leishmania undergo several developmental transitions during 
their life cycle, from extracellular promastigote forms in the vector to intracellular amastigote 
forms in vertebrate host. In laboratory conditions, it is possible to achieve promastigote growth 
outside the sandfly using several established culture media.To carry out in vitro cultivation of 
Leishmania species, liquid culture media that enables the production of higher numbers of 
promastigotes are needed. The main objective of the present study was to evaluate the effect on 
promastigote growth patterns of Leishmania infantum cultivated in different media used for in 
vitro studies. Morphologic analysis and percentage of parasite metacyclic forms was also 
assessed in each culture medium. 

The in vitro growth patterns of L. infantum MHOM/PT/88/IMT151, was studied in five 
supplemented media: Dulbecco's Modified Eagle Medium (DMEM), Grace's Insect Medium 
(Grace), Basic LIT Medium (LIT), RPMI-1640 Medium (RPMI) and Schneider's Insect 
Medium (Schneider). Promastigote cultures were maintained in the different media, 
supplemented with 20% fetal calf serum, at 25°+1°C. Microscopic observation of parasites was 
performed over 17 days. 



 

Results have shown higher parasites densities in Schneider's medium. However, this medium, 
together with LIT's, have evidenced a more pronounced and earlier reduction of cell density. 
RPMI and DMEM presented lower parasite densities with kinetics between them. In all media, a 
higher percentage of metacyclic forms was observed after logarithmic phase, i.e., when a 
decrease in parasites density occurred. Our results suggested that medium formulation influence 
the kinetics and parasite morphology development. These results may be relevant for studies 
involving Leishmania parasites dynamics in different in vitro conditions. 
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Abstract:  

INTRODUCTION: Leishmaniasis is a parasitic disease caused by protozoa of the genus 
Leishmania which is present in 88 countries, including Brazil. It priority affects the populations 
living in poverty with problems to access the treatment. Two basic clinical forms are 
recognized: visceral leishmaniasis (VL) or kala-azar and tegumentary leishmaniasis (TL) which 
is characterized by cutaneous and/or mucosal lesions. Mucosal Leishmaniasis (ML) may occur 
in both nasal and oral mucosa. However, despite the impressive tissue destruction, little is 
known about the oral involvement. Oral lesions are characterized by an intense inflammatory 
reaction associated a tissue damage and it is routinely confounding with lesions of others 
diseases (i.e. Wegener’s granulomatosis, Sarcoidosis, Tuberculosis, paracoccidioidosemycosis, 
periodontal disease, traumatic ulcerations or cancers). The difficulty to have a correct diagnosis 
delay the specific treatment what increases the risk of sequels. METHODS: In order to produce 
better tools to improve the rapid and efficient diagnostic of ML our group is studding ML 
patients followed at the VigiLeish (IPEC-Fiocruz). The clinical presentation, lesion localization, 
macroscopy and microscopy findings, laboratorial results, parasite detection and response to the 
correct treatment are compiled and compared. PRELIMINARY INFORMATION: the clinical 
presentation of ML can be altered by the presence of poor tooth conservation, denture or 
associated infections. However, even in these cases a good anamneses including 
epidemiological data can indicate ML as an hypothesis. Despite the parasite detection be a gold 
stander, association of other findings such as positive Montenegro Skin Test and specific 
serology can help the diagnosis when Leishmania parasites are not detected by the routine 
procedures and PCR is not available. Thereby, increase the knowledge about the evolution, 
clinical aspects, pathology, morphology, immunological characteristics, endemic areas and have 
professionals trained and prepared to identify this suspicions would permit an early diagnosis 
and effective treatment.   
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Abstract:  

Several strategies of vaccination have been tested against leishmaniasis, including the use of 
avirulent organisms. Leishmania tarentolae can differentiate to amastigotes, but is unable to 
persist in macrophages. The A2 gene, first described in L. donovani, is amastigote-specific, has 
potent CD8 epitopes and it plays an important role in virulence and visceralization of 
Leishmania species. Recent studies have shown that L. tarentolae expressing A2 protein had an 
increased infectivity and survival in in vitro and in vivo experiments. The recombinant parasite 
was able to protect BALB/c mice against challenge with L. (L.) infantum by inducing increased 
production of IFN-γ before and after challenge. Novel genes of L. donovani have been 
associated to visceralization after transfection into L. major, and may also be alternative 
candidates to improve leishmaniasis vaccines. However, studies assessing their importance as 
virulence genes and/or in the generation of protection have not been performed. In order to test 
that, we describe cloning, production, analysis and purification of recombinant proteins related 
to visceralization process. Initially the protein sequences of the putative antigens were submitted 
to in silico analysis for T cell epitope prediction that showed epitopes with high scores for 
TCD8 cells. Peptides were synthesized and used in proliferation assays which confirmed the 
antigens immugenicity. The coding regions of Li40, Cyclo and Fc genes were amplified by PCR 
from genomic DNA of L. (L.) infantum. The PCR product was ligated into pGEM, and then 
transformed into XL1-blue competent bacteria. After selection on LB-Amp with Xgal/IPTG, 
colonies were evaluated by PCR. The insert was removed from pGEM by restriction digestion 
and religated in the expression vector pLEXSYneo2 (parasite expression) or pET15b (bacteria 
expression). Cloning was confirmed by PCR as well as sequencing of inserts. The expression of 
the recombinant proteins was confirmed by Western blot assays and the proteins were purified 
by affinity chromatography. Therefore, we have produced recombinant proteins that have 
predicted epitopes for TCD8 cells, requirements to be further explored for the development of a 
multi-component vaccine against Visceral Leishmaniasis. In vivo protection assays, combining 
A2 and the other proteins, are currently being performed as well as the generation of L. 
tarentolae recombinant parasites. Financial Support: INCTV; CNPq; FAPEMIG. 
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Abstract:  

Leishmania parasites developed evasion mechanisms, such as the production of molecules able 
to modulate the host immune response. Lipid mediators, as platelet activating factor (PAF), are 
molecules derived from phospholipids that play an important role in the inflammatory response. 
PAF has chemotactic ability, is able to induce activation of macrophages and neutrophils, and 
the generation of NO, cytokines and chemokynes. PAF bioactivity is abrogated by PAF 
acetylhydrolase, the enzyme that degrades it. The involvement of lipid mediators, such as 
eicosanoids and PAF, has been identified in the immunopathogenesis of leishmaniasis. PAF 
contributed to the infection by L. amazonensis control. However,  information is limited to this 
specie and it is unclear how the parasite is able to subvert these effects and succeed the 
infection. The aim of this study is to evaluate the involvement of the PAF acetylhydrolase in the 
modulation of lipid mediators activities and their role in virulence. A putative phospholipase A2 
with high similarity with PAF acetylhydrolases of mammalians was identified, in silico, from L. 
infantum genome. The sequence is localized in the position “LinJ.35.3070”, encoding a protein 
with 453 amino acids and predicted weight of 49kDa. The gene was cloned from L. infantum 
chagasi genome (BA262 strain) and recombinantly expressed in the Leishmania tarentolae 
platform as a 69kDa protein. The phospholipase A2 activity of recombinant protein was assayed 
and it was only able to hydrolyze short length substrates, independently of calcium. This profile 
is typical of PAF-acetylhydrolase. The effect of PAF on infection of monocytes obtained from 
the human peripheral blood mononuclear cells (PBMC) of healthy volunteers, by L. i. chagasi 
was evaluated. PAF 10-6 M was able to inhibit 50% of the monocyte infection. These results 
together suggest that PAF may function as a host response against infection, however this 
response would be suppressed by the PAF acetylhydrolase expressed by the parasite. Other 
experiments are in course to better understand the role of PAF and the PAF acetylhydrolase on 
L. i. chagasi pathogenesis. 
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Abstract:  

Recent studies point to the presence of Th17 cells playing a role in the immune response against 
parasite infections. Th17 cells are characterized by the production of IL-17, which constitutes a 
pro-inflammatory cytokine secreted primarily by activated T CD4+ and CD8+ cells. The 
production of IL-17 by mononuclear cells is favored by the presence of cytokines such as TGF-
β, IL-1β, IL-23 and IL-6. IL-23 is member of the IL-12 cyrokine family produced by dendritic 
cells and macrophages. IL-23 is indispensable for Th17 effector functions in immune disorders 
and maintenance of Th17 cells. This study aimed to evaluate the profile of cells expressing IL-
17 and IL-23 in skin lesions of patients presenting different clinical forms of American 
cutaneous leishmaniasis (ACL) caused by L.(V.) braziliensis and L.(L.) amazonensis, addressing 
a better understanding on the role of Th17/IL-23 axis in the immunopathogenesis of ACL in 
Brazil. Thirty-one patients were examined, 6 from anergic diffuse cutaneous leishmaniasis 
(ADCL); 6 from borderline disseminated cutaneous leishmaniasis (BDCL), both caused by 
L.(L.) amazonensis infection (DTH–); 19 from localized cutaneous leishmaniasis (LCL), 13 
caused by L.(L.) amazonensis and 6 caused by L. (V.) braziliensis. Paraffin-embedded biopsies 
were submitted to immunohistochemistry using as primary antibody anti-IL-17 (SC-7927) 1:250 



 

diluition and anti-IL-23 (SC-271279), 1:200 dilution. For amplification and visualization of the 
reaction Novolink max polymer was used. The immunostained cells were counted in 10 fields 
(400x) in section by using an image analysis system (Zeiss). The comparison of IL-17+ cells 
density in the clinical-immmunological spectrum of ACL showed a progressive increase in IL-
17+ expression from the central LCL (DTH+) caused by L. (V.) braziliensis to the polar forms, 
ADCL and BDCL (DTH–) caused by L. (L.) amazonensis, as follows: ADCL DHT-
[506]>BDCL DHT-[384]>LCL/La[290]>LCL/Lb[289]. The density of IL-23+ cells showed a 
similar profile in the spetrum of disease, ADCL DTH-[946]>BDCL DTH-[817]>LCL/La[528] 
Supported by: LIM50/HC FMUSP; FAPESP (06/56319-1) 
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Abstract:  

Previous works in our laboratory led to the characterization of several proteinases from 
Leishmania parasite. One of these proteinases was identified as an aspartyl proteinase that has 
homology to the human presenilin, the enzyme of the gamma-secretase complex. In humans, the 
gamma-secretase complex cleaves type I transmembrane proteins and contains four proteins: 
presenilin, PEN-2, nicastrin and APH-1. Although the gamma-secretase complex is very well 
characterized in humans, its presence and function are not established in Leishmania. In this 
work we have identified the gamma-secretase complex proteins in L. amazonensis and L. 
infantum cells, as wells as described the molecular and structural characterization of the 
Leishmania presenilin. Using human sequences, we have investigated the presence of gamma-
secretase complex proteins in the Leishmania genome database by homology approaches. The 
expression of the complex proteins in Leishmania was verified by reverse transcriptase 
polymerase chain reaction (RT-PCR). The presenilin sequences from L. amazonensis and L. 
infantum were aligned using Clustal W. Transmembrane (TM) topology of the presenilin was 
investigated by bioinformatics approaches and hydropathy plots. Among the four proteins of the 
complex, we have identified only PS and PEN-2 in the Leishmania genome, with 31% and 35% 
of homology to each human protein, respectively. The nicastrin and APH-1 sequences were not 
identified in the Leishmania genome. The two forms of Leishmania, amastigote and 
promastigote, expressed the PS and the PEN-2 proteins, as verified by RT-PCR. The PS protein 
of L. amazonensis presented high degree of sequence identity with PS from L. infantum 
(94.32%). Its TM topology studies demonstrated that Leishmania PS contains eight hydrophobic 
regions that can function as TM domains. In this work we have demonstrated that genome of L. 
amazonensis and L. infantum has the sequence of two proteins of gamma-secretase complex, PS 
and PEN-2, and these proteins are expressed, suggesting the presence of the complex in 
Leishmania. We have also showed that the PS sequence is conserved between two different 
species of Leishmania. The PS protein of Leishmania presented TM domains indicating that it is 
a membrane integral protein, as well as the human presenilin. 
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Abstract:  

Background: Toll-like receptors (TLRs) seem to play a crucial role for promoting the activation 
of the innate and adaptive immune responses. This work investigated the expression of TLRs 2, 
4 and 9 in the clinical spectrum of American cutaneous leishmaniasis (ACL) caused by L. (V.) 
braziliensis/L.b and L. (L.) amazonensis/L.a: localized cutaneous leishmaniasis (LCL), 
borderline disseminated cutaneous leishmaniasis (BDCL), mucosal leishmaniasis (ML) and 
anergic diffuse cutaneous leishamniasis (ADCL). 

Methods: Twenty ACL patients were examined: 5 cases of ADCL and 4 of BDCL and LCL by 
L. (L.) amazonensis; and 4 cases of LCL and 3 of ML by L. (V.) braziliensis. Paraffin-
embedded biopsies were submitted to immunohistochemistry using as primary antibody anti-
TLRs 2 (code and dilution), 4 (code and dilution) and 9 (code and dilution). The immunostained 
cells were counted in 10 fields (400x) in section by using an image analysis system (Zeiss). Data 
were stored in Biostat 5.0 program and analyzed by Kruskal-wallis test (P< 0.05). 

Results: TLR2 expression in LCL/L.b (419 mm2) was higher than those in ML/L.b (279 mm2), 
ADCL/L.a (274 mm2), BDCL/L.a (210 mm2) and LCL/L.a (160 mm2). TLR4 expression in 
LCL/ L.a (325 mm2) was higher than those in ADCL/L.a (249 mm2), BDCL/L.a (170 mm2) 
and ML/L.b (268 mm2), with exception in LCL/L.b (324 mm2). TLR9 expression in LCL/L.b 
(363 mm2) was also higher than those in DBCL/L.a (218 mm2), ADCL/L.a (202 mm2), ML/L.b 
(129 mm2), with exception in LCL/L.a (343 mm2). 

Conclusion: These results suggest the existence of a higher TLRs 2, 4 and 9 expression in LCL 
by L. (V.) braziliensis, which shows a clear T-cell hypersensitivity compared to that in LCL by 
L. (L.) amazonensis. 
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Abstract:  

 L. major infection control is dependent on a Th1 response, while a Th2 response is associated 
with progressive lesions as seen in infected Balb/c mice. Innate immune cells, such as 
macrophages, neutrophils and dendritic cells, also play important roles in L. major infection in 
Balb/c mice by harboring the parasite and/or contributing to Th2 differentiation. Group V 
Phospholipase A2 (PLA2GV) is expressed in Th2 lymphocytes and in innate immune cells and 
was demonstrated to play a role in fungal phagocytosis by macrophages and antigen processing 
by dendritic cells leading to an allergic response. Thus, we investigated the hypothesis that 
PLA2GV participates in L. major infection by promoting parasite entry into macrophages and 
generating a Th2 immune response. Infection with 2 x 106 L. major promastigotes into the hind 
paw of PLA2GV deficient mice progressed indistinctly from lesions in wild type Balb/c 
throughout the first 3 weeks. Lesions in wild type mice continued to progress after 4 weeks 
while lesions in PLA2GV deficient mice plateaued. After 6-8 weeks of infection, PLA2GV 



 

showed significantly smaller lesions and lower levels of IL-4 in footpad macerates, however 
there was no significant difference in parasite load. 72 h-activation by anti-CD3 of 3 weeks-
infection lymph node cells led to reduced production of IL-4 in PLA2GV deficient cells and no 
difference in production of IFN-gamma, IL-10 or IL-17. There were also no differences in IL-6, 
IL-10 or IL-12 production by bone marrow-derived dendritic cells infected in vitro with L. 
major promastigotes from either genotype. Peritoneal macrophages or neutrophils from 
PLA2GV deficient or wild type animals infected with L. major in vitro showed no difference in 
cell activation. Our results suggest that PLA2GV may play a role in L. major infection by 
contributing to mount the Th2 response associated with susceptibility to infection. We found no 
indication that the role of PLA2GV in adaptive immune response in L. major infection also 
extends to innate cells. 
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Abstract:  

Leishmania braziliensis is the main causative agent of American cutaneous leishmaniasis in 
Brazil. Altough L. braziliensis infection is self-limited it is distinguished by its latency and 
chronicity and can persist in mice and patients even after spontaneous clinical cure or treatment. 
Little is known about the persistence feature in L. braziliensis’ infection in humans and mice. 
Thereby, the aim of this study was to charactherize the parasite’s persistence in the murine 
model. The parasite load, lesion thickness and pattern of citokynes and chemokines involved in 
persistence were evaluated through BALB/c mice infection with a L. braziliensis strain and 
observation for 90 days after infection. The results showed that parasites gradually disappear in 
the footpad, while the parasite load was sustained in the draining lymph node until 90 days post-
infection (p.i). In the footpad, TNF-α expression was higher at 30 days p.i, followed by the 
decrease in parasite load and lesion thickness in the site. IL-10 and TGF-β were more expressed 
at first and decreased after 30 days of infection. A higher concentration of TNF-α and IFN-γ was 
observed at 15 and 30 days post-infection in the draining lymph node, while IL-4 was 
significantly increased at 15 days post-infection, and IL-10 and TGF-β were the predominant 
citokynes after 90 days of infection. CCL2, CCL3, CXCL1 e CXCL10 were expressed in the 
footpad, with a peak at 30 days p.i. and reduction at 60 days. In the draining lymph node, CCL2 
and CXCL10 presented a low expression at first, increasing to a peak at 45 days p.i., while 
CCL3 was more expressed at 30 days p.i., the same period of the maximum lesion thickness. 
These data suggest that the continued production/expression of IL-10, TGF-β, CCL2 and 
CXCL10 in the draining lymph node leads to a continuous recruitment of host cells and Th1 
effective cells. This could contribute to parasite persistence and low parasite load maintenance 
in the lymph node, avoiding a future recurrence of the disease. 
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Abstract:  

Leishmaniasis belong to a group of diseases caused by protozoan parasites from Leishmania 
genus. The clinical forms depend both on the Leishmania species and the host response. L. 
amazonensis can lead to various clinical manifestations of leishmaniasis: localized cutaneous, 
diffuse cutaneous, and more rarely a severe form of visceral leishmaniasis. Experimental 
evidence suggests that B cells and/or antibodies are potentially involved in the development of 
infection caused by L. amazonensis. B-1 cells are a subtype of B lymphocytes whose role in the 
physiology of the immune system as well as in the pathogenesis of various diseases is still 
poorly understood. These cells have ability to engulf pathogens, to migrate to inflammatory 
focus and to modulate immune response in several experimental models, such as 
paracoccidioidomycosis and murine melanoma. In addition, B-1 cells produce large amounts of 
IL-10 cytokine, which plays a key role in immunosuppression in several diseases, such as 
leishmaniasis. However, the importance of these cells in leishmaniasis has not been clarified. 
The objective of this study was investigate the role of B-1 cells in experimental infection of L. 
amazonensis. Preliminary results demonstrated that Balb/c mice subcutaneously infected at the 
right hind-foot with 1x107 promastigotes of L. amazonensis for 70 days showed significant 
reduction in peritoneal B-1 cells population (28,46% ± 5,43), as compared to non-infected group 
(45,30% ± 5,05; p<0,01). These preliminary data suggest that B-1 cells population can be 
modulated in response to L. amazonensis infection. Further studies have been conducted to 
better understand the biological significance of these findings. The role of B-1 cells in the 
development of cutaneous leishmaniasis is also under investigation in our lab. 
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Abstract:  

American Visceral Leishmaniasis (AVL) is a neglected tropical disease in expansion in Brazil. 
Leishmania chagasi, a protozoan belonging to the order Kinetoplastida named after the 
discovery of its most peculiar organelle, the kinetoplast, is the causative agent of the disease. 
Leishmania kinetoplast has an organized DNA network (kDNA) containing maxicircles, 
responsible for respiratory functions and minicircles, involved in the production of guide RNAs, 
which play a role in the RNA editing of maxicircles. The minicircles are divided into an 
approximately 120 bp conserved region and an approximately 600 bp variable region. The focus 
of this work is the sequence analysis of the minicircles variable region in order to understand its 
distribution on different life stages of Leishmania chagasi. Samples were collected from dogs 
and symptomatic patients by blood marrow aspiration and, in some cases, from primary 
cultures. After DNA extraction kDNA was PCR amplified, producing a fragment of 720 bp, and 
cloned for sequencing. The 182 obtained sequences were compared with the ones deposited at 
the GenBank. A phenetic tree was built to compare all individual sequences and also Principal 
Component Analysis (PCA) was undertaken. When analyzed in more detail sequences proved to 
be conserved, but some SNPs (Single Nucleotide Polymorphisms) could be found; these SNPs 
were used as criteria to separate classes. Based on these data, sequences were categorized in 53 
classes. Some classes were observed only in amastigote samples. There was an interesting 
finding while comparing sequences with the ones available in the GenBank. Despite limited 
coverage, similarity to chromosome 27 of the Leishmania donovani was observed in all 
sequences, which leads us to question whether minicircles could have a post transcriptional 
editing role not only in maxicircles but also in nuclear DNA. 
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Abstract:  

Visceral leishmaniasis caused by Leishmania infantum chagasi is characterized by the loss of 
the ability of host to generate an effective immune response. In this study it was investigated the 
role of CXCL10 chemokine in controlling L. infantum chagasi infection in vivo. Groups of 
BALB/c mice were treated or not with recombinant CXCL10 chemokine (5 μg/kg) with 1, 3 and 
7 days of infection and after 1, 7 and 23 days of treatment, some parameters were evaluated: 
parasite load, levels of IFN-g, IL-4, TGF-β and IL-10, and the histopathological alterations in 
the liver. After 23 days of treatment, CXCL10 induced in the spleen a significant reduction on 
the number of parasites as compared to control group (p=0,0272). In the liver, parasite load 
decreased in treated group between the 7th and 23th day post treatment (p<0,05). IFN-γ was 
induced most significantly in treated group than in controls, and reached its maximum 
production (100pg/mL) on day 23 after treatment, correlating with the reduction in parasite 
burden in target organs (p<0,05). IL-4 was produced in low doses, in both groups, although 
treated animals had shown higher levels than control group. Regarding to anti-inflammatory 
cytokines, after the 23th day of treatment, IL-10 levels in treated animals were smaller than in 
control group (p=0,0029). Production of TGF-β after 7 days of treatment was 2 times lower in 
treated group when compared to control (p=0,0092), and after the 23th day of treatment, this 
cytokine remained with lower levels than those observed in control (p=0,0069). In the 
histopathological analysis of the liver after the 1st day of treatment, were found in both groups 
more immature granulomas (IG) than non-granulomatous infiltrate (NG), and some few mature 
granulomas (MG) were only observed in treated group. After 7 days of treatment, the amount of 
NG infiltrates began to decrease, and GI were still the most frequent in both groups, besides a 
slight increase of GM was observed in treated group. At the light of the found results, it is 
possible to suggest an important leishmanicidal role to CXCL10 in BALB/c mice infected by L. 
infantum chagasi, which seems to be mediated by a significant IFN-g production, and 
suppression of immunoregulatory cytokines, IL-10 and TGF-β, opening the hypothesis that this 
would be associated to a decrease in the frequency of regulatory T cells induced by CXCL10 in 
these animals. 
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Abstract:  

The imune response to leishmaniasis is complex and the result of infection depends both  on the 
genetic composition of different species of Leishmania and the host immunity. Clinical and 



 

experimental evidences suggest that activation of B cells leads to exacerbation of visceral 
leishmaniasis and contributes to susceptibility of cutaneous leishmaniasis. B-1 cells are a 
subtype of B lymphocytes whose biological role in immunity is not completely elucidated. In 
this study we investigated the role of B-1 cells in the pathogenesis of visceral leishmaniasis. 
Experiments were performed with BALB/c, BALB/Xid or BALB/Xid mice that receive 
adoptively peritoneal B-1 lymphocytes. These groups were infected or uninfected with 
Leishmania (Leishmania) chagasi. Our results showed that BALB/Xid mice, a mouse strain 
deprived of B-1 cells, infected for 45 days with L. (L.) chagasi had a significant reduction in 
parasite load in the spleen (0.63 × 107 ± 0.4 parasites/mg tissue) when compared to control 
animals BALB/c (1.87 × 107 ± 0.6 parasites/mg of tissue) or BALB/Xid that received adoptive 
transfer of B-1 cells (1.44 × 107 ± 0.5 parasites/mg tissue). These data were also confirmed by 
qPCR. Flow cytometry analysis demonstrated changes in peritoneal B-1 cell population. 
Infected BALB/c mice showed a significant increase in the percentage of peritoneal B-1 cells 
(70.0% ± 1.50) compared to control (63.3% ± 1.88). On the other hand, BALB/Xid that received 
adoptive transfer of B-1 cells and were infected with L. (L.) chagasi showed a significant 
decrease in the percentage of peritoneal B-1 cells (6.14 ± 3.01%) when compared to uninfected 
group (25.48 ± 7.60%). The cytokines production was evaluated in supernatants from spleen 
homogenates of uninfected and infected mice. No differences were detected between BALB/c 
uninfected and infected group. However, BALB/Xid that received adoptive transfer of B-1 cells 
and were infected with parasite had significant higher levels of IL-10 and IFN-γ when compared 
with unifected mice. However, Xid sera samples had lower amounts of IL-10 when compared to 
BALB/c or Xid that received adoptive transfer of B-1 cells. Our results suggest a possible role 
of B-1 cells in susceptibility to L. (L.) chagasi.  
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Abstract:  

Leishmania amazonensis is the agent responsible for the cutaneous form of leishmaniases. In the 
vertebrate host, such as humans, L. amazonensis keeps its cycle inside leukocytes, mostly, 
macrophages. Engulfment of Leishmania promastigotes by macrophages is conducted actively 
by the cytoskeleton of the host cell. During the intracellular traffic, the cytoskeleton leads 
several endocytic vesicules forming the phagolysosome which allows replication for the 
amastigotes forms. Here, we wanted to verifiy the importance of several host cytoskeleton 
molecules during crucial points of invasion and intracellular multiplication using knockdown 
macrophages for AFAP1L1 (Actin filament-associated protein 1 like 1), Septin 4 and 14. These 
cells lineages were already obtained by transduction of wild-type macrophages with lentiviral 
particles (Santa Cruz Biotechnology, Inc.) carrying a small harpin RNA capable of interfering in 
the expression of those molecules. Now, invasion (2 hours) and multiplication (24, 48 and 72) 
assays are being performed using these new lineages. For final analysis, 100 of total cells will be 
counted for invasion score and 100 infected cells for multiplication score. Financial support: 
FAPEMIG/UFU/CNPq. 
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Abstract:  

The evaluation of the immune response in different compartments during a chronic infection is 
an useful strategy for the scientific study of the immune response in parasitic diseases. The aim 
of this study was to analyze the liver and spleen of dogs with canine leishmaniasis (CL), 
considering the parasite load, the density of natural killer cells (NK), apoptotic cells and cells 
immunostaining for cytokines TGF- and TNF-. These results were compared with the 
different stages of the disease by immunohistochemistry. We used 71 dogs naturally infected 
from an endemic area for CL, ranked in the symptomatic group (S), asymptomatic (A) and 
oligosymptomatic (O). The antibodies used were CD56 (Biocare), cleaved caspase3 (Cell 
Signaling), TGF-β and TNF-α (Santa Cruz Biotechnology) and for the parasite load was used 
positive hyperimmune serum for CL. The spleen was the organ with the highest parasite load, 
higher rate of apoptosis of lymphocytes and higher intensity of diffuse granulomatous 
inflammation in dogs with severe disease (group S). The liver was resistant to the parasite 
multiplication, due to lower parasite load, the cellular profile of granulomas, rich in 
lymphocytes and NK cells participate in the control of the parasite. NK cells in the spleen did 
not have a cytotoxic role in parasitized macrophages. The cytokines TGF-β and TNF-α had a 
low expression in both the spleen and the liver. However the group S was predominant TGF-β 
immunostaining cells (Th2). In the asymptomatic group predominated TNF-α (Th1). We 
conclude that there was a distinct pattern of immune response against the parasite in the liver 
and spleen, characterized by cellular and cytokine profile in each organ, principally in the group 
of symptomatic dogs. Financial support: Fapesp (Fundação de Amparo à Pesquisa do Estado de 
São Paulo, processo n° 2009/15736-7). 
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Abstract:  

Previous works from our group had shown that Leishmania amazonensis promastigotes have a 
molecule that lyses erythrocytes and damages macrophages, which we named leishporin. This 
cytolysin has already been characterized in a number of biochemical aspects. However, its 
molecular identity is still unknown. Since the genome of the Leishmania major is now 
completely sequenced, we have performed a data mining effort to identify putative cytolysin 
genes in this species, in attempt to identify a gene that would possibly code leishporin . We 
found four sequences containing the Pfam domain PF03006, named hemolysins type III-related. 
It is also worth noting that these sequences showed a significant homology to other 
characterized pore-forming-proteins. Real time PCR was performed to investigate the relative 
quantities of these four genes in L.major promastigotes and amastigotes. Our results 
demonstrated a higher expression of LmjF36.5520 mRNA in both pro and amastigotes, while 
the expression levels of the LmjF36.5500 and LmjF06.0750 mRNAs did not differ much. 



 

LmjF36.5510 mRNA was not detected in the experiment, suggesting that this gene is poorly 
expressed. In order to determine the subcellular localization of these proteins, polyclonal 
antibodies for three of them (except for LmjF36.0750, which is still being cloned) were 
produced in BALB/c mice and used in confocal immunofluorescence microscopy. Apparently, 
the proteins encoded by the genes LmjF36.5520 and LmjF36.5500 are localized at a lysossome 
compartiment, termed multivesicular tubule (MVT) that extend from near the flagelar pocket to 
the posterior end of the cell. Confirming the qRT PCR results, we could not detect fluorescence 
for the protein encoded by the gene Lmjf36.5510. We are now performing co-localization with 
an antibody against the lysossome to confirm these results. Stable transfected parasites, 
overexpressing the hemolysins type III genes will be generated in order to verify the hemolytic 
and the pore-forming activity of the proteins encoded by these genes. In addition, orthologues of 
the genes presented in L.guianensis will be silenced by interference RNA in order to evaluate 
changes in hemolytic phenotype. 

Supported by CAPES and CNPq. 
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Abstract:  

The American Cutaneous Leishmaniasis (ACL) is a parasitic infectious disease characteristic of 
tropical regions of the world and is transmitted through a mosquito vector of the genus 
Lutzomyia. The disease may present a wide variety of clinical forms and ulcerated lesions on 
various parts of the body, single or multiple form. The immunopathology and species of 
Leishmania spp. can be decisive factors in the manifestation of various clinical forms of ACL in 
several endemic regions. The objective of this study was to observe the location of the lesions 
and classify them according to known clinical forms of the disease manifestation by the 
Ministry of Health of Brazil. It was observed 58 patients diagnosed with ACL treated at the 
Center of Tropical Medicine of Rondonia (CEMETRON) between June 2011 and December 
2012, being an observational descriptive case series. During the period the patients were seen at 
the ambulatory care of dermatology at CEMETRON and had their injuries recorded and 
photographed by digital camera for later analysis of the locations and classifications more 
prevalent. Of 58 patients with ACL, 35 (60.34%) had Localized Cutaneous Leishmaniasis form 
(LCL), 7 (12.06%) with Multiple Localized Cutaneous Leishmaniasis form (MLCL), 10 
(17.24%) with Mucocutaneous Leishmaniasis form (MCL), 4 (6.89%) with Disseminated 
Cutaneous Leishmaniasis form (DCL) and 2 (3.44%) with Borderline Disseminated Cutaneous 
Leishmaniasis (BDCL). About the location of the injury in the patients, 16 (27.58%) had lesions 
only in the left lower limb, 12 (20.68%) only in the right lower limb, 7 (12.06%) in the nasal 
region, 4 ( 6.89%) only in the right upper limb, 3 (5.17%) only in the left upper limb, 7 
(12.06%) in other body regions and 9 (15.51%) in two or more different regions. After 
analyzing the results it is possible to ascertain that the most common form of ACL found in 
patients treated at CEMETRON during that period is the cutaneous form, with 82.73% of cases, 
being the localized form (LCL) the most prevalent. It can also be concluded that the lower limbs 
are the regions most affected by injuries (48.27%), probably because it is the area most exposed 



 

to the contact of the vectors that transmit the disease. Therefore, the using of pants, closed shoes 
and long-sleeved shirts in endemic areas can minimize infection risks by ACL. 
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Abstract:  

The mechanisms underlying the pathogenesis of infections caused by Leishmania (Viannia) 
subgenus organisms are not fully understood, yet it is dependent on both host and parasite 
factors. It is well-documented that mechanisms of pathogenesis and consequent immune 
responses vary amongst the Leishmania species. Therefore, identification of molecules 
selectively expressed by L. (Viannia) metacyclic promastigotes or amastigotes could provide 
particular insights concerning pathogenesis. BALB/c mice infected with late stationary phase 
promastigotes (LSPP) of L.(V.)panamensis present chronic lesions. Interestingly, amastigote 
antigens of L.(Viannia) organisms are also expressed in a small subpopulation of LSPP. Among 
these, 4E3Ag is detected on the surface and cytoplasm within axenic amastigotes and LSPP. 
Metacyclogenesis in L.(Viannia) organisms has not been extensively studied; however in 
previous work with L.(V.)panamensis promastigotes, increased infectivity was associated with a 
reduction of parasite size. CGS15943 (9-Chloro-2-(2-furanyl)-[1,2,4]triazolo[1,5-c]quinazolin-
5-amine), an adenosine transporter antagonist, prevents cell growth and induces 
metacyclogenesis in L.(Leishmania) organisms. In L.(V.)panamensis, CGS15943 not only 
ablates promastigote growth but also induces 4E3Ag expression to the higher levels found in 
axenic amastigotes. Preliminary data indicate that CGS-treated promastigotes generate chronic 
lesions in BALB/c mice. These data validate the 4E3Ag as a metacyclic marker for 
L.(V.)panamensis. Further, the presence of the 4E3Ag on the L.(V.)panamensis surface and in 
the flagellar pocket area suggested a connection with secreted membrane vesicles found in these 
locations in the case of L.(Leishmania). Indeed, 4E3Ag is found within the exosomes of axenic 
L. (V.) panamensis amastigotes. The cargo of exosomes from both life cycle stages is being 
characterized by quantitative mass spectrometry. Preliminary analysis indicates at least 12 
proteins that have their secretion up-regulated in exosomes of amastigotes and at least 16 are 
selectively found in promastigote exosomes. In summary, the amastigote 4E3Ag has been found 
to be a marker for L.(V.)panamensis metacyclogenesis; 4E3Ag is also present in amastigote 
exosomes, which contain stage-specific cargo. This work identifies genes potentially involved in 
unique aspects of the L.(V.)panamensis-host pathogenesis, which will be of interest for further 
studies. 
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Abstract:  

The Leishmania genus includes several species of protozoa parasites that cause diseases to 

human. These parasites infect phagocytic cells surviving within vacuoles parasitophorous (VP) 
that fuse to lysosomes. These organelles have different components related to degradation of 
intracellular and exogenous proteins such as parasite macromolecules and among these 
components are cysteine protease as cathepsins B, H and L. However, those events do not result 
in parasite elimination because it probably have mechanisms to survive in this enviroment. 

Studies have demonstrated the existence of a cysteine protease inhibitor (ICP) encoded in the 
genome of L. mexicana and this protein was also observed in bacterias and other 
trypanosomatids. Previous works showed this endogenous ICO of L. mexicana may bind 
reversibly with human cathepsins B. ICP also occurs in trypanosomes and bacteria. The ICP 
structure of L. mexicana (LmICP) was elucidated and it suggested that this molecule plays a 
more prominent role in parasite-host interaction than in parasite enzymes control. We identify 
and evaluate the binding mode of ICP of L infantum (LiICP) with two cysteine proteases 
lysosomes specific named cathepsin B and H. LiICP has 73% of identity with previously 
identified ortholog LmICP and ICP structure of L. infantum was modeled based on the structure 
of protein L. mexicana using the program MODELLER 9.9. The stereochemical quality of the 
generated model was evaluated using the platform Procheck. The binding mode of LiICP with 
lysosomal cysteine proteases has been obtained by the program HADDOCK 2.1 with fixed 
structure for protease and ICP flexible. LiICP has distinct regions that bind differently in the 
catalytic-site of each cathepsins. For cathepsin B, activity inhibitory aminoacids of LiICP are 
present in discontinuous motifs concentrated in the amino and carboxyl-terminal regions, while 
cathepsin H inhibitory amino acids are in central regions of protein. These amino acids are also 
highly conserved among ICPs orthologs of L. mexicana, L. braziliensis and L. major suggesting 
that inhibit different types of lysosomal cysteine proteases and this may be a mechanism 
conserved among the different species of the genus Leishmania that may contribute to parasite 
survival within a parasitophorous vacuole fused with lysosome. 
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Abstract:  

Most dogs with visceral leishmaniasis (VL) subjected to conventional chemotherapy relapses 
after discontinuation of treatment, possibly due incapability of maintaining specific cellular 
immune responses. Many studies have demonstrated the essential role of IL-7 and IL-15 in the 
homeostasis of T-cells. The IL-7 is a growth and anti-apoptotic factor of T lymphocytes, 
essential for maintaining naive, mature and especially memory CD4+ T cells. IL-15 presents a 
wide spectrum of biological activities. It is crucial for the development, proliferation, survival 
and differentiation of multiple cells types of innate immunity as well as of adaptive immunity, 
and plays an essential role in the maintenance of CD8+ memory T cells. These cytokines are 
described in the literature as being capable of promoting long term cellular immune response. In 
this study, canine IL-7 and IL-15 was expressed, different protocols for refolding them were 



 

tested and the biological activity in vitro was assessed by cell proliferative assay. Canine IL-7 
and IL-15 were expressed in E. coli BL21(DE3)pLysS strain, and purified by Sepharose-Ni 
affinity chromatography. Canine IL-7 was refolded by dilution method whilst canine IL-15 was 
refolded by dilution and dialysis methods. For evaluation of biological activity of the produced 
cytokines, a sample of IL-15 obtained in both refolding methods was used to stimulate CTLL-2 
cells while a sample of IL-7 of the single method was used to stimulate lymphoblasts from a 
healthy adult dog. As a result, although both protocols used for IL-15 refolding have been 
effective, yielding around 90-95% of refolded protein, they stimulate weakly CTLL-2 cells to 
proliferate. Nevertheless, despite the protocol used for canine IL-7 has yielded only 6% of 
refolded protein, this cytokine was able to stimulate lymphoblasts proliferation. In order to 
improve the obtainment of refolded canine IL-7 and IL-15, at this time, a baculovirus insect cell 
system, an eukaryotic protein production method, is being used. Furthermore, experiments to 
evaluate canine IL-7 and IL-15 biological activities and toxicity assays in vivo are in progress 
aiming at using these cytokines in the immunotherapy against canine visceral leishmaniasis. 
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Abstract:  

Protozoan parasites appear as human immunodeficiency virus (HIV)-1 co-pathogens, resulting 
in a mutual enhancement of viral and parasite replication, and facilitating the clinical 
progression of both diseases. The molecular mechanisms by which HIV-1 induces up-
modulation of protozoan replication are unknown. In this work, we investigated the role of HIV-
1 transcriptional transactivator (Tat) protein in the enhancement of Leishmania amazonensis 
replication in macrophages cells in a Protein Kinase R (PKR)-dependent manner. Tat is a 
regulatory protein of HIV-1 responsible for viral transcription and replication. It also modulates 
the expression of several host genes through the activation of the transcription factor NF-κB 
through PKR signaling. Previous data demonstrated that the treatment of human macrophages 
with recombinant Tat favors L. amazonensis infection, and that this protozoa parasite is able to 
increase PKR expression and activities. To investigate whether Tat modulates the infection of 
Leishmania through PKR, we pursued in this work analyze the signaling pathway between Tat 
and PKR that converge to L. amazonensis replication. Using PKR dominant-negative cells and 
the treatment with 2-aminopurine (2AP), a PKR pharmacological inhibitor, versus wild-type 
cells, we verify that recombinant Tat promotes increased of Leishmania in murine and human 
macrophages, that is reversed in the absence of PKR signaling. Next, we verify that Tat 
synergize with L. amazonensis in PKR expression by promoter activation, and increases of 
mRNA and total protein, in addition to PKR phosphorylation. We also demonstrated the 
involvement of NF-κB in context of HIV-1 Tat and L. amazonensis. EMSA and reporter-
Luciferase assays reinforce that cells infected with L.amazonensis before the treatment with Tat 
was able to increase the same complex activated in cells infected only with Leishmania, and 
reversed the NF-κB promoter activation in a PKR-dependent manner, respectively. Taken 
together, we demonstrated that Tat stimulates Leishmania replication via induction of PKR 
synthesis and activation. In conclusion, we identified, for the first time, the molecular 
mechanism promoted for an HIV-1 molecule that synergize with host kinase protein and 
favoring multiplication of a pathogenic protozoan. 
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Abstract:  

The murine model using BALB/c, sensitive to infection with Leishmania major, and C57BL/6, 
resistant mice, is the most investigated system to understand the mechanisms of resistance to 
Leishmania parasites and to unravel effective serodiagnostic tools and vaccines. The kinetics of 
leishmanial-specific antibodies IgG2a and IgG1, which indirectly reflect the Th1 (resistance, 
IFN-gamma production) and Th2 (susceptibility, IL-4 production) cellular responses 
respectively, were previously used as markers of the T helper type induced in L. major-infected 
mice. We aimed in this work to analyze by ELISA and Western blotting the kinetic of IgG1 and 
IgG2a development after injection of L. major live amastigotes and their antigenic reactivity 
with leishmanial crude preparations. Results were compared with those obtained when both 
mice strains developed Th1 immune response after an injection of killed amastigotes. Our data 
showed wide qualitative and quantitative differences in the recognition of leishmanial crude 
extracts by mice sera collected from day 17 to 142. BALB/c mice developed higher levels of 
IgG1 but also of IgG2a antibodies than C57BL/6. Interestingly, in BALB/c mice IgG1/IgG2a 
ratios, representative of Th2 response, were at their highest around 23-37 days post infection, 
whereas IgG2a/IgG1 antibody ratios, representative of a Th1 response, peaked at the healing 
period for C57BL/6 mice around 115-142 days post infection. Mice injected with killed 
parasites had lower antibody titers than infected ones, and both mice strains produced similar 
levels of IgG1 and IgG2a antibodies with a predominance of the IgG1 isotype. Moreover, 
western blotting analysis showed that serum reactivity with leishmanial protein fractions was 
different between the two mouse strains during either the infection or the immunization 
experiments. Observed differences in the antibody repertoires developed during L. major 
infection are not due only to their susceptibility/resistance but also to their MHC genetic 
background. Hence, selection of leishmanial proteins to be used in serodiagnosis/vaccine trials 
investigations based on infection experiments alone should be interpreted with caution. 
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Abstract:  

Intra-macrophage Leishmania parasites lead to the development of complex processes involving 
both innate and adaptive immune mechanisms crucial for the success of infection. It is 
universally accepted that the nature of T-cell response is one of the key factors controlling 
leishmaniosis. Resistance has been mediated by the activation of Th1 cells producing interferon 
(IFN)-gamma and interleukin (IL)-12. In contrast, Th2 cells releasing IL-10 promote 



 

macrophages deactivation, helping intracellular parasite growth and disease progression. T-cell 
differentiation from naïve T cells to either to Th1- or Th2-effector cells depends chiefly on the 
priming. IL-12 is a heterodimeric cytokine that plays a central role in promoting Th1 cell 
differentiation and enhancing lymphocyte-activated cytotoxic T cells. Therefore this study aims 
to investigate cellular immune response induced by cyclophilin A (FA), superoxide dismutase 
(SOD) and aminopeptidase (AMP) L. infantum recombinant proteins by evaluating cytokine 
gene expression in CD4+ and CD8+ T cell subpopulations during L. infantum infection. Mice 
immunize with FA, SOD or AMP were challenged with L. infantum virulent promastigotes. One 
month after infection, CD4+ and CD8+ T cell subsets were isolated from spleen and RNA 
extracted. The gene expression of IL-12, IFN-gamma and IL-10 was quantified by real time 
PCR. Mice immunized with FA and AMP showed accumulation of IL-12, IFN-gamma and IL-
10 mRNA by CD8+ T cells pointing to the activation of cytotoxic T cells associated to a 
reduction in parasite load. Immunization with SOD restrained parasite replication and induced 
the development of an inflammatory immune response predominantly generated by CD4+ T 
cells. These recombinant proteins confer partial protection to infected mice exerting a 
differential regulation on helper and cytotoxic T cells differentiation. 

This work was funded by the Portuguese Foundation for Science and Technology the European 
Union (FEDER) through projects PTDC/CVT/70275/2006 and PTDC/CVT/113121/2009. 
Rodrigues A. hold the PhD Scholarship SFRH/BD/73386/2010 awarded by the Portuguese 
Foundation for Science and Technology. 
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Abstract:  

Chromosomal origins of DNA replication in eukaryotic cells not only are crucial for 
understanding the basic process of DNA duplication but also provide a tool to analyze how cell 
cycle regulators are linked to the replication machinery. Moreover, they could be a potential 
therapeutic and diagnostic targets. During the past decade much progress has been made in 
identifying replication origins in eukaryotic genomes but unfortunately genus Leishmania is 
exception where it is not yet known. More recently, replication initiation point (RIP) mapping 
has allowed us to detect start sites for DNA synthesis at the nucleotide level and thus to monitor 
replication initiation events at the origin very precisely. No centromeric sequences or replication 
origins have been identified in any species of genus Leishmania. Though some studies 
bioinformatically suggest that transcription switch region (AT rich region) may be the actual site 
for replication origins, but no one has mapped it exactly. 

This pathogen is extremely important although poorly understood from the basic biology point. 
Not a single effective vaccine is available for either of these pathogens. There are reports of 
drug resistant strains too. Our aim is to find the key regulators in DNA replication processes so 
that we can identify potential targets for therapy.We are testing the switch region and non 
transcribed spacer region of leishmania chromosome as probable site of initiation of 
replication.(experiments are going on). The DNA replication process offers various important 
and interesting targets for new inhibitors development. Understanding the mechanism of 
initiation of DNA replication in L. donovani will be useful in finding new targets for screening 



 

new antibiotics to eradicate these pathogens. Parasite DNA replication and cell cycle regulation 
are topics of intense current interest not only from the perspectives of eukaryotic DNA 
transactions but also of Cancer Biology. 
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Abstract:  

The involvement of cell-mediated immunity in the protection against cutaneous leishmaniasis 
(CL) is well established, however, persistence of cellular immunity has been questioned. It has 
been argued that parasite persistence is associated with immunological memory but where 
parasites persist, following clinical cure is also unclear. In the present report we took advantage 
of a cohort of individuals from an endemic area for CL. We have obtained blood samples as 
well as performed delayed-type hypersensitivity (DTH) at 2006 and repeated this evaluation in 
2011. During this period, individuals were clinically examined for the presence of cutaneous 
ulcers. We then established three groups of individuals based on their status at the 2006 
evaluation: individuals with a previous history of CL and a positive DTH (DTH+); individuals 
without a previous history of CL and DTH+; individuals without previous CL and a negative 
DTH (DTH-). During the second evaluation, in 2011, each group was split in two, based on the 
positivity of the DTH reaction: CL+ DTH+ DTH+ (n=8); CL+ DTH+ DTH- (n=6); CL- 
DTH+DTH+ (n=8); CL-DTH+DTH- (n=3); CL-DTH-DTH+ (n=15) and CL-DTH- DTH- 
(n=12). At this time point, PBMCs were obtained from all groups and PBMCs were stimulated 
in vitro to determine cytokine production. In 2011, after five years of the initial evaluation 
(2006) individuals with or without a previous DTH+ produced higher IFN-γ levels than those 
who were consistently DTH-. Similar findings, albeit not as marked, were observed for TNF-α 
and for IL-10 production. Of note, IFN-γ levels at the 2nd evaluation (2011) were similar for the 
groups of individuals who had DTH+ at 2006 with or without a previous history of clinical CL. 
We can suggest that DTH positivity may act a marker of persisting anti-Leishmania cell-
mediated immunity. We also are currently evaluating the presence of parasite DNA in these 
groups of individuals. 
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Abstract:  

Sequence analysis of the ribosomal internal transcribed spacers (ITS)-1 and -2 has been applied 
by other authors to infer phylogenetic relationships among different groups and to characterize 
strains of the L. donovani complex, showing that this complex had the lowest degree of ITS 



 

sequence polymorphism when compared with other Leishmania complexes (Kuhls et al. 2005). 
Interestingly almost no differences in the ITS sequences were found within L. infantum strains, 
only two sequence types (A and B, or the combined A/B) were found in strains from the 
Mediterranean region. Although that paper was the most comprehensive study by that date 
based on sequence analysis of the ITS regions of strains of the L. donovani complex, it did only 
include 6 Spanish L. infantum strains (only two from the MON-1 zymodeme, both typed as ITS 
type A). The study of the amplicon size of the k26 gene has also been applied for typing strains 
of the L. donovani complex (Haralambous et al. 2008), this method was able to identify higher 
variability among Mediterranean L. infantum strains; however, it did include only 5 L. infantum 
strains (only two from the MON-1 zymodeme, both typed as k26 group 1b, 626 bp). Given that 
zymodeme MON-1 is the most frequently isolated in Spain, and taking into account that this 
country has shown the highest degree of variability for L. infantum at the zymodeme level, we 
attempted to ascertain whether these two approaches were able to identify further variability 
among Spanish MON-1 strains in a bigger sample size. For that purpose we selected from our 
collection an assembly of 96 MON-1 strains isolated between 1987-2005, 71 from the peninsula 
(P) and 25 from the Balearic Islands (BI), 18 from HIV- and 70 from HIV+ individuals, 8 
unknown HIV status. Analysis of the ITS regions identified 3 different sequence types; 89 
strains presented the ITS type A, while two other not-previously-described types were identified 
for 6 and 1 strains. All strains from the BI were typed as ITS type A, while one of the not-
previously-described ITS type was identified only in Madrid, and the second in Alicante. The 
analysis of the k26 gene amplicon size returned 6 different genotypes; the previously described 
626 bp size was identified in 75 strains, being the most frequent in the P and the BI, the other 
genotypes were not associated to any particular region. By combining data from the ITS 
sequence and the k26 amplicon size we generated 8 different combined genotypes. We show 
that this simplified approach identifies a high variability among MON-1 isolates, this not 
observed before using the same approach, very likely because of the small sample size, a point 
to be considered in further studies. 
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Abstract:  

T helper cell type 1-mediated immunity is essential for human defense against Leishmania-
infection in tegumentary leishmaniasis. However, an exaggerated type 1 immune response is 
associated with mucosal leishmaniasis (ML). ML follows cutaneous leishmaniasis (CL). In the 
Amazonas, mostly Leishmania guyanensis caused tegumentary leishmaniasis. Only a subset of 
individuals infected with L. guyanensis develop chronic disease such as cutaneous or mucosal. 
Familial aggregation of CL or ML in areas of endemicity indicates that susceptibility may be 
genetic. Genetic variants of SLC11A1 (NRAMP1) have been linked to visceral leishmaniasis. 
Here, we assessed whether variants (rs7576974, rs2276631, rs2290708, rs3816560 and 
rs2279015) of SLC11A1 are associated with CL. Allelic identification of the variants in 302 
patients with CL and 302 healthy individuals was performed by RT-PCR with TaqMan 
technology. All the variants studied were in Hardy-Weinberg equilibrium. However, the 



 

distribution of allelic or genotypic frequency in both cases and controls were similar. Our results 
suggest that the above variants are not associated with susceptibility to CL. However, to exclude 
definitely SLC11A1 as a susceptibility locus to CL, further studies are needed from other 
endemic area of CL. 
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Abstract:  

The immune response developed by dogs showing canine leishmaniasis (CL) varies among 
different organs. The knowledge of this sort of immune response compartimentalization is 
contributing to a better understanding of mechanisms of evasion/modulation of the immune 
response to L. chagasi. The present work aimed at quantifying, by qPCR, the parasite load in 
several organs collected from L. chagasi-naturally infected dogs from Araçatuba city, São Paulo 
state, an endemic city for CL. Spleen, liver, popliteal and pre-scapular lymph nodes samples 
were collected from 16 L.chagasi-infected dogs immediately after death, and stored at 80ºC. In 
order to perform absolute quantification of parasite load, serial 10-fold dilutions of a plasmid 
(pIDTSMART-AMP vector - IDT) containing a 90 bp fragment of a L. chagasi-single-copy-
number DNA polymerase gene were used as standards in a qPCR. The software generated a 
standard curve by plotting the threshold cycle (CT) against the values of each plasmid-standard 
dilution. Amastigotes were predominantely found in the spleen, followed by popliteal and pre-
scapular lymph nodes. Liver was the organ where the lowest parasite load was found. The 
parasite load was significantly different (p<0.05) between spleen and lymph node, and spleen 
and liver samples. Additionally, popliteal and pré-scapular lymph nodes showed different 
parasite load when compared to liver samples (p<0.05). The present work showed that the 
spleen is the organ where a higher parasite load is found, followed by peripheral lymph nodes, 
indicating a parasite tropism to these organs. After L. chagasi penetrates in the organism, it is 
drained, remaining in by lymph nodes. After amastigotes reaching the blood stream, they are 
collected by spleen. This finding may be a possible explanation why this parasite is 
predominantely found in spleen. In the other hand, it seems that liver is capable of controlling 
the parasite load through the activity of Kuppfer and natural killer cells, which could eliminate 
the majority of L.chagasi-infected macrophages. In conclusion, the quantification of the parasite 
load in different organs from naturally infected dogs may contribute to a better understanding of 
the immunopathology of the disease. Financial support: Fapesp (Fundação de Amparo à 
Pesquisa do Estado de São Paulo; Process n° 2010/16030-8) 
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Abstract:  

The A2 gene plays an important role in the virulence and visceralization of Leishmania species. 
Also, the characterization of the immune response and ability to induce protection of the A2 
protein has already been proven in several models and through different immunization 
protocols. It is well known that the use of non-virulent organisms as antigen delivery systems is 
very effective, since they mimic the natural course of the infection and present a wide set of 
antigens maintaining a durable immunity. Hence, we expressed the Leishmania donovani A2 
antigen in a non-pathogenic strain of Trypanosoma cruzi for evaluation of the protective 
efficacy as a live vaccine against L. infantum challenge. The CL-14 strain was transfected with 
pRockNEO vector containing a 729bp synthetic A2 gene and sites for integration in T. cruzi 
genome. Expression of A2 in the CL-14 T. cruzi strain was confirmed by PCR, Western Blot 
and immunofluoresence. BALB/c mice were then immunized i.p. with 107 parasites through a 
homologous prime-boost protocol. Sera and splenocytes of mice were collected and tested in 
ELISA and ELISPOT, respectively. Immunized mice were checked for IFN-γ production. Mice 
immunized with recombinant protein A2 plus MPL-A or alumen produced significantly more 
anti-A2 antibodies as compared to T. cruzi CL14-A2 immunized or control mice. In contrast, 
increased numbers of IFN-γ producing cells were detected in T. cruzi CL14-A2 immunized mice 
upon stimulation with either rA2 or A2-derived CD4 and CD8 peptides. Mice were then 
challenged subcutaneously with 107 L. chagasi promastigotes and the parasite burden of liver 
and spleen was checked after 30 days. Significant decrease in tissue parasitism was observed in 
animals vaccinated with rA2 or T. cruzi CL14-A2 as compared to PBS control mice. However, 
non-transfected T. cruzi CL14 also induced significant reductions in tissue parasitism. These 
results confirm the potencial of the A2 antigen as a vaccine candidate and suggest that the use of 
the A2-expressing T. cruzi is safe and may improve immunogenicity and protection against 
visceral leishmaniasis. 
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Abstract:  

Ocular lesions are the one of the various manifestations of leishmaniasis and are characterized 
by injury of the anterior chamber of the eye and the resistance to specific treatments. The retinal 
pigment epithelial (RPE) cells participate in pathogen-induced intraocular inflammatory 
processes. The purpose of this study was to describe experimental ocular leishmaniasis caused 
by Leishmania amazonensis in C57BL/10 and BALB/c mice comparing the different inoculation 
routes and evaluate the parasite-host interaction and their impact on cells of the RPE. We 
demonstrated, in vitro, that L. amazonensis adhere to RPE cells in the 1st hour of infection, 
whereas parasite internalization was only observed after 6 hours. After 96 hour of infection, no 
parasites were observed intra or extracellular. These results suggest that Leishmania can infect 



 

RPE cells although these cells are able to clear the infection. The influence of extracellular 
matrix (EM) proteins (Fibronectin and laminin) on L. amazonensis–RPE interaction was also 
investigated. Confocal analysis showed no substantial alterations in fibronectin presence in 
RPE-infected or RPE-non infected cells, whereas laminin levels increased three times 10 hours 
after L. amazonensis infection. After this time, laminin levels decreased in infected cells. These 
results suggest that L. amazonensis–RPE infection induces increased production of laminin in 
the beginning of infection which may facilitate parasite–host cell interactions. Histopathological 
eye analysis showed that mice inoculated by the intravitreal route developed more severe lesions 
than those noted in mice inoculated by instillation, presenting parasites in the anterior region of 
the eye 60 days after infection. The C57BL/10 mice presented cells containing parasitophorous 
vacuoles associated with pigmented cells and inflammatory infiltrate, which included mast cells. 
Ninety days after infection no parasites could be found in either mouse strain, which led us to 
hypothesize that parasites had been eliminated. In this context, we show that both intravitreal 
and instillation routes were effective in promoting ocular leishmaniasis infections in C57BL/10 
and BALB/c mice. There were no differences in the parasite infection between the two mouse 
models and it mimicked the ocular lesions described in symptomatic dogs in endemic areas of 
visceral leishmaniasis. 
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Abstract:  

Background: The clinical-immunological spectrum of human L. (L.) i. chagasi-infection in 
Amazonian Brazil has been defined in five profiles with basis on the IFAT-IgG and DTH 
reactions: three profiles of asymptomatic individuals - Asymptomatic infection (AI: 
DTH+/++++/IFAT-), Subclinical resistant infection (SRI:DTH+/++++/IFAT+/++) and 
Indeterminate initial infection (III: DTH-/IFAT+/++), and two of symptomatic ones - 
Symptomatic infection (SI=AVL) and Subclinical oligosymptomatic infection (SOI), both with 
the same (DTH-/IFAT+++/++++) reaction profile. The innate immune response of these profiles 
was investigating by the Il-1b, Il-6, Il-8 and Il-10 cytokine expression. 

Methods: There were examined by flow cytometry 85 serum samples of individuals (both 
genders and with ≥1 year old) from an AVL endemic area in Barcarena municipality, Pará state, 
Brazil, belonging to the clinical-immunological profiles: SI=AVL treated cases (9), SI=AVL 
non-treated (6), III (15), SRI (6), SOI (3), AI (9) and, 37 non-infected (DTH-/IFAT-) individuals 
(control group). The flow cytometry cytokine analysis was realized by a BDTM system 
Cytometric Bead Array (CBA) Human inflammation Cytokine kit (BD Biosciences, San Diego, 
CA) in a FACS CantoII. 

Results: There were no differences concerning the IL-1b and IL-8 expressions among the III, 
SRI, AI and SI=AVL (non-treated) profiles; but IL-1b expression of SI=AVL (non-treated) 
profile was higher than those of SI=AVL (treated) and the control group. There were higher IL-
6 and IL-10 expressions in SI=AVL (non-treated) profile compared to the other profiles. 



 

Conclusion: IL-6 and IL-10 cytokines seem to play a crucial role on the way of the susceptibility 
of human L. (L.) i. chagasi-infection. 
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Abstract:  

Visceral Leishmaniasis (LV), a severe disease caused by Leishmania chagasi, is transmitted by 
the bite of phlebotomine sandflies. Its reservoirs include wild foxes and domestic dogs. For this 
reason, the elimination of seropositive dogs is recommended in Brazil as the current strategy for 
controlling the disease. The use of a canine protective vaccine would represent the better control 
tool, reducing the availability of parasites to the sand fly vectors and consequently reducing the 
LV cases. The Leishmune®, a second-generation vaccine, have been recently licensed in Brazil 
and become commercially available. Its formulation proved to be safe protective and highly 
immunogenic for dogs, but there are a few studies about duration of protective immunity 
responses. Accordingly, the main goal of the current work was to investigate if the time-frame 
of one year, proposed for protective immunity following vaccination with Leishmune®, is 
accompanied by supportive immunological events. Those included cytokine profile change, 
nitric oxide synthesis, and phagocytosis in peripheral blood. Our preliminary results identified 
that Leishmune® was able to induce an increased phagocytic capacity in monocytes associated 
with the NO production by these cells, reaching a peak at six months after vaccination. In 
neutrophils, the higher long lasting phagocytic capacity triggered was not accompanied by 
enhanced NO production. The vaccination induced a long lasting blockage of IL-4 and an 
increase in the IL-8 production by monocytes along with higher IFN-g production by T-cells 
upon L. chagasi challenge in vitro. The evidences presented suggested that Leishmune® was 
able to induce a long lasting change in the immune response mediated by the interface of 
adaptive/innate immunity with impact on the monocyte functional properties. This is consistent 
with a potential anti-Leishmania activity stimulated by Leishmune® vaccine against CVL. 
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Abstract:  

Background: Visceral leishmaniasis (VL) caused by Leishmania infantum kills ~10% of patients 
even after diagnosis and treatment, usually by bacterial co-infection or by hemorrhagic 
complications. We decided to investigate the parasite side of host/parasite relationship to check 
if different expression of proteins could be related to a bad outcome. 

Methods: A proteomic analysis of metacyclic promastigotes of L. infantum obtained from bone 
marrow aspiration of patients with lethal and non-complicated VL was performed. We did 
absolute and relative analysis via the acquisition of dependent data (DDA) combined with 
independent data (MSE). 

Results: Sixty-six proteins were precisely identified and classified by biological processes (Gene 
Ontology). Several molecules described as candidates as virulence factors were identified in the 
patient with the lethal outcome. A post-translation modification (acetylation) not previously 
described was obtained in the KMP-11 protein (AA Lys-45). Molecules such as TXNPx, 
ATPase beta subunit, hypothetical protein A4ICV2, among others, were found much more 
represented in the isolate from the patient who died. 

Conclusions: The proteomic techniques associated to Label-free nanoLC-MSE e LC-MALDI-
TOF/TOF MS/MS allowed the identification of several proteins of promastigotes of L. infantum. 
The identification of molecules in the lethal case may help the selection of diagnostic markers as 
well as vaccine models. New analyses are under way to estimate quantitatively the presence of 
virulence factors in organisms derived from severe cases of VL. 
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Abstract:  

Infection caused by Leishmania spp. results in a disease that presents a variety of clinical 
manifestations both in humans and dogs. These manifestations can range from observation of 
asymptomatic infected dogs to disorders that can result in the death of the host. Symptomatic 
infected dogs may show deficits in the cellular immunological response, characterized by 
reduction of the lymphoproliferative response to Leishmania antigens and a reduction in the 
number of CD4+ and CD8+ cells. In order to evaluate the mechanisms involved in the 
immunopathology of this disease, it was proposed to characterize the T lymphocytes subsets in 
the blood and cerebrospinal fluid (CSF) of dogs with visceral leishmaniasis (VL). Blood 
collection was performed in ten infected dogs by puncture of the jugular vein and samples of 
CSF were collected by puncturing of the atlanto-occipital articulation. Analyses of the 
cerebrospinal fluid and blood were taken by flow cytometry to assess CD3, CD4 and CD8. The 
results were analyzed by Student's t test at the 5% level. The average values, in percentage, of 
the lymphocyte subpopulations in the peripheral blood mononuclear cells were 9,7%±10,96 of 
CD3+CD4+ and 11,1%±11,5 of CD3+CD8+ cells. For the CSF it was observed 1,6%±1,2 of 
CD3+CD4+ and 1,2%±0,8 of CD3+CD8+ cells. There was statistical difference (P <0.05) in the 
subsets of lymphocytes in the CSF when compared with the blood, where a smaller population 



 

of CD3+CD4+ and CD3+CD8+ was observed in the CSF. However, no statistical difference 
was verified in the subpopulation of CD3+CD4+ cells in relation to CD3+CD8+ within the 
same type of sample. The results also indicate that the lymphocytes subpopulations were 
significantly reduced in animals with VL compared with healthy groups previously described in 
the literature, both in blood and CSF. The evolution of the VL can be determined by immune 
response mediated by T cells against the Leishmania parasite. Therefore, studies with 
immunophenotyping of these cells should be more realized, considering that T cells have a 
central function in the immunity against the leishmaniasis by influencing the production of 
cytokines, interaction with infected macrophages and activation of the humoral response. 
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Abstract:  

In the last years, several researchers have been employed efforts to develop a vaccine against 
Leishmania infection using mice as a model for understanding the mechanisms of 
immunogenicity and protection against visceral leishmaniasis (VL). In the present study, we 
performed a pre-clinical vaccine trial, including analysis of immunogenicity and protection 
levels, in different groups, as follows: LBSap (composed by L. braziliensis antigens plus 
saponin), Leishmune® and Leish-Tec®. BALB/c mice were inoculated with three doses of each 
vaccine and challenged with L. chagasi. Thirty days post-challenge all animals were submitted 
to euthanasia. At the times before of first dose (T0), after third dose (T1; 14 days after the last 
dose) and 30 days after L. chagasi challenge (T3) the blood was collected in order to evaluate 
the hemogram and ex vivo immunophenotyping whole blood leukocytes by flow cytometry. The 
spleen and liver were collected at T3 for analyzing parasite load quantified by Real-time PCR. 
Preliminary results demonstrated at T1 a increased of total lymphocytes in Leish-Tec® and 
LBSap groups. The ex vivo immunophenotypic analyzes demonstrated an increase (P<0.05) in 
the CD3+ and CD4+ T-lymphocytes in LBSap group, besides tendency to increase in the CD4+ 
T-cells in the Leish-Tec® group. Moreover, LBSap group presented reduction (P<0.05) in the 
levels of CD19+ B-cells. After L. chagasi challenge (T2) Leishmune® and LBSap groups 
displayed increased levels of CD3+ and CD4+ T-cells, reduction of CD19+ B-cells and increase 
of CD3-CD49+ NK-cells in all vaccine groups. The Real-time PCR used for quantifying 
parasite load demonstrated in the splenic tissue reduction of 64% (Leishmune®), 42% (LBSap) 
and 36% (Leish-Tec®). The same analysis performed in the liver showed reduction in the 
parasite load of 71% (Leishmune®), 62% (LBSap) and 48% (Leish-Tec®). We concluded that 
mice immunized by LBSap and Leishmune® vaccine exhibited a strong immunogenicity profile 
reflecting in the reduction of parasite levels. Supported by FAPEMIG, CNPq, CAPES, CPqRR-
FIOCRUZ, UFOP and UFMG. 
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Abstract:  

Leishmania Viannia braziliensis is a major etiological agent of cutaneous leishmaniasis in 
Brazil. The severe and metastatic mucosal form of the disease affects about 5% of patients 
infected by L. braziliensis. To investigate possible phenotypic modifications between parasites 
from mucosal and cutaneous sites we evaluated the proteome profile differences of paired 
mucosal and cutaneous isolates of L. V. braziliensis. Parasites recovered concomitantly from 
cutaneous (LBrC) and mucosal sites (LBrM) of the same patient were investigated. We 
observed that the molecular karyotypes of all isolates were undistinguishable. The proteome 
comparative analysis revealed among other genes, the differential pattern of expression of 
LbrM.31.2410 (prostaglandin f2-alpha synthase) which was uniquely expressed in LBrC1 
(patient 1) and was 1.7 times more expressed in LBrC2 (patient 2) when compared with LBrM1 
and LBrM2, respectively. Histological analysis from cutaneous tissue suggests that the LbrC 
isolates induce a stronger inflammatory response than LbrM isolates in BALB/c mice and 
hamsters. In silico analysis using the TritrypDB and TDR Target Database showed that PGF2S 
has been identified in the secretome of L. V. braziliensis and in the exosome of L. L. major and 
that it has a high potential as a drug target. We could not detect, by Northern Blotting, PGF2S 
transcript levels differences between the paired isolates evaluated. Based on the recent study 
suggesting a positive correlation between the presence of a single stranded RNA virus (LRV) in 
L. V. guyanensis and the metastatic behavior of subgenus Viannia strains, we searched, by 
qRTPCR, for the virus in LbrM and LbrC isolates with no success. In vitro and in vivo infection 
assays revealed that LbrC is more infective than LbrM and we are currently conducting 
experiments to quantify cytokine release (IL-4, IL-10, IL-2, IFN-λ and IL-12) and parasite load 
after infection. A L. braziliensis overexpressing PGF2S was generated and displayed increased 
ability to survive within the macrophage after 24-48h post-infection when compared to the 
control transfectant. 
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Abstract:  

Dogs represent the most important domestic reservoir of Leishmania chagasi (syn. L. infantum), 
and a vaccine against canine visceral leishmaniasis (CVL) would be an important tool in the 
control of human visceral leishmaniasis (HVL) by decreasing the infection pressure of L. 
chagasi. Herein, we investigated the immunogenicity of LBSapSal vaccination in dogs. In this 
sense, dogs were inoculated with: saline (C), sand fly gland extract (SGE) of Lutzomyia 
longipalpis (Sal), L. braziliensis promastigotes protein plus SGE (LBSal), L. braziliensis 
promastigotes protein and saponin together with SGE (LBSapSal). Cytokines (IL-10, TNF-, 
IL-4, TGF-, IL-12, IFN- and nitric oxide (NO) were evaluated in the in vitro context from 



 

supernatants of peripheral blood mononuclear cells (PBMC) cultures at four different times: 
previously the vaccine protocol (T0), after the third vaccine dose (T3) and at the times 90 (T90) 
and 885 (T885) days after experimental challenge (dac). Our major results demonstrated that 
LBSapSal group presented lower levels of IL-4 (T90) and TGF- (T90 and T885) after 
Leishmania stimulation. In addition, higher levels of IL-12 were observed in LBSapSal group 
(T3, T90 and T885). Likewise, increased levels of IFN- were related to LBSapSal (T3, T90 and 
T885) group. Cultures stimulated with SLcA of the group LBSapSal showed increased levels of 
NO (T885). These results obtained from the analysis of NO levels confirmed the hypothesis that 
this vaccine induces a potential resistance profile against Leishmania infection. In conclusion, 
the results of this study encourage the continuation of investigations related to parasitological 
and immunological events after challenge of this new vaccine against canine visceral 
leishmaniasis and the establishment of new biomarkers of immunogenicity. Supported by 
FAPEMIG, CNPq, CAPES, CPqRR-FIOCRUZ, UFOP and UFMG. 
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Abstract:  

The leishmaniasis presents a broad clinical spectrum determined by factors of the parasite and 
the host immune response. In Brazil, the visceral form is mainly associated with infection by L. 
infantum and cutaneous form by L. braziliensis, L. guyanensis and L. amazonensis among 
others. Areas of overlap species are frequent and have been isolated L. amazonensis in dogs with 
visceral leishmaniasis. This study aimed to perform clinical, parasitological and 
histopathological groups of hamsters (Mesocricetus auratus) infected separately and 
simultaneously by L. amazonensis (strain IFLA/BR/1967PH8) and L. infantum (strain 
MHOM/BR/1972/BH401). Clinical assessments were performed weekly for 90 days, where it 
was observed clinical signs of leishmaniasis as dermatitis, ulceration of the skin, alopecia, 
lymphadenopathy, weight loss, ascites and hepatosplenomegaly. Then the animals were 
euthanized to collect fragments of skin, spleen and liver for parasitological and histopathological 
evaluations. The parasitological assessment was made by direct visualization of amastigotes by 
microscopy, isolation of the parasite in culture, quantitative PCR and PCR-RFLP, while 
histopathological evaluation through observation of slides containing paraffin sections of skin, 
liver and spleen, stained by the hematoxylin eosin (H & E). Histopathological analysis was 
performed in a semi-quantitative, and evaluated the following criteria: granuloma, portal 
inflammation, degenerative diseases, inflammation and thickening of the capsule, sinus 
congestion, and hemosiderin deposition. This work will contribute to the understanding of the 
biology of the parasite in experimental models especially in cases of co-infection. 
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Abstract:  

Being the northeastern region of São Paulo state (Brazil) endemic for both pemphigus foliaceus 
(PF) and pemphigus vulgaris (PV), as well as for American tegumentary leishmaniasis (ATL) 
mainly caused by L. (Viannia) braziliensis, our group has been studying the immune genetic 
relationship between them. Our studies have correlated both diseases by showing that salivary 
antigens of hematophagous insects are recognized by antibodies from patients with PF, as well 
as by identifying antibodies against desmogleins in patients with ATL. Thus, this study intends 
to demonstrate the humoral response in serum samples from pemphigus patients against two 
different species of leishmanias. 33 serum samples from pemphigus (17 PF and 16 PV), and 71 
from ATL patients (45 cutaneous and 26 mucosal form) were compared to 64 controls by 
ELISA (Enzyme-linked immunosorbent assay) tests. There were used an in house ELISA test, 
prepared with L. (V.) braziliensis (ELISAb), and a commercial L. mexicana (ELISAm) test. 
Antigens from promastigotes of L. (V.) braziliensis were prepared with Trizol and with a protein 
extraction commercial kit and, as the protein extraction with the commercial kit was much 
better, this was the one chosen for ELISAb. The cellular response was tested by Montenegro´s 
intradermal reaction (MIR) in 5 pemphigus patients. The ODs from ATL resulted higher when 
compared to pemphigus and control groups on ELISAm (median 0.2410, 0.1440 and 0.1680, 
respectively). In relation to ELISAb the result was similar (0.3310, 0.0360 and 0.0310, 
respectively). There was no statically difference between pemphigus and control groups for both 
leismania species. The MIR resulted negative in all pemphigus patients. While we have 
demonstrated that serum samples from PF patients react with maxadilan and others salivary 
antigens from Lutzomyia longipalpis the actual results discharge the immune reaction against 
two species of leishmanias by pemphigus patients. 
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Abstract:  

Murine cutaneous leishmaniasis arose as a model for the study of development and control of 
cell-mediated immune response, and the susceptibility to Leishmania is genetically determined 
among the different strains of mice. Hairless mice have been widely used as models in order to 
test products which reduce skin aging, damage caused by UVB light and skin alterations caused 
by treatment with acids. Due to the absence of hair, which would facilitate the study of 
cutaneous lesions, and because of their peculiar immunological characteristics, it was 
investigated their use as a model in experimental cutaneous leishmaniasis induced by 
Leishmania (Leishmania) amazonensis. Hairless mice and BALB / c (used as controls) were 
infected with 10⁶ L. amazonensis promastigotes in the right hind footpad. 30, 60 and 90 days 
after infection, thickness of the infected paws was determined by measuring with a caliper; 
parasitolological analysis and histopathological study were performed in the site of infection, 
popliteal lymph node, spleen and liver, as well as the weighing of these organs. Amastigote 
forms were observed in the footpads of both mice 30, 60 and 90 days after infection. Signals of 
visceralization were confirmed by the presence of the parasite in the lesion draining lymph node, 
as well as in the spleen and liver at different points of observation. Regarding the footpad 
swelling due to the cutaneous lesions, BALB / c mice presented an statistically significant 
increase over the observation points; the same did not occur in Hairless mice. Despite the 
absence of increased thickness in the footpads, Hairless mice presented a large number of 



 

parasites associated to a mild mononuclear inflammatory infiltrate at the site of infection, while 
BALB/c presented an intense inflammatory infiltrate. Hairless mice had an statistically 
significant increase in the weight of infected footpad and draining lymph nodes among the three 
points of analysis. In BALB/c mice, the weight of all analyzed organs had an statistically 
significant increase. These results show that Hairless mice are susceptible to L. amazonensis 
infection, suggesting that these strain may be promising as a model to the study of experimental 
cutaneous leishmaniasis. 
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Abstract:  

Mucocutaneous leishmaniasis (MCL) is characterized by an exacerbated inflammatory response 
and parasites spread from a primary lesion to distant sites, resulting in destructive secondary 
metastatic lesions, especially in the nasopharyngeal mucosa. Dendritic cells (DCs), myeloid and 
plasmacytoid (mDCs and pDCs) are involved in the activation of naive T cells; however, there 
is scarce information on the role of peripheral DCs subtypes inducing specific T helper (Th) 
responses in human leishmaniasis. The aim of this study was to correlate the activation of DCs 
with the expression of T cell transcription factors associated with distinct effector T cell 
functions in peripheral blood of patients with mucocutaneous leishmaniasis (MCL) using flow 
cytometry. Biological identity was based on characterization with specific cell probes, as 
follows: mDCs (CD11c +), pDCs (CD123 +), activated DCs (CD83), mature DCs (CD86 +), T-
bet (Th1), GATA-3 (Th2), ROR-gamma t (Th17) and FOXP-3 (Treg). Analysis was made on 
peripheral blood of patients with LCM 1(n=13); endemic control (EC, n=8) and non-endemic 
healthy control (HC, n=7) individuals. The results demonstrated that 69.2% and 38.5% of MCL 
patients showed strong CD83 expression, respectivelly, but regarding CD86 expression in 
mDCs was absent and a merely 7.69% in pDCs. In MCL patients with activated mDCs their T 
cell expressed ROR-gamma t = 88%, FOXP-3 = 80%, GATA-3 = 67% and T-bet = 50%, 
whereas patients with non-activated-mDCs T cells were significantly different (p <0.05) 
showing ROR- gamma t = 75%, FOXP-3 = 100%, GATA-3 = 50% and T-bet = 0%. 
Comparison of activated vs non-activated pDCs in MCL patients, gave significant differences (p 
<0.01) on ROR-gamma t = 80% vs 100% and T-bet = 20% vs 38%. A multiple variance 
analyses showed that mDCs CD83+ in MCL are associated with ROR-gamma t, FOXP-3 and 
GATA-3, whereas pDCs CD86+ is associated with T-bet. These results suggest a higher 
activation of mDCs than pDCs in MCL patients, which is associated with a Th1/T-bet response 
rich in IFN-gamma, whereas, activation of pDCs is mainly associated with Th17- ROR-gamma 
t. Financed by CDCH UCV PG-09-7429-2008. 
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Abstract:  

Ulcer development in cutaneous leishmaniasis (CL) patients is associated with exaggerated 
inflammatory response with high levels of TNF. CD16+ cells include a monocyte subset known 
to produce high levels of TNF. Most studies have focused on T cell responses little attention has 
been given to the contribution of other leucocytes to the immunopathology observed in human 
CL. Here, we analyzed the frequency and the contribution of monocyte subsets to the 
inflammatory response observed in patients with CL due to Leishmania braziliensis 
infection. Peripheral monocytes in human were recently shown to be heterogeneous according to 
CD14 and CD16 expression. We found that early after infection the frequency of CD16+ 
monocytes (intermediate (CD14+CD16+) and non-classical (CD14dimCD16+)) are increased in 
peripheral blood from CL patients compared to healthy controls. Ex vivo analysis showed that 
intermediate monocytes expressed significantly more MHC class II and Metalloproteinase-9, a 
protease involved in basal membrane disruption and extracellular matrix degradation, then the 
other monocyte subsets in these patients. Also, when pulsed with soluble Leishmania antigen or 
LPS, intermediate monocytes were the main source of TNF. Circulating classical and 
intermediate subsets from CL patients expressed more CCR2, what make us believe that at least 
one of these two cell subset differentiate into phagocytes with non-classical phenotype at lesion 
site, once this third population was more prevalent at CL lesions. These data show that 
intermediate monocytes are the main inflammatory cell in CL patients and since this population 
expresses CD16, this molecule may serve as target in immunotherapy studies. 
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Abstract:  

Leishmania infections induce specific host responses, specially characterized by T cell 
expansion. CD4+ and CD8+ T cells act as cytokine sources involved in macrophage activation, 
and the balance between them is important in the healing process. Also, the classical TH1 and 
TH2 subsets have been joined recently by the TH17 lineage. IL-17 producing T cells were 
identified as important drivers of autoimmune pathology and allergic inflammation. The aim of 
this study is to access the role of TH17, TH1 and TH2 cytokines in the outcome of American 
cutaneous leishmaniasis (ACL). A peripheral blood mononucleated cells (PBMC) ring was 
obtained from 7 patients with active lesions (AT) and 10 healthy controls (CT). The cells were 
washed twice with PBS, centrifuged and resuspended in culture medium. The cells were then 
adjusted to a concentration of 0,5x106 per well and then incubated with PMA and Ionomycin for 
6 hours. Brefeldin was added to the culture 4 hours prior to the end of the incubation period. 
After the incubation time, EDTA was added to the culture and incubated for 10 minutes. The 
cells were washed and added to polystyrene tubes containing monoclonal antibodies anti-CD4 
and anti-CD8, both labeled with FITC, and incubated for 30 minutes. The cells were then 
permeabilized and stained with cytokine specific antibodies against IFN-γ, TNF-α, IL-4, IL-10, 
IL-17, IL-21, IL-22 and IL-23 labeled with PE, PeCy7, APC and AF647. The cells were washed 
and analyzed using a FACSCalibur cytometer. A significant increase in the production of IL-4 
by CD4+ and CD8+ T lymphocytes was observed in AT in comparison to CT (p=0,0002 and 
p=0,0020, respectively). It was also shown an increase in the production of IL-10 by CD8+ cells 
in AT in comparison to CT (p=0,0136). As to the TH17 response, it was observed an increase in 
the production of IL-17 and IL-23 in AT in comparison to CT (p=0,0136 and p=0,0004, 



 

respectively). The significant increase in the production of IL-4 by CD4+ and CD8+ T 
lymphocytes suggest that this cytokine plays an important role in the imunopathology of ACL. 
IL-4 induces a TH2 response in Leishmania infections, an immune profile related with the 
resistance to the disease. IL-17 and other cytokines from the TH17 response are known to 
contribute to the disease control, being increased in the early response to pathogens. Additional 
studies are under development to further contribute in the immunologic knowledge about the 
mechanisms involved in the cure of ACL. 
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Abstract:  

Currently, leishmaniasis are among the main endemic diseases of the world. They are caused by 
flagellate parasite of the genus Leishmania (Kinetoplastida: Trypanosomatidae). Clinical form 
of Leishmaniasis are determinated by parasite’s species and host immune response, in: 
cutaneous, diffuse cutaneous, mucocutaneous and finally, visceral leishmaniasis, which is the 
most severe form of leishmaniasis, may be fatal if left untreated. Different methods associated 
diagnosis are used to confirmation of the disease, among which we can mention: clinical, 
epidemiological, parasitological and immunological. However, the definitive diagnosis is the 
parasitological, but, they present some difficulties, either because there are few parasites in the 
sample, difficulty in recognizing the same, need for experienced technical staff, among other 
factors. The immunohistochemical detection of Leishmania amastigotes in tissue sections fixed 
in is routinely used in many laboratories. Thus, Tafuri et al., 2004 demonstrated a method of 
parasitological diagnosis by use of an alternative technique of immunohistochemistry, according 
to the authors, efficient and less expensive and still be able to diagnose LV and LTA. Therefore, 
this work is justified for a better understanding of this methodology by identifying reactive 
proteins that makes this test able to be used in both clinical forms: ATL and VL. For this, we 
used protein extracts of the species cited fractionated in 2-DE gel followed by western blot using 
antibodies used in the test Tafuri et al.,. Were selected to identification the reactive spots test in 
each species and all species simultaneously. The protein identification was carried using MS-
MS. Among the proteins identified, two were common to the three species studied: heat shock 
protein 70 (hsp 70) and β-tubulin, and 6 were specific to L. amazonensis, 8 to L. braziliensis and 
3 to L. chagasi. Some of these proteins have been described in the literature, for its antigenicity, 
whereas others appear to be new antigens, which could be targets of future studies for 
developing alternative diagnostic test. The identification of these antigens could contribute to 
the development of serological tests with greater specificity. Financial support: CAPES 
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Abstract:  

Leishmania infection decreases the adherence of mononuclear phagocytes to connective tissue. 
Since adhesion and desadhesion may constitute essential steps in cell migration, changes in cell 
adherence caused by Leishmania infection may interfere with parasite dissemination or 
permanence in the infection sites. In order to study the changes in adherence of infected 
mononuclear phagocytes to the connective tissue we performed two sets of experiments: (1) We 
compared the expression of the high affinity beta-2 integrin epitope by non-infected and by 
Leishmania-infected human peripheral blood monocytes, using the p24 mAb in flow cytometry.  
(2) We used scanning electron microscopy to examine cytoplasm spreading of non-infected and 
Leishmania-infected J774 cells over fibronectin-coated coverslips. As controls for cytoplasm 
spreading we used EDTA-treated (low level of cytoplasm spreading), Mn++-treated (high level 
of cytoplasm spread) cells. The percentage of uninfected monocytes positive for the high 
affinity beta-2 integrin epitope was 67±14% and of Leishmania-infected cells was 31±15%. 
Cytoplasm spreading was similar among infected (61.74 μm2) and uninfected (60.51 μm2) J774 
cells. The cytoplasm spreading of these cells were intermediate between EDTA (60.09 μm2) and 
Mn++ (81.51 μm2) treated cells. In conclusion, there is a shift towards lower affinity of 
integrins expressed by Leishmania-infected cells in comparison with uninfected cells. This 
change in integrins does not affect cell spreading over extracellular matrix substrates. 

CAPES-COFECUB, CNPQ. cpf@bahia.fiocruz.br 
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Abstract:  

We have previously shown that an intranasal vaccine consisting of a plasmid carrying the 
LACK gene (LACK-DNA) partially protects both mice and hamsters against cutaneous and 
visceral leishmaniasis, respectively. In this work, the use of chitosan microparticles (CM) as 
delivery systems to improve the LACK-DNA intranasal vaccine efficacy was investigated. 
Besides being a mucoadhesive biopolymer, the cationic nature makes chitosan suitable for the 
mucosal delivery DNA. First, the CM were prepared by spray drying technique and then 
crosslinked with glyceraldehyde (CMC-Gly) to prevent hygroscopic swelling. To evaluate the 
systemic toxicity of intranasal CMC-Gly, two doses of 2 mg were given to BALB/c mice with a 
7 day interval. Serum levels of AST, ALT and creatinine were quantified 24 hours after the 
second dose. We found no alterations in the toxicity markers in relation to untreated controls. In 
vitro LACK DNA – CMC-Gly complexation studies indicated an optimal relation of 30 µg of 
LACK-DNA to 1.2 mg of CMC-Gly. To assess the mucoadhesiveness and penetration onto the 
nasal mucosa, mice were given 15µg of LACK-DNA/CMC-Gly in 10 µl of PBS in each nostril. 
After 15 minutes, the animals were euthanized and their nose were decalcified and processed for 
histology. CMC-Gly were found not only adhered to the surface of nasal mucosa, but also 
intercalated between epithelial cells and deeper inside the subepithelial region. These results 
confirms the mucoadhesiveness and mucosal penetration of LACK-DNA/CMC-Gly, supporting 
the notion that CMC-Gly can serve as efficient delivery systems for intranasal DNA vaccines. 
To evaluate its adjuvant effect in LACK-DNA vaccination, mice were intranasally immunized 



 

with 2 doses of LACK-DNA/CMC-Gly with a 7 day interval between them. Controls received 
free LACK DNA, empty CMC-Gly or PBS. One week after immunization, mice were 
challenged in the footpads with L. amazonensis of high or low virulence. The CMC-Gly 
improved the LACK-DNA intranasal vaccine efficacy by promoting a better lesion growth 
control and a lower parasite burden in the footpads compared to LACK-DNA alone, even in 
high virulence challenge. These data show that CMC-Gly is a promising delivery system 
adjuvant for LACK-DNA, and possibly other DNA intranasal vaccines.  
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Abstract:  

INTRODUCTION 

Antimonial compounds  are the cornerstone therapy for leishmaniasis in Brazil the only 
antimonial compound used in this country. This drug has several adverse effects, and 
cardiotoxicity is one of major concern due to repolarization abnormalities and prolongation of 
QT interval leading to cardiac arrhythmias and sudden death. We describe a case of fatal 
arrhythmia resulting from long QT syndrome induced by antimony compound in a patient with 
mucosal leishmaniasis. 

CASE REPORT. 

Black retired male, 82 years old, had a diagnosis of mucosal leishmanisis because of mild nasal 
symptoms plus positive intradermal leishmanin test. After a clinical and laboratorial evaluation 
and a rest 12 lead ECG reveling sinus rhythm, mid sinusal bradicardia and QTc of 370 msec. the 
patient received meglumine antimoniate and was schedule to repeat an rest ECG after first dose 
of antimony. 

Patient became well until 18th  dose of antimony whem he presented with malaise, náusea and 
dyspnea. On the 20th day of antimony therapy he was admitted in another hospital receive 
intravenous fluids and a new ECG was recorded revealing QTc of 720msec, but the antimony 
therapy was continued. In 24th day of treatment he was referred to Hospital Regional de Cacoal-
RO for evaluation with an infectious diseases consultant. At that time he presented with 
hypotension , hemodynamic instability and arrhythmia. A new ECG track reveal ventricular 
arrhythmia, QT of 640 msec and QTc of 682 msec. The patient was admitted in the intensive 
care unit immediately and the dose of antimony by body weight was calculate in 21mg/kg/dia. 
After three days in ICU the patient died because severe ventricular arrhythmia. 

DISCUSSION 

Severe cardiotoxicity and sudden death are described during antimony therapy and one major 
concern during treat of cutaneous and mucosal leishmaniasis with such group of drugs. Proper 
dosage of antimony and monitoring of QT/QTc interval is useful but must be done by skilled 
health professionals, and if prolongation beyond 500 msec occur suspension of antimony is 
warranted. Careful clinical and electrocardiography monitoring is necessary during antimony 
therapy, mainly in elderly and patients with cardiac conditions. 
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Abstract:  

Introduction: cutaneous leishmaniasis and malaria are highly endemic in several regions of the 
world. In many of these areas the distribution of both diseases are overlapped, like in the 
Brazilian Amazon. Although there are no data of co-infection by a dermotropic leishmania and 
plasmodia in humans, great evidences indicate that concomitant infections can alter the course 
and the immune response to different diseases. Objectives: determine if concurrent infection 
with dermotropic Leishmania and Plasmodium yoelii influences the course and load of parasites 
in a mouse model of co-infection. Material and methods: BALB/C mice were divided into 7 
groups: G1-P. yoelii; G2-L. braziliensis; G3-L. major; G4-L. amazonensis; G5-L. braziliensis + 
P. yoelii; G6-L. major + P. yoelii and G7-L. amazonensis + P. yoelii). Firstly, BALB/c mice of 
G2 to G7 were infected with one of the Leishmania spp. (L. braziliensis: inoculum of 1x105 
parasites; L. major and L. amazonensis: inoculum of 1x104 parasites). P. yoelli 17XNL (non-
lethal strain) infection  was performed 3 days later on groups G1, G5-G7(inoculum of 1x106 
infected erythrocytes). Lesions sizes were monitored weekly with a digital caliper for a period of 
11 weeks. Time of appearance and number of ulcers in lesions was observed. Parasite load of 
infected ears was determined using a quantitative limiting-dilution assay at days 8, 13, 20, 28 
and 80 post Leishmania spp. infection. P. yoelli infection was monitored through blood strains 
stained with Giemsa every 2 days. Results: development of leishmanial lesions in co-infected 
mice was delayed in comparison to those only infected with Leishmania. It was also observed a 
decrease in the number of ulcerated lesions in mice belonging to G7 and G8 and a transient 
reduction of the load of Leishmania spp. parasites during patent malaria parasitaemia in co-
infected groups. P. yoelii infection was similar in mono- and co-infected mice. The mean peak 
parasitaemia was higher in G2 than in G5 and in G6. There was no difference in parasitaemia 
peak levels between G2 and G8, although G8 presented a delay in the clearance of P. yoelii. G7 
and G8 had a significant increase in mortality during malaria infection. No mono-infected mice 
died during follow-up. Conclusions: P. yoelii infection seems to influence the course of 
leishmaniasis in BALB/c mice, presumably in consequence of systemic immune response 
elicited during malaria acute stage. Leishmaniasis may also influences the course of malaria in 
co-infected mice as seen in L. major and L. amazonensis infections in which lethality were 
increased. 
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Abstract:  

Introduction. 

Cutaneous leishmaniasis is a common infectious tropical diseases in Brazil. Antimony treatment 
is the cornerstone therapy. Antimony compounds have several adverse effects, among them; 
pancreatic toxicity is described. Asymptomatic elevation of amylase is one of more common, 
although cases of clinical pancreatitis are reported. 

Objective. 

Describe occurrence of pancreatitis and the evolution of amylase levels during treatment of 
cutaneous leishmaniasis with antimony therapy for cutaneous leishmaniasis. 

Material and methods. 

We evaluate 15 patients without any other pathology during antimony therapy for cutaneous 
leishmaniasis. All patients had dermal lesions and parasitological or immunological diagnosis of 
cutaneous leishmaniasis and receive meglumine antimoniate according orientation of Brazilian 
ministry of health. All patients have amylase levels measured before treatment and in the 5th, 
10th, 15th, and after finish of antimony use in the 35th day after beginning of treatment. All 
patients were clinically evaluated for clinical evidence of pancreatitis. 

Results. 

The group was composed by 12 males (80%), average (±SD) age of 36,5(±7,7) years, and 
receive average(±SD)  dose of antimony of 15,9(±1,8) mg/kg. All patients receive 50% or more 
of the total dose prescribed of antimony. One case of clinical pancreatitis (6,7%), was registered 
in a female in the 26th day of treatment and receive conservative treatment with analgesics and 
intravenous fluids with complete resolution of symptoms and normalization of laboratory 
values. Amylase levels rise in the beginning of treatment and return to normal just after the 
treatment, pre-treatment average(±SD): 69,4±25,2, 5th day:113,2±52,6 (p=0,007), 10th 
day:107,0±57,1(p=0.027), 15th day:102,6±44,0 (p=0,017) and 35th day:67,7±25,0(p=0.854). 

Discussion. 

Our results demonstrated that chemical pancreatitis or asymptomatic elevation of amylase is 
common during antimony use, and the levels return to normal after suspension of the drug. 
Clinical pancreatitis is not common but must be consider as an important adverse effect of 
antimony therapy even in health and young patients under treatment of cutaneous leishmaniasis 
with antimony compounds. 
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Abstract:  

The interaction between Leishmania species and host response results in a wide spectrum of 
clinical, histopathological and immunopathological presentations in human infection. In Brazil, 
American Cutaneous Leishmaniasis (ACL) represents a serious public health problem and the 
Maranhão state is responsible for 13% of the brazilian cases. The aim of this study was to 
characterize the immunopathology of lesions from 22 biopsies of patients with ATL, caused by 
Leishmania (Viannia) sp, from Maranhão State. Immunohistochemistry was carried out by 
incubating skin biopsies with monoclonal mouse anti- human CD68, CD1a, XIIIa factor, CD4, 
CD8, IL-10 and IFN-gama and polyclonal rabbit anti- human Lisozima, Foxp3 and TGF-ß. 
Analysis of skin biopsies demonstrated a dense inflammatory infiltrate in the dermis, 
characterized by the presence of mononuclear cells, mainly lymphocytes, macrophages, plasma 
cells and granulomas in most samples. Suggestive forms of amastigotes were detected in 90.9% 
samples. Immunopathological analyses showed high levels of activated macrophages (4824 
cell/mm²) when compared to inactive macrophages (3459 cells/mm²). In the epidermis, the 
densities of Langerhans cells (CD1a+) were 310 cells/mm², while in the dermis the densities of 
dermal dendritic cells (factor XIIIa+) were 634 cells/mm². High density of CD8 T+ lymphocytes 
(2374 cell/mm²) has been found compared to CD4+ T lymphocytes (1268 cell/mm²). The 
cellular density of Treg (Foxp3+) was 301 cells/mm². Among cell markers there were positive 
correlations between TGF-ß-producing cells and CD8+ T lymphocytes and between TGF-ß-
producing cells and dendritic dermal cells, as well as a negative correlation between TGF-ß-
producing cells and IFN-gama producing cells. Patients infected with L. (Viannia) sp. presented 
increased densities of Treg cells, IL-10 and IFN-gama- producing cells compared to L. (V.) 
braziliensis infected patients. The density TGF-ß producing cells was similar in both groups of 
patients. Evaluation of immunological markers according to the time of infection showed no 
differences in the densities of immunostained cell. Our results suggest that the profile of 
immunopathological response is associated to the control of infection, although the presence of 
a regulatory response at the site of infection can be responsible to the persistence of parasite in 
skin. 

Supported by: LIM50/HC FMUSP; FAPESP (06/56319-1) 

  

 
 - VACCINE DEVELOPMENT AND TRIALS 
[952]  
P 213 - CHARACTERIZATION OF NOVEL VACCINE ANTIGENS IN VISCERAL 
LEISHMANIASIS 
SESANA, A.M.; DAMASCENO, L.; MELO, M.N.; ANDRADE, H.M.; GAZZINELLI, R.T. 
UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO HORIZONTE, MG, BRAZIL. 
Keyword:visceral leishmaniasis; vaccine; immune response 
 

Abstract:  

The evolutionary cycle of Visceral Leishmaniasis (VL) involves the insect vector, man and dog 
as a reservoir of the parasite. It is therefore of great importance to control the disease 
development of effective vaccines for dogs, which are critical in transmission and dissemination 
of VL to humans. The insufficient knowledge about the complexity of the immune response and 
the low number of immunogenic proteins known so far have hampered the development of new 
vaccine formulations against VL. Currently, two vaccines for canine VL are commercially 
available in Brazil: consisting of extracts of the parasite and recombinant protein specific 
amastigote. However, the efficacy of these vaccines remains partially, being necessary to 
develop novel formulations aimed more effectively. Whereas the amastigote is stage of the 
parasite found in the mammalian host, proteins expressed in this form of development represent 



 

potential candidates for vaccine development. Hypothetical proteins identified in the study of 
Costa et al (2011) showing an increase in expression in amastigotes relative to promastigotes, 
high percentage of epitopes to CD8 T cells and promiscuity for binding to different HLAs were 
selected for this work. These new antigens recombinantly produced form and their 
immunological characterization was performed in an experimental study of protection in 
BALB/C challenged with L.infantum (MHOM/BR/1972/BH401). Groups of 10 BALB/C mice 
were immunized for each protein pure or associated with the saponin adjuvant subcutaneously, 
using 3 doses at 15-day intervals. After 30 days of immunizations, part animal was sacrificed for 
the tests to assess the cellular and humoral immune responses and the other was challenged with 
promastigotes of L.infantum for testing protection. Analysis of the cellular immune response 
was performed by evaluating cytokine release by spleen cells before and after the test challenge, 
and they ϒ-IFN, IL-12, IL-4 and IL-10 as well as the involvement of CD8 and CD4 T cells 
using the ELISPOT assay. In the analysis of humoral immune responses, serum samples from 
immunized and challenged animals were used for the quantitation of total IgG, IgG1 and IgG2a 
using the ELISA method. Evaluation of the parasite load after immunization and challenge test 
was performed by limiting dilution. Since the hypothetical proteins used to study highly 
conserved among different species of Leishmania sp., can constitute a candidate to form a pan-
Leishmania vaccine. 
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Abstract:  

Brazil is an endemic country for zoonotic visceral leishmaniasis (ZVL) and regularly conducts 
prophylactic and epidemiologic control programs involving treatment of human cases, insect 
vector control and the removal of seropositive dogs. Dogs have a fundamental role in 
urbanization and in the maintenance of the disease in endemic areas. In the urban and rural areas 
of municipal of Porteirinha, a city near of Montes Claros, north of Minas Gerais state of Brazil, 
were accomplished a field trial set out in randomized blocks to evaluate the efficacy of Leish-
Tec® vaccine against canine visceral leishmaniasis (CVL). Blood samples were collected of 
2,629 dogs distributed in all 14 urban areas (2,015 dogs) and six of 11 rural districts (614 dogs). 
The prevalence of CVL were 20.6% (9.1-55.3) and 73.3% (35.9-92.8) in the urban and rural 
areas, respectively. After serologic survey, a sample of 865 negative dogs by ELISA 
(Biomanguinhos), and IFAT (Biomanguinhos) were selected to receive three doses and one 
booster of Leish-Tec® vaccine or placebo. In the highest infection areas, 150 negative pre-
vaccinated (or placebo) beagle dogs were domiciled as sentinels’ dogs. These 1,015 dogs were 
follow-up during 527 days after the third dose. Dogs seropositive by ELISA, IFAT and Kalazar 
Detect rapid test (KD-rK39) (IMBIOS) were removed from the area for necropsy and parasites 
diagnosis (direct exam, marrow culture, PCR of tissue and xenodiagnosis). The protective effect 
for the transmission of Leishmania in sandfly was 40% in animals vaccinated with Leish Tec ® 
that produced antibodies A2. Considering only the parasitological diagnosis results, the 



 

protective effect of the vaccine Leish-Tec® in this population was 71% (34.9-87.3; p-
value=0.001), and 81% (CI: 37.6-94.1, p-value=0.001) when the analysis was stratified by 
individual response of the dog to the antigen A2, i.e., the efficiency of the vaccine is increased 
in those animals seropositive for anti-A2. These results demonstrate that the vaccine Leish-
Tec® could potentially be employed for vaccination in conjunction with other health strategies, 
such as serologic detection and euthanasia of infected dogs. Supported by Hertape Calier Saúde 
Animal S.A. 
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Abstract:  

American tegumentary leishmaniasis (ATL) is widely spread in Brazil, represents a public 
health problem and is one of the most important neglected diseases in our country. In this 
context, Leishmania (Viannia) braziliensis stands out as the most prevalent species and is 
responsible for most cases of ATL. Studies of infectious diseases in experimental model are of 
paramount importance to evaluate immunopathogenesis and efficacy of vaccine candidates and 
new drugs. Golden hamster appears as the most susceptible experimental model to this 
Leishmania species, presenting lesions similar to those observed in humans at clinical and 
histopathological level. This study aimed to define the influence of inoculum size in the clinical 
and immunological parameters presented by golden hamster (Mesocricetus auratus) infected 
with L. braziliensis. For this, sixty hamsters in four independent experiments were intradermally 
infected with different inocula (104, 105 e 106 stationary promastigotes of L. braziliensis) and 
parameters such as lesions development, parasite load, lymphocyte proliferation response 
(LPR), immunoglobulin level and histopathology of skin were analysed. Statistically significant 
differences were seen in lesions size (104 versus 105, p<0,001; 104 versus 106, p<0,001; 105 
versus 106, p<0,02; n=60) and positive correlation between: inoculum size and lesion 
development (r=0,60, p< 0,02, n=60), parasite load and lesion development (r=0,74, p<0,001; 
n=53); LPR and lesion development (r=0,60, p<0,05, n=15); IgG levels and lesion development 
(r=0,71, p<0,01, n=15); parasite load and LPR (r=0,79, p<0,001; n=15); IgG levels and LPR 
(r=0,69, p<0.05; n=15). 104 inoculum generated more benign lesions but with uncertain in terms 
of lesion outcome (8 in 20 animals didn’t develop lesions) and 106 generated more severe 
lesions, pointing the 105 in intermediate level. Histopathology of skin lesions showed extensive 
areas with granulomatous reaction and Shaumann’s bodies, related with presence of parasites 
and lesion severity since they were more frequently in 106 infected animals than in 105; 104 
showed no Shaumann’s bodies. These data report the main clinical and immunopathological 
parameters associated with infection with L. braziliensis in hamster model and indicate that 
inoculum size contribute with disease development, pointing 105 the best to be used in 
immunopathological studies, vaccine and new drugs candidates trials. Support: IOC/FIOCRUZ, 
FAPERJ, CAPES, CNPq. 
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Abstract:  

The cytoskeleton of eukaryotic cells is essential to maintain cell structure and to optimize 
membrane dynamics, intracellular transport, cell division and locomotion. In higher eukaryotes, 
the cytoskeleton is mainly composed of actin microfilaments, intermediate filaments and 
microtubules. In the Trypanosomatidae family, it was demonstrated the existence of a new class 
of high molecular weight phosphoproteins (1000-4000kDa) in the cytoskeleton, besides having 
a structural role, have been implicated in the regulation and organization of the cytoskeleton. 
These proteins are partially located in the flagellar pocket, but they differ for each genus 
analyzed, and that may be involved with the way of life of these parasites. However, elements 
that interact with these proteins in the cytoskeleton are still unknown and little is known about 
the giant proteins of the pathogenic trypanosomatid. In many species of Leishmania we 
identified a giant protein, which comprises 1500 kDa in the cytoskeletal fraction. The gel slice 
relative to the L. tarentolae giant protein was injected in BALB/c mice to produce specific 
antibody. The immunopurified antibody recognizes by western blotting the Leishmania giant 
protein in the cytoskeletal fraction as well in the isolated flagella. Immunofluorescence assay 
revealed this protein in the flagellar pocket and along the flagella of the L. major and L. 
tarentolae. Microtubule Associated Proteins (MAPs) interact with microtubules to regulate their 
function. It has been reported that some high molecular mass proteins like MAP 2 of brain and 
MARPs of T. brucei are not affected when high ionic strength cytoskeletal fractions are 
submitted to heat treatment, whereas tubulin is thermodenatured. Heat treatment of the 1 M 
NaCl cytoskeletal extracts of L. major and L. tarentolae shows that both proteins partially 
remain stable in solution, whereas the majority is thermodenatured. Therefore, using antibodies 
and pull-down techniques we will identify proteins in the cytoskeleton that interact with high 
molecular weight proteins. Also, a partial amino acid sequence of this protein will be 
determined by MS mass spectrometry to know the nature of these proteins. 
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Abstract:  

The life cycle of Leishmania spp involves two distinct stages: one that occurs inside the 
vertebrate host (intracellular stage as amastigote) and the stage inside an invertebrate host (the 
promastigote extracellular form). During the intracellular stage, the parasite is constantly 
challenged with reactive oxygen species (ROS), produced by phagocytic cells, which can 
damage the DNA and consequently act as a leishmanicidal mechanism. Some of these damages 
can generate apurinic or apyrimidinic abasic sites through the parasite genome and must be 
repaired to assure the survival of this organism. AP-endonuclease family enzymes are actively 
involved in the repair of some of these lesions, have already been described in Leishmania 
major and Trypanosoma cruzi. Our preliminary work showed that the lamap gene, an AP-
endonuclease homologue of Leishmania (L.) amazonensis, coded an enzyme able to 
complement Escherichia coli mutants deficient in the repair of oxidative lesions (mostly 



 

Endonuclease III) and alkylating lesions. In this work, the BW535 E. coli mutant strain (xth-, 
nfo-, nth-) was transfected with pLamap, a plasmid carrying the lamap gene cloned into the 
TOPO vector and challenged with menadione sodium bisulfite (MSB) a superoxide-generating 
agent. The non transfected strain presented minimal growth at 62.5 µM of MSB displaying 
hypersensitivity to this drug. On opposition, the transfected ones exhibited a higher survival 
rate, growing at 10.0 mM of MSB, a concentration 80x higher than that observed for the non 
transfected ones, although a decrease was observed when compared to the control ones. We 
have extended the scope of action of the lamap gene, showing that its expression increases 
significantly the survival of E. coli deficient strains challenged with MSB. Peroxidation of lipids 
and DNA damage are intrinsically associated with the mode of action of MSB. It is also well 
established that trypanothione, a glutathione analog in trypanosomatids displays an important 
role in the antioxidant defense. In this regard, the completion of this panel of functional studies 
carried out momentarily in E. coli strains, as Leishmania mutants are not yet readily available, 
might suggest novel responses of these trypanosomatids when submitted to oxidative stress. 
Financial Support: IOC/FIOCRUZ, FAPERJ, CNPq 
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Abstract:  

The relevance of programmed cell death (PCD) on Leishmania parasites has been a 
controversial issue during the last ten years. Some recent evidences suggest that the apoptotic-
like death showed by this organism may be essential for the establishment and maintenance of 
its pathogenic behavior and for survival in to the vertebrate host. Although several putative 
effector molecules such as EndoG and metacaspases have been identified and characterized, 
knowledge about Leishmania PCD is still far to be completed. The role of the single 
mitochondrion and that of specific molecules involved in regulation of this pathway are 
important issues yet to be clarified. 

Apoptosis is classically regulated by the Bcl-2 family of proteins; however comparative 
genomic studies and conventional bioinformatics tools have failed to detect ortholog Bcl-2 
members in unicellular organisms. Recently, the Bax Inhibitor-1 protein (BI-1) in humans has 
been shown to participate in apoptosis regulation. This protein is the founding member of a 
family of highly hydrophobic proteins localized in diverse cellular membranes that seem to be 
evolutionarily conserved, since they are present in a wide diversity of species including bacteria, 
protozoa and plants. 

Here we describe the identification of a protein related to the BI-1 family that is highly 
conserved among Leishmania spp, Trypanosoma cruzi and Trypanosoma brucei. In Leishmania 
infantum parasites this protein is located in the mitochondrion and its overexpression causes 
protection against staurosporine-induced cell death. The mechanism responsible for this 
protection seems to be related to mitochondrial stability since, in contrast with that observed in 
wild type individuals, parasites overexpressing the Leishmania BaxI-1 like protein (LB1-L) are 
able to maintain a stable mitochondrial transmembrane potential (ΔΨm) and low mitochondrial 
superoxide anion production during staurosporine treatment. Mitochondrial instability has been 
well characterized as one of the early apoptotic markers whereas ΔΨm decrease is strongly 



 

associated with the release of Cytochrome C and proapoptotic nucleases from the mitochondria 
and apoptosis progression. 

Thus, LB1-L emerges as one of the first proteins involved in cell death regulation in protozoan 
parasites. Analyses to further characterize the mechanisms causing death-protection as well as 
generation of knocked–out parasites are currently in process. 
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Abstract:  

In South America, Leishmania infantum and Leishmania braziliensis are the most common 
etiological agents of visceral and cutaneous leishmaniasis in dogs, respectively. Infection by L. 
braziliensis in dogs has been reported frequently, being characterized clinically by local, self-
healing ulcers or ulcerated lesions on the ears, scrotum, feet, nipple, snout, and less frequently, 
on nasal mucosa. However, little is known about the clinical signs and haematological findings 
of dogs infected by L. braziliensis. This study aims to evaluate the clinical and haematological 
findings of 17 dogs PCR-positive for L. braziliensis from a rural community of north-eastern 
Brazil. All dogs were physically examined and haematological findings recorded. The most 
common haematological findings were thrombocytopenia (82.4%), anaemia (70.6%), low 
packed cell volume (52.9%) and eosinophilia (41.2%). Twelve (70.6%) dogs displayed at least 
one evident physical alteration; 11 dogs (64.7%) presented skin lesions, four (23.5%) had 
weight loss and two (11.8%) onychogryphosis. L. braziliensis-infected dogs present clinical and 
haematological signs often observed in dogs infected by other pathogens. This suggests that the 
diagnosis of cutaneous leishmaniasis in dogs cannot be made on a clinical basis only. The 
clinical and haematological findings observed in dogs infected by L. braziliensis might be 
suggestive, but are not specific. This fact requires attention of veterinarians and public health 
workers, in order to avoid misdiagnosis and subsequent elimination of dogs infected by L. 
braziliensis in Brazil endemic areas. 
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Abstract:  

INTRODUCTION: Leishmania infections promote an immune response, mainly characterized 
by the participation of CD4+ T lymphocytes, and healing or progression of the disease may 
happen by influence of cytokines produced by immune cells. Once transforming growth factor 



 

beta (TGF-β) is involved in immunomodulation processes, as well as in the development of 
Th17 subtype, the aim of this study was to characterize the expression of this mediator in 
peripheral blood mononuclear cells (PBMC) from active american tegumentary leishmaniasis 
(ATL). MATERIAL AND METHODS: PBMC from twelve patients  and five healthy 
individuals (control group) were incubated during 24 hours in the presence of 
phytohemagglutinin (5,0µg/ml) and L. (V.) braziliensis soluble (AgSol, 1,25µg/ml) or insoluble 
(AgIns, 2,5µg/ml) antigens. TGF-β expression was evaluated through real time quantitative 
PCR, with the results obtained by the comparative Ct method. Data were considered significant 
when p < 0,05 (Wilcoxon and Mann-Whitney tests). RESULTS: Under mitogenic stimulus, 
TGF-β were similarly expressed in ATL patients and control group. TGF-β was 2,51-fold more 
expressed in patients stimulated by AgSol (ΔCt = 11,85 ± 2,29) and 2,08-fold under AgIns 
stimulus (ΔCt = 11,67 ± 2,05), even without statistical difference in relation to control group 
(ΔCt AgSol = 13,18 ± 0,22; ΔCt AgIns = 12,73 ± 0,25). Patients exhibited a 0,88-fold higher 
TGF-β expression in response to AgIns comparing to AgSol, although without statistical 
significance. MAIN CONCLUSIONS: TGF-β expression indicates the development of cellular 
immune response against L. (V.) braziliensis soluble or insoluble antigens, even without 
statistical significance in active disease. Other studies involving treated patients and other 
cytokines are being developed, in order to clarify its role in cellular immune response against L. 
(V.) braziliensis. 
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Abstract:  

Introduction 

Zoonotic leishmaniasis due to Leishmania infantum is endemic in Mediterranean area. Renal 
involvement is common in dog but rarely in human. 

Patients and Methods 

We report three cases of active chronic visceral leishmaniasis (ACVL) with renal impairment. 

Observation 

Two 35 and 48-year-old men infected with HIV presented a visceral leishmaniasis (VL) without 
hepatitis B (HBV) and C viruses (HCV) co-infection. Parasitic disease under the form of ACVL 
progressed over a period of 10 years along with persistent immune deficiency (with 
CD4<100/mm3) despite highly active antiretroviral treatment (HAART). Both presented a 
glomerular damage diagnosed 9 years after the diagnosis of VL. Within this period, several 
clinical episodes of VL occurred with parasitemia despite primary and prophylactic treatment by 
liposomal amphotericin B (L-Amb). The first patient revealed an extramembranous 
glomerulonephritis with Leishmania positive PCR in situ. The second patient developed an 
impure nephrotic syndrome solely attributed to VL in the absence of HIV nephropathy. 
Histopathology was not performed in the latter case as the patient died from iatrogenic 



 

pancreatitis. A third man, 53 years old, with no infection with HIV, HVB and HVC and with no 
underlying immunosuppression presented an ACVL treated 4 times in 5 years by L-Amb. He 
developed a glomerular proteinuria with microscopic hematuria 4 years after the VL diagnosis, 
with type 2 cryoglobulinemia. Renal biopsy histology showed a membranoproliferative 
glomerulonephritis probably due to cryoglobulinemia with Leishmania PCR positive in the 
cryoglobulin. 

Discussion 

During VL, renal involvement is rarely described in HIV-infected patients. There is no report in 
non immunocompromised patients. Along with the extended life span of HIV-infected people, a 
new clinical entity, termed ACLV, has been described. ACLF is defined by the presence of 
relapses over a period of several years together with the continuous blood circulation of the 
parasite. ACVL appears close to canine leishmaniasis in which renal involvement is frequent. 
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Abstract:  

Leishmania major has three genes encoding ecotin-like serine peptidase inhibitors, ISP1-3, one 
of which, ISP2, is required for parasite survival and growth in macrophages. ISP2 inhibits 
neutrophil elastase (NE) at the surface of macrophages, preventing the activation of Toll-like 
receptor 4 (TLR4) that results in parasite death. L. major lacking ISP2 and ISP3 (∆isp2/3) 
survive poorly in murine macrophages and display delayed intracellular growth. Here, we report 
that the activation of macrophage Double-stranded RNA-activated kinase, PKR, downstream of 
NE-TLR4 is responsible for ∆isp2/3 killing. PKR activation followed by prodcution type-1 IFN 
is required for the survival of L. amazonensis in macrophages. In contrast, we show that in 
RAW cells stably expressing a dominant-negative (DN) PKR construct or macrophages from 
PKR knockout 129Sv/Ev mice (pkr-/-), ∆isp2/3 survive and grow normally. The killing of 
∆isp2/3 in control RAW cells was reversed by 2-aminopurine, a pharmacological kinase 
inhibitor. Cell treatment with the PKR ligand, synthetic double-stranded RNA poly[I:C], 
promoted the death of wild type L. major while it did not further enhance killing of ∆isp2/3. The 
addition of recombinant type-1 IFN to macrophages infected with WT L. major affected the 
parasites’ ability to multiply, while it did not further affect the delayed growth of ∆isp2/3. 
Infection by ∆isp2/3 promoted the secretion of TNF-α and nitric oxide by RAW, but not by DN-
PKR RAW. Neutralizing antibodies to TNF-α added to RAW cells after the uptake of ∆isp2/3 
reverted parasite killing. In vivo analysis revealed that parasite burden in the footpads of mice 
48 h after infection with ∆isp2/3 is higher in pkr-/-mice when compared to background mice. 
Collectively, those observations suggest that in the absence of ISP2, the activation of PKR by L. 
major through NE and TLR4 contribute to parasite killing in macrophages through TNF and 
type-1 IFN. 
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Abstract:  

It has already been demonstrated that immunization with histones (HIS) and acidic ribosomal 
protein (LiP0) of Leishmania infantum are able to protect mouse against an infection by 
L.braziliensis and L. major. In this study, we evaluated the ability of immunization with DNA 
vaccines or recombinant proteins of HIS and LiP0 employing homologous or heterologous 
prime booster schedules, in protecting against an infection by L. infantum in the hamster. Two to 
4 months male hamsters (15 per group) were immunized with plasmids carrying the four genes 
of HIS (pcDNA3LiH2A-H3, pcDNA3LiH2B-H4) and/or proteins of HIS (rH2A, rH2B, rH3 e 
rH4) plus 1nM of CpG. Other group of animals were immunized with plasmid of LiP0 
(pcDNA3LiP0) and/or (rLiP0) plus 1nM of CpG, three times, at fifteen days of interval. After 
last immunization, sera and draining lymph node were collected for serologic tests and 
quantification of cytokine, respectively. Animals were challenged by intradermal route with 105 
metacyclic mastigotes of L.infantum plus 0,5 pair of Lutzomya longipalpis salivary gland. Two, 
5 and 7 months after challenge, draining lymph node, spleen and liver were obtained to evaluate 
parasite load during infection by limiting dilution. Only animals that were immunized with 
heterologous strategy of vaccination showed significantly IgG antibodies anti-His (p<0,0079) 
and anti-LiP0 (p<0.0041) analyzed by ELISA, when compared to non-immunized hamsters. In 
cytokine analysis by Real Time PCR, we observed that hamsters immunized with antigen HIS 
employing homologous strategy presented significant higher expression of IL-10 (p<0,0147) 
and IFN-γ (p<0,022) when compared to heterologous strategy. Concerning the group of 
hamsters immunized with LiP0 in homologous or heterologous strategies, animals, showed a 
low expression of TGF-β and IL-10, but no difference in IFN-γ was observed when compared 
with the control group. No difference was observed in the parasite load in the spleen, liver and 
lymph node between immunized hamsters and controls at all points of evaluation. There was no 
protection in immunized animals with histones or LiP0 suggesting that are not able to induce a 
strong Th1 response that would protect against an infection more severe of leishmaniasis as seen 
in visceral leishmaniasis. 
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Abstract:  

The different Leishmania species are morphologically indistinguishable, however molecular and 
biochemical methods have greatly importance in their identification. The geographical 



 

distribution in the transmission of leishmaniasis in Brazil is clear, in the 80's was notified on 19 
federal units while in 2003, were confirmed indigenous cases, in almost all states. Despite this 
importance in the setting of public health in Brazil, few studies related to the characteristics and 
variability of parasites in relation to border area in the north region was conducted. The aim of 
this study was to characterize by molecular method samples of trypanosomatids isolated from 
sandflies and human of the municipality of São Gabriel da Cachoeira (SGC), border area 
between the Amazon and two other countries: Venezuela and Colombia. The samples were 
collected from phlebotomines and biopsies were obtained from lesions with positive diagnosis 
of human leishmaniasis. Eleven solates were obtained, eight of sandflies and three from humans. 
Of the seven sandflies samples were from Lutzomyia dendrophyla and L. shanonni. We carried 
out the sequencing of the internal transcribed spacer region of the ribosomal RNA gene with 
primers described by Hernandez et al. (1990). Evaluation of the sequences obtained with the 
editing program and alignment in NCBI website (National Center for Biotechnology 
Information) of the DNA fragments sequenced, there was the formation of two main and distinct 
subgenus, nine isolates with biological characteristics similar to subgenus Viannia (two groups 
A and B) and two isolates for the subgenus Leishmania (C group). Of sequences that grouped 
the subgenus Viannia, two were human, five of L. dendrophyla and one of L. shanonni. For 
subgenus Leishmania, each sample was isolated from human and L. dendrophyla. This result 
suggest the participation of L. dendrophyla in a cycle of Leishmania specie in Amazon region 
and others trypanosomatids species. 
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Abstract:  

American Tegumentary Leishmaniasis (ATL) is a complex parasitic disease presenting 
significant clinical pleomorphism and epidemiological diversity. Clinical manifestations and 
course of infection depend on factors such as Leishmania species/strain involved, its virulence 
and interaction with the host. The contribution of the parasite to the broad spectrum of 
cutaneous leishmaniasis variation has been supported by some studies that demonstrated a 
correlation between genetic variants of Leishmania and clinical forms. This study analyzed 
different isolates of Leishmania (Viannia) braziliensis from patients with ATL residents in the 
Indigenous Reserve Xacriabá, Minas Gerais, Brazil, an area of particular interest for presenting 
different clinical forms as well as a variety of reservoirs and vectors of Leishmania.. The 
molecular characterization of the parasite was performed using analyses of MLEE, hsp70 PCR-
RFLP and hsp70 sequencing to compare samples obtained from patients with atypical clinical 
manifestations of the disease or typical lesions. All of the samples analyzed by MLEE showed 
similar electromorphic profiles with L. (V.) braziliensis reference strain. When the DNA 
extracted from promatigotes was submitted to hsp70 PCR-RFLP, the analysis showed that the 
restriction profile obtained for most samples was different from that expected for L. braziliensis 
and also for other Leishmania species tested. Of all 38 samples tested, one (2.6%) showed a 
result that corresponds to L. braziliensis and 37 (97.4%) produced a variant profile of L. 



 

braziliensis. The PCR-RFLP performed with DNA extracted directly from lesions fragments 
resulted in 09 (16.3%) samples with a identical profile of L. braziliensis and 46 with different 
profile of L. braziliensis. The 1300pb fragment of the hsp70 was sequenced to clarify the 
identification of the parasite. All obtained sequences aligned to the sequence of reference strains 
of L. braziliensis, but some single nucleotide polymorphisms (SNPs) were detected at several 
sites. Furthermore, in our study we observed a strong association between two variants of L. 
braziliensis and clinical manifestations. Parasites that showed a profile similar to the reference 
strains of L. braziliensis were related to typical ulcer, while the parasites that showed variant 
profile were associated with atypical lesions. Studies with other molecular markers are being 
performed to prove these observations. 
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Abstract:  

Experimental vaccine models have been developed to protect against visceral leishmaniasis 
(VL) using the BALB/c mice immunized with candidate immunogens, and late challenge with 
different Leishmania species; however, an effective vaccine still does not exist. The present 
study aims to evaluate a non-described hypothetical Leishmania-specific protein (namely 
LiHyp4), which was identified by a recent immunoproteomic approach performed in 
Leishmania infantum, in an attempt to select a new candidate antigen to compose an vaccine 
against VL. The LiHyp4 DNA sequence was cloned and the recombinant protein (rLiHyp4) was 
purified, and used to immunize BALB/c mice. In this context, the immunogenicity and 
protective efficacy of rLiHyp4 plus saponin, as adjuvant, was evaluated in BALB/c mice 
challenged subcutaneously with 1x107 virulent L. infantum promastigotes. rLiHyp4 plus 
saponin vaccinated mice showed a specific-Th1 immune response, which was primed by high 
levels of IFN-, IL-12, and GM-CSF cytokines, after in vitro stimulation with the recombinant 
protein. Immunized and infected mice, as compared to the control (saline and saponin) groups, 
showed significant reduction in the parasite load in the liver, spleen, bone marrow, and in the 
draining lymph nodes in the paws of the animals. Protection was associated with an IL-12-
dependent production of IFN-, which activate macrophages to eliminate the parasites. In these 
mice, a decrease in the parasite-mediated IL-4 and IL-10 responses was also observed. 
Therefore, the present study showed that a non-described hypothetical Leishmania-specific 
protein, LiHyp4, when combined with saponin as adjuvant, can be useful in the effective 
protection against murine VL. 
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Abstract:  

Three adaptor molecules of the Dok family, Dok-1, Dok-2 and Dok-3 are expressed in 
macrophages and are implicated in the negative regulation of signaling in response to LPS and 
various cytokines and growth factors. We investigated the role and the fate of those Dok 
proteins during FcR-dependent phagocytosis and following infection with Leishmania major 
promastigotes in macrophages. The protozoan parasite L. major causes cutaneous leishmaniasis 
and is renowned for its capacity to alter host-cell signaling and function. Dok-1/Dok2-/- bone 
marrow-derived macrophages displayed normal phagocytosis of IgG-coated beads and entry of 
L. major promastigotes. Moreover, activation of ERK1/2 and Akt induced following the entry of 
the parasites or after stimulation via FcR was not modulated by Dok-1 and Dok-2 proteins. We 
next showed that Dok proteins were recruited to phagosomes containing latex beads and that 
Dok remained associated to phagosomes during the maturation process. By contrast, Dok-1 was 
absent from phagosomes containing Leishmania promastigotes. However, in the absence of the 
virulence GPI-anchored metalloprotease GP63, Dok-1 was recruited to phagosomes containing 
L. major promastigotes. Further biochemical analysis revealed that similar to Dok-1, Dok-2 and 
Dok-3 are substrate of GP63. Moreover, we showed that the production of NO and TNF by 
Dok-1/Dok-2-/- IFN-γ-primed BMM upon infection with WT or Δgp63 L. major promastigotes 
was reduced compared to WT BMM. These results suggest that Dok proteins may be important 
regulator of macrophage responses to Leishmania infection. 
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Abstract:  

Visceral leishmaniasis-HIV-1/AIDS patients (VL/HIV-1) have enhanced cellular activation 
levels, independently of clinical phase of VL, antiretroviral (ART) and anti-leishmanial (ALT) 
therapies. Indeed, we have shown that Leishmania infection and the plasmatic 
lipopolysaccharide (LPS), probably of luminal origin, were associated with the heightened 
cellular activation in VL/HIV-1. Considering this, we investigated whether persistent cell 



 

activation observed in co-infected patients can accelerate the immunosenescence and disturb the 
T-cell repertoire. Ten VL/HIV-1 were followed-up during active disease, at the end and at sixth 
month after ALT. Sixteen HIV-1/AIDS patients, 6 VL monoinfected cases and 10 healthy 
subjects (HS) were included. All HIV-1 cases were under ART therapy and those Leishmania-
co-infected were submitted to secondary chemoprophylaxis to VL with amphothericin B. The 
immune status was assessed by CD4+T-cell counts, cellular activation degree (CD38+HLA-
DR+) and senescence (CD57+CD27-), as well as by the characterization of the TCRVβ 
repertoire. VL/HIV-1 presented low levels of CD4+T-cells (<200cells/mm3) throughout the 
study. Higher levels of CD38+/HLA-DR+ on CD8+T cells were seen independently of VL 
clinical phase and even long-term after treatment when compared to VL cases alone (p<0.05). 
Low or undetectable RNA copies/mL were observed and had no influence on CD38+/HLA-
DR+ or CD4+T counts. Considering all the time points evaluated, VL/HIV-1 presented similar 
levels of senescent cells on CD8+T (33%) compared to HIV-1/AIDS cases (38%), but higher 
than HS (12.6%,p<0.05). The degree of immunosenescence was higher on CD8+T cells 
compared to CD4+T lymphocytes. Consistent with the cellular activation state, a positive 
correlation between CD38+/HLA-DR+ and CD57+/CD27+ on CD8+T cells was verified. The 
Vβ families more expressed by CD4+T cells on VL/HIV-1 were the same used in VL and HIV-
1 cases alone. However, all Vβ chains were used for less than 5% of CD8+T cells from 
VL/HIV-1, suggesting a different and altered repertoire. Our results suggest that the T-cell 
activation persistence, despite the control of viral load, ALT and even of the chemoprophylaxis, 
can contribute to the immunosenescence phenomenon and account for the TCRVβ repertoire 
disturbances. As consequence, CD4+T depletion and probably CD8+T function are worsened, 
impairing the immune status of co-infected patients. Support:MS/PNDST-
Aids/CNPq/FAPERJ/IOC/FIOCRUZ. 
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Abstract:  

Leishmania amazonensis is the agent responsible for the cutaneous form of leishmaniases. In the 
vertebrate host, such as humans, L. amazonensis keeps its cycle inside leukocytes, mostly, 
macrophages. Engulfment of Leishmania promastigotes by macrophages is conducted actively 
by the cytoskeleton of the host cell. During the intracellular traffic, the cytoskeleton leads 
several endocytic vesicules forming the phagolysosome which allows replication for the 
amastigotes forms. Here, we wanted to verifiy the importance of several host cytoskeleton 
molecules during crucial points of invasion and intracellular multiplication using knockdown 
macrophages for ARP2 (Actin-Related Protein 2), WASP (Wiskott–Aldrich Syndrome Protein), 
Galectin-3. These cells lineages were already obtained by transduction of wild-type 
macrophages with lentiviral particles (Santa Cruz Biotechnology, Inc.) carrying a small harpin 
RNA capable of interfering in the expression of those molecules. Now, invasion (2 hours) and 
multiplication (24, 48 and 72) assays are being realized using these new lineages. For final 
analysis, 100 of total cells will be counted for invasion score and 100 infected cells for 
multiplication score. Financial support: FAPEMIG/UFU/CNPq. 
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Abstract:  

Background – The virulence of Leishmania is dependent on the growth status of the parasites, 
which includes how many passages the parasites have been propagated in vitro. 

Objectives – To study the effect of in vivo passages in mice on Leishmania (L.) major. 

Materials and methods - L. (L.) major promastigotes were grown in RPMI medium at 26 °C. 
The medium was changed every 7 days. 10 μL (106/mL) parasites from stationary phase of 
growth were inoculated into one of the hind-feet of female Balb/c mice. 60 days post infection, 
parasites harvested from the footpads were transferred to RPMI medium and propagated 4 
weeks in vitro, and then used to infect new mice. The passages through mice were repeated 4 
times. 

By parallel inoculation in mice (as described above), parasites propagated 4 cycles in mice were 
compared to parasites that had only been propagated in vitro. Then the mice were euthanized, 
footpads, spleen and liver were harvested. Blood samples were taken by heart puncture, and 
swelling and weight of footpads was registered. To determine the quantity of parasites in the 
footpad, a qPCR technique was used. 

To investigate differences in phagocytosis of promastigotes by neutrophils, leukocytes were 
obtained from heparinized venous blood from healthy human donors. The parasites, which had 
or had not been propagated in mice, were incubated with pooled human serum. Then total 
leucocytes and promastigotes were incubated for 7.5 min. for opsonisation and 15 min. for 
phagocytosis and processed for flow cytometric analysis. The phagocytosis related oxidative 
burst capacity was evaluated by the conversion of non-fluorescent dihydrorhodamine 123 to 
fluorescent rhodamine 123. 

Multiplex array analysis (Life Technologies) was performed to detect serum cytokine levels 
(GM-CSF, IFN-γ, IL-1β, IL-2, IL-4, IL-5, IL-6, IL-10, IL-12, TNF-α) in control mice and 
infected mice. 

Results – The qPCR results indicate that there is a significant difference between the parasite 
load in mice infected with parasites propagated in vivo and parasites propagated in vitro. 
However, our functional studies suggest that there may not be any changes in phagocytosis of 
promastigotes by neutrophils. No significant difference was observed in serum cytokine levels. 
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Abstract:  

During Leishmania infection, the immune response triggers important role in the control or 
progression of infection by different mechanisms. A possible mechanism for evasion of the 
response is inhibition of apoptosis in main host cell (macrophage) as already demonstrated that 
cells infected with Leishmania spp. are protected from death by apoptosis even when induced 
death, however the mechanism of signal transduction protection apoptosis is not clear. It is 
speculated that the mitochondrial death pathway is inhibited during Leishmania infection, as it 
could inhibit the production of pro-apoptotic proteins and induce the production of anti-
apoptotic proteins, as mechanism of escape from host immune response. Also heat shock 
proteins during infection produced by Leishmania could bind APAF-1, inhibiting the binding 
there of caspase 9 and there by inhibiting the formation of apoptossoma that would be critical 
for cleavage of caspase 3 death effector. In this study we evaluated the protection of apoptosis in 
J774 and THP-1 infected with Leishmania (L.) infantum and the mitochondrial pathway of 
signal transduction involved. For this, cells were infected with Leishmania (L.) infantum and 
induced to apoptosis using camptothecin as inductor. To marker of apoptosis it was measured 
the expression of phosphatidyl serine and cleaved caspase-3. Aiming to evaluate the behavior of 
the mitochondrial pathway, we measured the expression of Bcl-2. It was observed in infected-
cells inhibition of apoptosis, even when cells were induced with camptothecin. Increased of Bcl-
2 expression was observed when infected cells were protected from death by apoptosis. Our data 
suggest that infection of cell lines with Leishmania (L.) infantum inhibits the death of the host 
cell, probably due to increased expression of anti-apoptotic protein and consequently inhibiting 
the alteration of mitochondrial membrane potential. 
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Abstract:  

RNASeq analysis of Leishmania donovani: a high-throughput screening for virulence 
determinants 

Fatma Z. Guerfalia,b, Pascale Pescherb, Darek Kedrac, Cedric Notredamec, and Gerald F. Späthb 

aInstitut Pasteur de Tunis, Laboratoire de Transmission, Contrôle et Immunobiologie des 
Infections, Tunisie; bInstitut Pasteur and CNRS URA258, Unité de Parasitologie moléculaire et 
Signalisation, Paris, France; cCenter for Genomic Regulation (CRG) and UPF, 08003 Barcelona, 
Spain. 

Abstract text: 

Human visceral leishmaniasis is caused by infection with different species of the Leishmania 
(L.) donovani complex. Although immunological, genomics, transcriptomics and proteomics 
studies revealed parasite factors involved in disease progression and intracellular parasite 
survival, our understanding on Leishmania virulence mechanisms remains very limited, and the 



 

search for virulence-associated determinants applying novel technologies remains an important 
priority to generate new insight into Leishmania pathogenesis. 

Here we used RNAseq analysis to profile the transcriptomes of L. donovani LD1S avirulent 
axenic and virulent hamster-derived amastigotes. Significantly, both strains were derived from 
the same Sudanese field isolate but were maintained for several decades in different 
environments, i.e. either exclusively propagated in infected hamsters, or adapted for in vitro 
culture and axenic amastigote differentiation. Thus our analysis informs on evolution and 
adaptation of L. donovani gene expression under different environmental constraints. About 30 
million reads were generated per transcriptome and mapped on the recently released L. donovani 
BPK282A1 genome (http://www.genedb.org/Homepage/Ldonovani_BPK282A1) covering 
almost all reported genes in this species. Using a combined statistical and fold change analysis 
we revealed a set of 257 genes showing significant differential transcript abundance. 

A global pathway analysis of these genes showed a significant functional enrichment in axenic 
amastigotes of transcripts related to the GO terms ‘stress response’ and ‘chaperone function’ 
indicating that axenic differentiation fails to fully adapt the parasite to growth in acidic pH and 
elevated temperature, in contrast to bona fide animal-derived amastigotes. Moreover, our 
analysis revealed in non-virulent axenic amastigotes the existence of whole genomic regions 
with higher read coverage, potentially due to large duplication events, but also genes without 
read coverage compared to animal-derived amastigotes likely reflecting gene deletions. 

Our analysis allowed new insight into mechanisms associated with loss and maintenance of 
virulence during in vitro culture and in vivo infection, respectively, and revealed the presence of 
regulatory processes that adapt the parasite transcription profile to different growth 
environments despite absence of transcriptional regulation and largely constitutive gene 
expression characteristic for trypanosomatids. 
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Abstract:  

After Leishmania infections, leukocytes migrate to the infection site to eliminate, isolate or 
dilute the parasite. With the evolution of stasis in small blood vessels, leukocytes are moved to 
the plasma zone with greater contact with the endothelium and start the rolling; depending on 
the stimulus, adhere to endothelium and migrate to interstice. In this study the number of 
leukocyte rolling, and adhesion to endothelial wall of mesenteric vessels of microcirculation in 
BALB/c females infected by Leishmania (Viannia) braziliensis, Leishmania (Leishmania) 
amazonensis and Leishmania (Leishmania) major were evaluated. The objective was understood 
the cellular recruitment in the earlier stages of infection, and the directing of the immune 
response that generates different clinical forms of disease or controls infection. The animals 
were kept without food for 3 hours before surgery. Five animals were used per group: control 
(PBS), L. (V.) braziliensis, L. (L.) amazonensis and L. (L.) major and, 2 x 107 promastigotes 
were inoculated intraperitoneally. Animals were anesthetized, and right lateral incision was 
made to expose the mesentery 3, 6, 12 and 24 hours after inoculation of parasites. The 
preparation was kept moist by irrigation with Locke-Ringer solution, on a heated plate of optical 
microscope coupled to digital camera and computer. Were selected postcapillary venules with 



 

23 to 30 µm diameters and extension of 75 µm. The determinations were performed at intervals 
of 5 minutes. The Leishmania infection resulted in increased numbers of rolling and leukocyte 
adhesion compared to the control group (190). The mice with L. (V.) braziliensis showed 
increased number of rolling at 3 hours (222), with peak at 6 hours (362) and gradual decreasing 
to baseline within 24 hours (177). In animals infected with L. (L.) amazonensis and L. (L.) major 
the increase was higher at 3 hours (524 and 613, respectively) with reduction in 24 hours (333 
and 245, respectively), however, remaining increased at all times. The Leishmania 
intraperitoneal inoculation promoted an increase in leukocyte rolling and adhesion to 
endothelium of mesenteric microcirculation, with peak at 6 hours to L. (V.) braziliensis and 3 
hours to L. (L.) amazonensis and L. (L.) major. 
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Abstract:  

The modulation of anti-Leishmania immune response achieved after lesion healing of American 
tegumentary leishmaniasis is important to the maintenance of clinical cure. Thus, the 
comprehension of the role of transcriptional factors (TF) involved on the cytokines regulation is 
of paramount importance once those cytokines levels can be associated with 
immunopathogenesis or Leishmania control. Our aim was to investigate whether the gene 
expression of type 1 (T-bet, IFN-gama, IL-12A, IL-18), type 2 (GATA-3, IL-4, IL-5) and 
regulatory immune response molecules (Foxp3, IL-10), were differentially expressed in 
clinically cured cutaneous leishmaniasis patients (CCL) after antimonial treatment or in 
spontaneously healed subjects (SH), and if the time of healing influences the expression of these 
TFs and cytokines. Cutaneous leishmaniasis (CL) patients with less than two years of clinical 
cure after therapy (CCL <2y; n=11), from two to five years of clinical cure after therapy (CCL 
2-5y; n=10), or that evolved to spontaneous healing without therapeutic intervention (n=05, time 
of healing >10 years) were investigated. The control group was composed of healthy individuals 
without history of leishmaniasis (HI; n=08). Total RNA was extracted from peripheral blood 
mononuclear cells after in vitro stimuli with L. braziliensis antigens. The extracted RNA was 
used to quantify specific gene transcription by real time PCR. There was no difference at 
number of RNA copies to T-bet, GATA-3, Foxp3 between CCL groups. However, SH had 
higher number of mRNA copies for all analyzed TF and cytokines (p<0.05) when compared 
with CCL groups. The T-bet/GATA-3 ratio was more elevated in CCL<2y (median =1.0; range: 
0.8 to 3.8) than CCL 2-5y (median = 0.5; range: 0.2 to 2.7), although this difference was not 
significant. Interestingly, SH subjects presented the lowest T-bet/GATA-3 ratio (median = 0.1; 
range: 0.07 to 0.2) in comparison to CCL groups. A significant inverse correlation between T-
bet/GATA-3 ratio and the period of healing of lesions was observed (r = -0.62, p<0.01). Taken 
together, our results suggest that the time of clinical cure can be determinant for establish a T-
bet/GATA-3 favorable ratio that sustain the clinical cure conditions. This parameter may 
represent a pattern of well modulated protective immune response against the parasite. Support: 
IOC/FIOCRUZ, CNPq, FAPERJ. 

 
  



 

- VACCINE DEVELOPMENT AND TRIALS 
[1029]  
P 235 - INTRANASAL VACCINATION AGAINST LEISHMANIA (VIANNIA) 
BRAZILIENSIS INFECTION IN THE GOLDEN HAMSTER (MESOCRICETUS AURATUS) 
COUTO, L.S.; RIBEIRO-ROMÃO, R.P.; GOMES-SILVA, A.; DA-CRUZ, A.M.; PINTO, E.F. 
LABORATÓRIO INTERDISCIPLINAR DE PESQUISAS MÉDICAS - INSTITUTO OSWALDO CRUZ - FIOCRUZ, RIO DE JANEIRO, 
RJ, BRAZIL. 
Keyword:nasal vaccine; leishmania (v.) braziliensis; golden hamster 
 

Abstract:  

Previously result have shown that intramuscular and subcutaneous administration of adjuvant-
free whole Leishmania amazonensis antigens (LaAg) promoted the disease aggravation in mice. 
Not only oral but also nasal immunization with LaAg protected BALB/c mice against L. 
amazonensis infection. However, most mice strains are resistant to infection by species of the 
subgenus Viannia (L. braziliensis, L. guyanensis), responsible for the mainly cutaneous 
leishmaniasis in the Americas. Recently, it was demonstrated that golden hamster (Mesocricetus 
auratus) is a suitable experimental model for L. braziliensis infection since it develops chronic 
lesions resembling humans in both clinical and histopathological aspects. Herein, we 
investigated the efficacy of the vaccine LaAg administered intranasally to protect against L. 
braziliensis infection in the hamster model. We used 56 hamsters in three independents 
experiments, divided in 3 groups (n=19). The animals received one dose containing 10µg or 
25µg of LaAg intranasally (IN group) or intramuscularly (IM group), respectively. A booster 
vaccination was performed 14 days later. Controls received phosphate buffer saline (PBS 
group). Ten days after the last dose, the animals were infected in the footpad with 1x105 L. 
braziliensis stationary phase promastigotes. The lesion growth was monitored up to 110 days 
after infection, at the end parasite loads were measured by limiting dilution assay. Anti-
Leishmania antibodies levels were measured by ELISA. The IN group presented a significantly 
lesion reduction (1.2±0.9;median=1.3) compared with IM (1.96±1.09;median=2.3;p<0.01) or 
PBS (2.0±1.1;median=2.5;p<0.01) groups. There was no significant difference in lesion 
development between IM and PBS groups. In addition, parasite load was lower in IN group than 
IM or PBS groups, but without statistical significance. ELISA anti-Leishmania IgG levels were 
lower in IN group (0.3±0.3;median=0.4) than PBS group (0.9±0.2;median=0.9;p<0.05). Clinical 
and parasitological aspects showed that nasal immunization with LaAg significantly protected 
hamsters from L. braziliensis infection. To sum up, these results demonstrate for the first time 
that the protective effect of nasal immunization with adjuvant-free whole antigens of L. 
amazonensis promastigotes (LaAg) may be extended to L. braziliensis. Infection. Support: 
FAPERJ/CNPQ/FIOCRUZ. 
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Abstract:  

Investigation on the genetic structure of sandfly populations is essential for understanding 
dispersal patterns of species and development of control strategies, given the importance of 



 

these insects on public health. Thus, in order to understand the genetic structure and gene flow 
of Nyssomyia neivai species were performed the sequencing of NDH4 mitochondrial gene from 
population of municipalities of Doutor Camargo, Lobato, Japira, and Porto Rico, Paraná state, 
Brazil. Sandfly collections were made with Falcão light traps installed in the peridomicile, from 
20:00 to 24:00 hours. Females were preserved, one by one, in tubes containing ethanol 80% 
until DNA extraction with solution of Chelex resin 5%. Were used the primers NDH4 Forward 
and NDH4 Reverse. The products were submitted to electrophoresis in agarose gel in 
transilluminator. After quantification, the sequencing was performed on automated sequencer 
ABI 3130. The sense and antisense strands obtained were examined in the Staden package 
software version 1.5, which produced a consensus strand for each sample. The sequences 
alignment was performed using the ClustalX program version 1.83. Were sequenced 80 Ny. 
neivai specimens, 20 from each municipality, getting 269 base pair. Were detected a total of 27 
haplotypes, 28 polymorphic sites, haplotypic diversity of 0.80696 and a nucleotide diversity of 
0.00567. H5 haplotype, with 33 specimens, was the most common among the four populations. 
H5 and H7 haplotypes were the only ones present in the four sandfly populations. Ny. neivai 
population from Doutor Camargo presented the higher genetic diversity. Just this population 
shared haplotypes with the other municipality population; it shared the highest number of 
haplotypes with Lobato and also had the highest number of exclusive haplotypes. There was no 
significant correlation between genetic and geographic distances from studied population. 
However, were observed the highest genetic and geographic distance, and the lower gene flow 
among Japira and Porto Rico. The Neighbor-Joining (NJ) dendograms. 
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Abstract:  

The clinical course of cutaneous leishmaniasis (CL) depends on the interaction between the 
parasite and the immune response of patients. Is well known that CD8+ T lymphocytes play a 
key role in this response due to their cytotoxic potential and cytokine production. Nevertheless, 
natural killer cells (NK), natural killer T cells (NKT) and a cytotoxic subpopulation of CD4+ T 
lymphocytes present similar functions, and few studies point to the roles of these cell 
populations in the pathogenesis in CL. The aim of this study is to evaluate the frequency and the 
cytotoxic profiles of these cell populations, by immunophenotyping and the assessment of the 
expression of CD107a, in peripheral blood samples from active disease (AD) and after 
antimonial therapy (AT) CL patients. For this, samples were obtained from healthy individuals 
(HI) and from the two cohorts of CL patients. Cells were submitted to a flow cytometry analysis 
to assess the distributions of CD4+ or CD8+ T lymphocytes, NK and NKT cells, and their 
cytotoxicity profiles by identifying the CD107a expression. Results have allowed us to observe 
that the percentage of CD8+ T lymphocytes is lower in AD patients compared to HI and AT 
patients, in which the frequencies were similar. CD4+ T lymphocytes showed higher 
percentages in HI compared to the groups of patients, in which the frequencies were similar. 
Conversely, NK and NKT cells had lower percentages in HI compared to patients, of which 
higher rates were seen in those with active disease. Furthermore, concerning about the citotoxic 



 

profiles (CD107a+), higher percentages of CD4+ and CD8+ T lymphocytes and NKT cells were 
observed in AT patients compared to AD patients and, most dramatically, to HI. In contrast, 
percentages of CD107a+ NK cells were lower in AT patients compared to HI and AD patients. 
These results point in particular to an important role of CD8+ T lymphocytes in disease 
resolution, showing not only a higher frequency of these cells but also a remarkable cytotoxic 
profile after clinical cure of CL. 
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Abstract:  

Leishmania (Viannia) braziliensis control and tissue damage are relate to the effector immune 
response, which in turn affects clinical outcome. Leishmania reactive CD4+ and CD8+ T cells 
are expanded in long-term healed cutaneous leishmaniasis (hCL) patients but their functional 
characteristics remain to be determined. This study investigates antigen-specific recall in long-
term healed CL caused by L. braziliensis infection. Healed CL subjects were grouped according 
to the time elapsed since the end of therapy: less than two years and two to five years. 
Activation, cytotoxity, and subpopulations of memory T cell phenotypes were quantified in 
blood mononuclear cells ex vivo and after Leishmania antigens stimuli. A reduction in the 
percentage of activated (CD69+) Leishmania-responder CD4+ and CD8+ T cells in hCL was 
associated with the time elapsed since clinical cure (r= -0.61, p<0.05, n=13; and r= -0.56, 
p<0.05, n=14, respectively). Percentage of CD69+ in TCD4+ and TCD8+ cells were negatively 
correlated with IL-10 levels (r= -0.71, p<0.05, n=08; and r= -0.80, p<0.01, n=09, respectively). 
Ex vivo analyses showed contracted T effector memory (TEM) CD4+ (4.4%±4.4%, 
median=3.1%, n=15) and TEM CD8+ (3.3%±4.2%, median=2.3%, n=15) compartments, 
although renewal of these compartments was observed following in vitro exposure to 
leishmanial stimuli (18.6%±17.6%, median=8.4%, n=12, p<0.05; and 13.7%±11.7%, 
median=9.4%, n=12, p<0.01, respectively). Finally, this increase of TEM CD8+ under 
leishmanial stimuli was positively correlated with the frequency of activated TCD8+ cells (r= 
0.66, p<0.05), although not positively associated with cytotoxic phenotype. Our results show 
that healed L. braziliensis infected patients exhibit a recall response to Leishmania antigens with 
evident expansion of effector memory T cells. Regulated leishmanial-specific response seems to 
emerge only about two years after initial contact with the parasite antigens. These results raise 
the question whether clinical trials aimed at determining vaccine efficacy being conducted too 
early. Suport: IOC/FIOCRUZ; CNPq; FAPERJ. 
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Abstract:  

The complement system is part of the innate immune system and is comprised of three different 
pathways: the classical, the lectin and the alternative pathway. It recognizes patterns present on 
the surface of different pathogens, such as Leishmania infantum, the causative agent of visceral 
leishmaniasis in Americas, promoting phagocytosis and / or lysis of these organisms. This study 
aimed to compare the activity of the complement system (classical and alternative pathways) in 
dogs naturally infected with Leishmania infantum with the activity present in non-infected dogs. 
Different dilutions of the sera were incubated during thirty minutes at 37°C with a suspension of 
sheep erythrocytes previously sensitized with anti-sheep erythrocyte antibody (for assay of the 
classical pathway) or with a suspension of rabbit erythrocytes (for assay of the alternative 
pathway). After incubation, reactions were stopped by addition of cold 0.9% NaCl solution. The 
samples were centrifuged and the supernatant was transferred to a 96 wells plate for subsequent 
reading of the optical densities at 414nm in order to evaluate the hemolysis. Spontaneous and 
total hemolysis were also measured. The activity of the complement was expressed by the serum 
dilution required to achieve 50% of hemolysis. For the classical and alternative pathways, the 
amount of serum required to achieve 50% of hemolysis was significantly lower in the group of 
dogs naturally infected with Leishmania infantum when compared to the healthy dogs. Thus, 
unlike what happens in other parasitic diseases, which promotes a decrease in the activity of the 
complement system; visceral leishmaniasis might cause an increase in the activity of this system 
in infected dogs. Despite the increased activity of the complement, the dogs remain highly 
susceptible to visceral leishmaniasis. 
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Abstract:  

 Intradermic immunization occurs in skin’s superficial layers, rich sites of defense cells. The 
comprehension of structural elements and supporting stroma biomolecules after the 
administration of vaccine components in murine model is extremely important regarding the 
establishment of pattern and evolution of triggered response. The study was developed in two 
steps: in the first one, it was determined the enzymes activity of activated leukocyte MPO 
(neutrophils' Myeloperoxidase) and NAG (macrophages' N-Acetyl-ß-D-glucosaminidase) to 
each group of vaccine adjuvant used, and evaluated the histopathological changes in comparison 
to the control group. In the second step, it was morphometric characterized the participation of 
extracellular matrix with qualitative and quantitative analyses of the adhesion proteins laminin 
and fibronectin. Through histopathological evaluation and analyses of the enzymes MPO and 
NAG, we observed the active participation of adjuvants SAP, AIF and MPL in inflammatory 
kinetic. The first results indicate a more balanced and efficient performance from SAP regarding 
the studied mechanisms. It seems to activate neutrophils moderately, promoting a reasonable 
initial response to inflammatory stimulation, associated with an important macrophage 
activation, which cooperates with other immune system components and enhance 
the resolution process. In addition, SAP showed a coherent immunohistochemical expression of 
laminin and fibronectin, which support inflammatory response. With these results we target to 



 

obtain the profile from the studied adjuvants, contribute to vaccinology field and support the 
definition of these substances immunogenic potential. Therefore, we shall provide cientific and 
technical tools to future tests with potential vaccine candidates that would maximize vaccination 
immunizing action and decrease possible adverse effects. 
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Abstract:  

Visceral leishmaniasis (VL) is caused in Brazil by Leishmania (Leishmania) infantum. The 
active phase of VL is characterized by parasite-specific immunosuppression along with low 
levels of CD4+T cells. Despite this, an intense cellular activation and pro-inflammatory 
cytokine response is observed. In other T-cell deficient diseases such as HIV-1/AIDS, the 
lipopolisaccharide (LPS) probably from gut microbial translocation has a crucial role on 
immune activation. Our recent results showed that LPS along with parasite antigens are 
implicated in T-cell activation and pro-inflammatory cytokines in VL patients. In this context, 
our aim was to evaluate whether plasma LPS levels were increased in experimental VL and the 
possible association with the clinical aspects. Also, we investigated if the specific anti-
leishmanial and/or gram-negative antimicrobial treatment could influence the LPS levels. For 
this, 117 golden hamsters (Mesocricetus auratus) were divided into 8 groups: without infection, 
infected with L. infantum; infected and uninfected group treated with anti-leishmanial therapy 
(antimonial); infected and uninfected animals treated with the antibiotic amikacin; and infected 
and uninfected animals treated with both drugs concomitantly. The clinical evaluation included 
animal weighting as well as spleen and the liver weight. Physical aspects of the infected animals 
and anatomical alterations in the small intestine were also evaluated. Parasite load was 
quantified by the number of stained amastigotes in the spleen imprint. Plasma LPS levels were 
measured using a commercial kit. Infected group presented a significant increase of the median 
spleen weight 101 days post-infection, compared to infected and treated group. The lowest 
spleen weight was observed in those animals treated with both drugs. Consistent with this, 
infected and treated animals presented lower number of amastigotes/mg compared to infected 
group. No parasite load differences were observed between antimonial and antimonial plus 
antibiotic group. Also, the small intestines of infected animals were visually altered compared to 
uninfected group, due to a decrease in the number of Peyer’s patches. Small intestines of treated 
animal were macroscopically similar to uninfected ones. However, clinical signs of VL were not 
observed throughout the experiment. After 45 days post-infection, the plasmatic LPS levels 
were increased in infected group in comparison to uninfected. The LPS levels tended to decrease 
after the treatment, especially in the group under antibiotic use. Our results suggest that LPS can 
be involved in immunopathogenesis of experimental VL. Indeed, small intestine damage can be 
related to LPS gut origin. Further studies are needed to unequivocally demonstrate the possible 
benefits of concomitant use of antibiotic and anti-leishmanial therapy. Support: IOC/FIOCRUZ, 
CAPES, CNPq, IMT/USP. 
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Abstract:  

Canine Visceral Leishmaniasis (CVL) is a zoonose in Europe and Latin America and dogs play 
a key role in the urban cycle of Leishmania infantum. Time and cost are limitations for classic 
methodology for vaccine development. Reverse vaccinology arose in this context with epitope 
predictions for T and B cells, important for protective immune responses, allowing the design of 
vaccines at reduced cost and time. Previous studies showed the feasibility of making epitope 
prediction in proteins of protozoa using open source algorithms. Also, immunoinformatics uses 
subcellular localization prediction in order to select proteins that are in contact with cells of 
immune system. The objective of this work is to select genes from the protozoan to vaccine 
targets development against CVL. For this, complete L. infantum predicted proteome was 
locally installed and used in all subsequent analyses. Epitope prediction was made with the 
following algorithms installed in local server: a) to MHC-I, NetCTL and NetMHC; b) to MHC-
II, NetMHCII; c) to B cells, BepiPred and BCPreds (BCPred12 and AAP12 models). Twelve 
human and 7 mouse MHC-I alleles were analyzed and, in the context of MHC-II, 14 human and 
3 mouse alleles were analyzed. Subcellular localization prediction was made with WoLF 
PSORT. NetMHC predicted 277,398 epitopes and NetCTL totaled 1,700,109 predicted epitopes. 
In the context of MHCII, NetMHCII 5,859,600 epitopes were predicted. Concerning B-cell 
epitopes, BepiPred made 47,482 predictions, AAP12 made 2,361,313 predictions and BCPred12 
made 957,493 predictions. Regarding subcellular localization, WoLF PSORT identified 2,020 
proteins, either secreted or located on plasmatic membrane. To integrate the results of WoLF 
PSORT and epitope predictions, a relational database was created in a Management System 
Database, MySQL, in order to establish an environment which made it possible to accommodate 
the data from diverse approaches predictions, to manipulate and to extract the relationships 
between entity classes in order to define vaccine targets in the L. infantum predicted proteome. 
To select the potential vaccine targets, specific criteria defined by us were used. Finally, five 
proteins with more than 10 interactions in the protein-protein interaction network were selected, 
since this interactions identifies vital proteins to parasite biology. The resource developed 
represents an important tool that can be used to drive vaccine development against CVL. 
Supported by: CNPq, CAPES, FAPEMIG AND UFOP 
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Abstract:  

Leishmania (Viannia) braziliensis is widely distributed throughout the American continent 
being responsible for a large number of cases of tegumentary leishmaniasis (TL). This species 
has been associated with a broad spectrum of clinical manifestations ranging from self-limiting 
cutaneous lesions to disseminated forms, with mucosal involvement. To date, the role of this 
parasite in the development of the different clinical forms remains unclear. Proteins secreted by 
Leishmania are key mediators of the host–parasite interaction so their identification could lead 
to understanding its survival mechanisms and the pathophysiology of leishmaniasis. We have 
previously identified several virulence factors in the secreted fraction of L. (V.) braziliensis; 
however, the function of most molecules secreted by this parasite is still unknown. The aim of 
this study is to compare the protein profiles secreted by two L. (V) braziliensis strains associated 
to single cutaneous leishmaniasis and disseminated leishmaniasis to ultimately identify proteins 
potentially related to each clinical manifestation of TL. Secreted proteins were obtained from 
parasite cultures in conditioned medium. Parasites integrity and viability were assessed by 
propidium iodide and FACS to ensure over 97% viability during secretion assays. Proteins in 
the supernatants were collected and trypsin digested. Derivatization of peptides with isotopically 
distinguishable labeling agents was used for unbiased, quantitative profiling of L. (V.) 
braziliensis secretome from the strains associated with different clinical manifestations of TL. 
Labeled peptides from each strain were mixed and subjected to nanoLC fractionation in line 
with a hybrid LTQ XL-Orbitrap mass spectrometer. Peptide identification was performed using 
the ProLuCID software and quantification with PatternLab’s SEProQ module. A total of 241 
proteins were identified from 1358 peptides derived from the purged, combined MS/MS spectra 
of both L. (V) braziliensis strains secretomes of which 98 were considered reliable quantified 
based on the statistical analysis of peptide identifications (p<0.01, FDR<0.01, min 2 peptides) 
and reproducible presence in technical and biological replicates. Of these 98 proteins, 35 
proteins were differentially expressed, 19 up-regulated and 16 down-regulated in the 
disseminated strain when compared to the cutaneous one. 
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Abstract:  

In Brazil Visceral Leishmaniasis (VL) constitutes a serious public health problem, due to its 
wide geographic distribution, the high number of cases and severity of this clinical form. 
Leishmania (Leishmania) infantum (syn. L. chagasi) zymodeme MON-1 is responsible for most 
cases of visceral leishmaniasis in the world. Several molecular markers have been developed to 
resolve differences within the Leishmania taxon and to try to elucidate genetic, epidemiological 
and population structure aspects of the disease. In this study, we used a panel of microsatellite 
markers described in the literature for L. infantum and another new one selected using 
bioinformatics approaches derived from different chromosomes of the parasite with different 
nucleotide compositions, namely: LinJ 05, LinJ 09, LinJ 10, LinJ 29, LinJ 33. These 
microsatellites were used to investigate, the level of diversity of the population of L. infantum 
strains isolated of humans and dogs cases from a geographical urban area of Brazil, compared 
with isolates from Portugal. The multilocus microsatellites typing showed that the technique 
was sensitive in the detection of different profiles within the population of L. infantum studied. 
Variable ranges of polymorphism were detected among the microsatellite loci analyzed. The 
polymorphism was low, as demonstrated for isolates of L. infantum MON-1. Population 



 

structures were inferred by distance-based and Bayesian-based approaches. The samples were 
divided into two populations POP1 and POP2, and grouped into 17 different genotypes differing 
only in one or two loci. Despite being represented by a low number of isolates, the POP1 
revealed some geographical association, grouping the reference strain WHO IPT1/Old World 
with strains from Europe. However, it was not possible to correlate the parasite genotype with 
the host. In this context, POP1 was also the group with the highest allelic variability between 
canine samples. In POP2 we found a prevalence of genotypes very similar between human and 
dogs but could not correlate them to a given geographic origin. In conclusion, our results 
demonstrate that the Brazilian L. infantum isolates are genetically homogeneous and the 
presence of similar genetic profiles in endemic areas is consistent with the zoonotic transmission 
of LV, since the domestic dog has been incriminated as the main reservoir of the disease in both 
studied urban area. 
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Abstract:  

The present work is a case/control study to test SLC11A1, VIL1, and CXCR1/CXCR2 for 
association with cutaneous and mucosal leishmaniasis in patients infected with Leishmania 
braziliensis species that acquired the infection in the Amazonian Region of Peru. Patients (47 
cutaneous, CL, and 51 mucosal leishmaniasis, ML) and 102 healthy controls were evaluated by 
genotyping SLC11A1 (INT4, D543N, 3'UTR), CXCR1 (+2607 G/C) (IL8RA), CXCR2 (+ 785 
C/T) (IL8RB) and VIL1 (LD4, rs733925). Case-control analysis suggested association to INT4 
(469 + 14G/C) polymorphism to CL (P=0.020) and ATL (P=0.024) and were associated to 
INT4-D543N-3'UTR-LD4 haplotype distribution (P-values ranging 3.8 x 10-7 – 0.0007). The 
CG+G haplotype was associated with ML (P=0.0001, OR 4.69 CI95% 1.89-11.81), and ATL 
(P=5.7 x 10-6; OR, 5.02; 95%CI, 2.28-11.25), and CA–G haplotype was associated to ML 
(P=0.0002, OR 6.88 CI95% 2.06-24.23) and ATL (P= 0.0002, OR 5.97, CI95% 1.99-19.13), but 
no significant association was observed to CL. In addition CXCR1 appears associated to CL 
with CC genotype (P= 0.0043, OR 9.33 95% CI 1.60-70.48), to ML (P=0.0077, OR 8.0 95% CI 
1.38-59.87) and to ATL (P=0.0014, OR 8.62 95% CI 1.74-57.62). 

Our results suggest that SLC11A1 and CXCR1 are genes that influence the susceptibility to 
cutaneous and mucosal leishmaniasis by Leishmania braziliensis species. 
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Abstract:  

Exposure of such important molecules on the surface of both cells or their secretion into the 
extracellular environment depend on the participation of endo/exocytic pathways where the 
fusion between distinct intracellular compartments are mediated by multiple factors among them 
the action of phospholipases. We have been investigating the participation of the Ca (2+)-
independent phospholipase A2 (iPLA2) in the fusion of endo/exocytic compartments of 
Leishmania amazonensis and its consequences in the process of interaction with mouse 
peritoneal macrophages. 

Metacyclic promastigotes of L. amazonensis grown in Schneider medium for 144h were 
incubated for 1 h with 2.5 µM of bromenolactone (BEL), an irreversible inhibitor of iPLA2. 
After treatment parasites were incubated with macrophage and the and adhesion to, 
internalization and survival of the parasite within the macrophage were analyzed for 48 hours. 
BEL reduced by approximately 80% the adhesion of promastigote to macrophage surface. 
Unlike the control, BEL treated parasites adhere to macrophages exclusively by the flagella. 
BEL also reduced the percentage of infected macrophage and the number of parasites within the 
parasitophorous vacuole (PV) in 80 and 90%, respectivily, in a period of 48 h post-infection. 
The formation of the PV in macrophages infected with BEL treated parasites showed significant 
differences compared to control. Microscopic analysis showed changes in the morphology of 
vacuoles, a delay in the differentiation of promastigote to amastigote forms and a reduction in 
the acidity of the PV. The results indicate that inhibition of iPLA2 in metacyclic promastigotes 
of L. amazonensis caused changes in parasite surface leading to reduced adhesion to and 
infection of the host cell, inhibition of parasite differentiation and changes in the morphology 
and functionality of the PV. 
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Abstract:  

The cutaneous form of leishmaniasis is caused by the protozoan Leishmania amazonensis. This 
form cause a lesion in the dermis characterized by a large inflammatory infiltrates composed, 
among others cell types, by macrophages infected with amastigotes forms inside a 
parasitophorous vacuole. P21 protein is expressed in all forms of Trypanosoma cruzi. The 
recombinant protein based on the T. cruzi P21 (P21-His6) enhances phagocytosis on 
inflammatory macrophages. In this study we evaluate the effects of the P21-His6 on the site of 
lesion in Balb/c mice infected with L. amazonensis, and remove some aspects of the immune 
response of the hostage. The animals were divided in three groups: (1)Infected with L. 
amazonensis and not treated; (2)Infected with L. amazonensis and treated with 40µg of P21-
His6; and (3)Not infected and treated with P21-His6. The previous results showed an increase of 
the inflammatory infiltrates in the group (3), composed by different cell types. The group (2) 
showed an increase of the inflammatory infiltrates and a large number of parasites internalized 



 

in comparison of group (1). The assays to measure the cytokines of the spleen, and the cell 
population residing in this tissue are being performed, to evaluate some aspects of the immune 
response against L. amazonensis in the presence of the P21-His6. Financial support: 
FAPEMIG/UFU/CNPq. 
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Abstract:  

There are no reports of any aquaporins from sand flies. It was recently reported that the malaria 
vector Anopheles gambiae modulates its AQP expression during blood feeding and humidity 
adaptation. Since, sand flies are absolutely dependent on humidity and blood for their survival 
and oviposition, we propose that their AQP(s) will be intricately involved. It is established that 
there are intimate interactions between Leishmania promastigotes and vector (sand fly) gut 
epithelium. However, there is a huge knowledge gap as to how these interactions propel the 
parasites from hind or midgut to foregut and lead to transmission. Leishmania aquaglyceroporin 
AQP1 plays a major role in parasite survival and osmotaxis of promastigotes. Osmotaxis is a 
major propulsive force for directional movements of promastigotes. Therefore, we hypothesize 
that, identification of the interplay of parasite and vector AQPs will lead to major tools for 
transmission interventions. Transmission intervention is a highly unexplored area of research in 
the Leishmania biology. Accordingly, primary objectives of this study are cloning and initial 
characterization of the putative aquaporins from sand flies and gut epithelial cell lines. 
Characteristics of vector aquaporins will be discussed. 
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Abstract:  

Visceral leishmaniasis is a zoonotic ilness considered one among the six most important tropical 
diseases in developing countries. In Brazil, the etiological agent of this disease, Leishmania 
chagasi, is transmitted by Lutzomyia longipalpis, that acquires the parasite when accomplish 
hematophagism in infected animals. In domestic environment, dog is considered the main 
parasite reservoir and, in consequence, it is also the main target of campaigns aiming at disease 
control. “A2” and “K39” recombinant antigens have been assessed in an attempt to develop 
simpler, faster and more specific serological diagnosis and vaccines. In this aspect, A2 protein 
family is highlighted, since it is expressed exclusively in amastigote phase. Proteins from this 
family play a role in parasite survivor strategies into the host, once they are expressed under 
inhospitable environment conditions such as lower pH and higher temperature. In the present 
study, BALB/c mice were immunized with a recombinant protein expressed from Jaboticabal 
strain L. chagasi A2 gene. The isolated gene, which showed similarity to a L. chagasi-A2 



 

family, was expressed using pET28a vector in a BL21 strain (DE3) Escherichia coli expression 
system. Forty mice, used as experimental models, were divided in 4 groups: G1, 10 animals 
inoculated with L. chagasi promastigotes; G2, 10 animals inoculated with A2 recombinant 
protein; G3, 10 animals immunized with A2 recombinant protein and challenged with L. chagasi 
promastigotes; G4, 10 animals inoculated with buffered saline (controls). Preliminary results, 
obtained from flow cytometry showed a considerable increase in the percentage of 
immunostained CD4 and CD8 lymphocyte found in spleen from groups 2 and 3, when 
compared to the total cell number. The above finding was also verified in the lymph nodes 
collected from animals belonging to groups 1 and 4. The presence of anti-A2 antibodies in 
immunized mice sera was assessed using amastigotes and promastigotes forms of L. chagasi in 
an Immuofluorescence Indirect Assay (IFA). Anti-A2 antibodies were detected only in slides 
containing amastigote forms, showing that A2 family protein are solely find in this phase. These 
results confirm the antigenic and immunogenic properties of the expressed protein. The process 
of characterization of this protein remains in ongoing studies. 
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Abstract:  

Introduction: Visceral leishmaniasis (VL), a systemic inflammatory disease, is the most severe 
form of leishmaniasis. Leishmania sp. naturally resistant to NO has been associated with more 
infectivity to macrophages in vitro and with disease severity. Aim: To evaluate the serum levels 
of cytokines and transaminases in patients infected with Leishmania chagasi naturally resistant 
or susceptible to NO. Methods and results: Leishmania chagasi obtained from bone marrow 
aspirates of visceral leishmaniasis patients were exposed to increasing concentrations of NaNO2 
(0-16 mM) and viability was determined by the MTT colorimetric method. We considered 
resistant to NO the parasites that presented more than 70% survival at 16 mM NaNO2. Sera 
cytokines (IFN-g, IL-12p40, IL-10, TNF-a and transaminases (ALT and AST) were measured in 
seven patients infected with L. chagasi naturally resistant to NO and six with susceptible isolates 
before and during the Antimony treatment, the cytokines were measured using high sensitive 
Luminex technique. VL patients infected with NO-resistant parasite (RVL) showed higher 
levels of these cytokines (IFN-g 714 pg/mL, IL-12p40 305 pg/mL, IL-10 197 pg/mL) and 
transaminases (ALT 105 UI and AST 87 UI) than patients infected with NO susceptible isolates 
(SVL) (IFN-g 553 pg/mL, IL-12p40 65 pg/mL, and IL-10 132 pg/mL; ALT 43 UI and AST 50 
UI p=0,02). However, we observed lower concentrations of TNF-a in the RVL patients (62 
pg/mL), as compared to SVL (99 pg/mL). Along the treatment the levels of theses molecules 
decreased in both groups. Conclusion: Infection with NO-resistant L. chagasi induces increased 



 

production of pro-inflammatory cytokines and consequently more hepatic damage, reflected by 
the release of transaminases. 
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Abstract:  

Liver involvement in human visceral leishmaniasis (VL) has been little studied, however mild to 
fulminant hepatitis are reported. Hepatomegaly occurs in 90,0% of the cases, with none or few 
alterations of hepatic enzymes levels, leading to no severe disturbances in the course of the 
disease. Studies about the function of the liver were performed in children. To assess the 
prevalence of hepatocytes injury in patients with visceral leishmaniasis and enlist epidemiologic 
data were reviewed medical records of 109 patients, totaling 110 episodes of the disease. All 
patients over age 13 treated at the University Hospital of the Federal University of Mato Grosso 
do Sul, Campo Grande, between 2005 and 2009, were included. Those with no record of 
examinations of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were 
excluded. Fifty-two (47.3%) patients met the criteria for classification of severe disease and 
seven (6.4%) died. At the diagnosis, before the treatment, 50.5% of the cases showed elevated 
levels of ALT and AST of 74.5%, indicating a high prevalence of liver injury in the patients 
studied. About 50% of patients in this study presented hepatomegaly and 25% of patients with 
nausea and vomiting. Most patients were male (68.2%) and lived in Campo Grande (82.0%). 
Mean age was 36.9 years. Mean time elapsed from the onset of symptoms to diagnosis was 53 
days. Comorbidities and/or other associated situations occurred in 40.0% of cases and about one 
fourth of the patients stated they were alcoholic, smokers, or chronic medicament users. The 
drug most often administered to treatment was Glucantime (meglumine antimoniate), followed 
by amphotericin B deoxycholate. Epidemiological and clinical laboratory findings were similar 
to those described in the literature. Although liver abnormalities have been described in humans, 
dogs and other models, the hepatic impairment in VL is poorly known. Further studies, 
especially prospective ones, are needed to ensure a better follow-up of patients by healthcare 
workers. These studies could be applied to the daily practice of the sufferers´ care. These 
alterations could determine the severity of clinical manifestations, the prognosis and progression 
factors of the disease, the severity criteria and a greater surveillance for these patients. 
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Abstract:  



 

AFAP1 is the most known member of the actin-filament associated protein (AFAP) family. It 
has been previously demonstrated that AFAP1 has a strong affinity for actin filaments and c-Src 
(an enzyme that promotes changes in cellular adhesion in addition to the capacity of assemble, 
disassemble and remodeling the actin cytoskeleton). Engulfment and formation of the 
Leishmania phagolysosome is dependent on the host cytoskeleton, mainly with actin 
rearrangement. In order to verify if this protein accompanies the actin during intracellular traffic 
of Leishmania amazonensis, peritoneal macrophages from C57Bl/6 mice were harvested and 
incubated with metacyclics promastigotes forms in different time-points (0.25, 0.5, 1, 3, 6 and 
12 hours). This kinetic assay was stained for immunofluorescence with phalloidin-TRITC, 
capable of binding to actin filaments, anti-AFAP1 monoclonal antibody and a secondary FITC-
conjugated. Images obtained showed a recruitment of AFAP1 to the invasion site, co-localizing 
with actin filaments during all time-points. These results indicates that AFAP1 co-localizes with 
actin in 30-70% of the cases. Financial support: UFU, CNPq, FAPEMIG. 
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Abstract:  

Introduction: Considering the ability of Leishmania to escape of host immune responses, the 
heterogeneity MHC molecules of the host populations and the limitations of current vaccines, 
our main goal is to identify and evaluate new Leishmania (Leishmania) chagasi antigens to 
develop multi-component vaccines. The A2 antigen was shown to induce protective responses 
against visceral leishmaniasis in different formulations. A2 is expressed only by visceral 
leishmaniasis species, it has potent CD8 epitopes and it is a stress protein associated linked to 
the ability of the parasite survive in high temperatures in visceral organs. Therefore, using A2 as 
model antigen we are searching for new molecules that could be associated in a multi-
component vaccine. Methods and Results: We selected molecules that were previously shown to 
enhance the ability of L. (L.) major parasites to migrate to liver and spleen or that were 
identified by immunoproteomic analysis using sera of dogs with visceral leishmaniasis, and 
submitted them to in silico analysis for searching of T cell epitopes. The peptides corresponding 
to the identified epitopes were synthesized. Lymph node cells or spleenocytes from chronnically 
infected or vaccinated mice were stimulated with pool of peptides and submitted to CSFE flow 
cytometry proliferation assays. Preliminary results indicated that 21 out of 63 peptides induced 
significant proliferative indexes. Conclusion: Several selected peptides were recognized by 
lymphocytes of infected mice and will be further characterized for their T cell phenotype and 
cytokine profile, aiming to select antigens candidate to vaccine development against 
leishmaniasis. Financial Support: INCTV, CNPq, FAPEMIG, CAPES 
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Abstract:  

Th17 cells produce IL-17 in response to IL-23 and are associated with inflammation. In visceral 
leishmaniasis (VL), the inflammatory processes are designed to eliminate parasites but if they 
are not regulated they may be involved in chronic infection or immunopathology. The aim of 
this study is to immunolocalize the cytokines associated with Th17, Th1, Th2 and regulatory T 
cells (Treg) in susceptible BALB/c mice during the course of infection with Leishmania 
infantum. For that purpose, we determined by immunocytochemistry the expression of IL-17 
(Th17), IL-4 (Th2), IFN-γ (IL-1), IL-12 (Th1) and TGF-β (Treg) and IL-10 (Treg) using frozen 
sections from isolated spleen sections taken at days 7, 14, 21, 28, 35, 42 post-infection (pi); and 
measuring parasite load on apposition smears from infected spleen stained with Giemsa. The 
results showed a gradually increased in parasite load until day 21 pi (359 ± 42.88), when 
commenced a gradual decrease. IL-17 increase was observed on day 21 pi (1083 cells/mm2), 
coinciding with the highest parasite load,), and maintaining about 600 cells/mm2 on days 28, 35 
and 42 pi. In contrast, a decreased expression of Th1 cytokines was progressively observed until 
day 21 (IFN-γ: 28cells/mm2; IL-12: 203 cells/mm2) with its maximum value (p <0.001) on day 
35 pi (740 cells /mm2 and 988 cells /mm2, respectively). In addition, IL-4 and IL-10 positive 
cells increased gradually during the course of infection with higher expression on day 42 pi (IL-
4: 294 cells/mm2, IL-10: 212 cells/mm2), while TGF-β decreased on day 21 (50 cells/mm2) but 
increased on day 42 pi (263 cel/mm2), as compared with the early days of infection (day 9: 144 
cells/mm2, day 14: 122 cells / mm2) (p <0.05). These results suggest that infection by 
Leishmania infantum promotes Th17 cells even in the presence of of a strong Th1 response and 
regulatory cytokines, suggesting that these cells may play a role in the immunopathology 
associated with experimental LV. Financed by FONACIT G-2005000375 (MS). 
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Abstract:  

Infection by Leishmania infantum is endemic in northeast Brazil and may cause a spectrum of 
clinical outcomes that ranges from asymptomatic self-healing infection to visceral leishmaniasis 
(VL). The natural history from infection to development of symptoms and disease are not 
clearly understood, but nutritional status may influence. People with poor nutritional conditions 
are at a greater risk of symptomatic VL in many endemic areas. Vitamin A supplementation has 
long been used in developing countries to prevent mortality by diarrheal and respiratory 
diseases, but there are no studies on the role of vitamin A in Leishmania infection, although we 
and others have found vitamin A deficiency in VL patients. Regulatory T (Treg) cells are 
induced in vitro by vitamin A metabolites and have recently been suggested as important cells 
implicated CD4+ suppression in human VL. This work analyzed the effect of retinoic acid (RA), 
an active vitamin A metabolite, in Treg cells isolated from children with VL. Peripheral 
mononuclear cells (PBMC) isolated from children with VL (n=7) were cultured with soluble L. 
infantum antigens (SLA, 10µg/mL) or RA (0.25nM) or SLA (10µg/mL) and RA (0.25nM). 
Cells were cultured for 20 hours and the production of IL-10 and TGF-β was analyzed in Treg 
cells (CD4+CD25+highFOXP3+ cells) by flow cytometry. The results showed that RA 
increased the production of IL-10 in CD4+C25+ cells (6.2% vs 3.4% without any stimulation, p 
< 0.05). TGF-β was also increased in CD4+CD25+ in RA cultures (2.7% vs 1.4% without any 



 

stimulation, p < 0.05). CD4+CD25+highFOXP3+ cells were increased in RA cultures, 
especially in the ones with RA and SLA stimulates (32.0% vs 16.2% without any stimulation, p 
< 0.05). Data is consistent with immunomodulation by vitamin A improving regulatory 
mechanisms of the host. Further work to investigate whether these modulation actions benefit 
the outcome of Leishmania infection need to be done. 
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Abstract:  

Introduction: Mechanisms of drug resistance in New World Leishmania species are poorly 
understood. Our group selected in vitro populations of Leishmania braziliensis, which are 20-
fold more resistant to potassium antimony tartrate (LbSbR) than its susceptible counterpart 
(LbWTS) (Liarte & Murta, 2010). Microarray analysis showed 252 genes and 957 transcripts up 
and down-regulated in LbSbR. In this study, we analyze that sequences in search for drug 
targets and metabolic pathways that contribute to Leishmania chemotherapy. Materials and 
Methods: Amino acid sequences from microarray studies (as previously described) and protein 
targets obtained from DrugBank 3.0 database were compared using BLAST algorithm. The 
results were classified according to microarray (into genomic or transcriptomic data, up or 
down-regulated) and the pharmacological nature of the target. These data were compiled in a 
new local database and used for drug target prediction. Results and Discussion: BLAST 
comparisons showed approximately 101 molecular targets into proteins associated to 
Leishmania antimony resistance. Most of them are common to several proteins involved in cell 
metabolism. The substances that interact with the targets were classified as follow: featured 
drugs so as toxico-pharmacological, compounds related to metabolism physiologic and other 
chemical compounds which interacts with amplified/overexpressed or deleted/down expressed 
proteins of LbSbR in the microarrays. Of these, 09 were single metabolites (amino acids, co-
factors, co-called metabolites, among others); 26 were drugs commercially available and 141 
were classified as other products. Highlighting 3 substances (1 single metabolites and 2 drugs) 
interact to proteins up or down regulated identified in both genomic and transcriptomic 
microarrays. These compounds refer to key targets related to the resistance phenotype, source of 
new research. Metabolic pathways and common side effects were analyzed to predict the 
efficacy of the use of the drugs and metabolites found. These products are under test to evaluate 
its contribution to resistance phenotype and chemotherapy of leishmaniasis. 
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Abstract:  

Canine Visceral Leishmaniaisis (VL) is a public health problem in Venezuela and particularly in 
Margarita Island, the control measure so far is based in the culling of infected dogs. Therefore, 
characterize immunological events associated with progression of the LVC is important to 
identify key molecules associated with immunoprophylactic immunity and long term disease 
control in therapeutic or vaccine trials. Objective: To evaluate the degree of activation and the 
expression of Th1, Th2 and Th17 circulating T cells in dogs with VL. Methods: We evaluated 
30 dogs with VL randomly selected from endemic areas of Margarita Island, Nueva Esparta 
State. Based on the presence of none, few or several clinical signs were classified as 
asymptomatic-AS, oligosymptomatic-OS and symptomatic-S. Activation molecules (CD44, 
MHC-II, CD18) and intracellular cytokines: (IFN-, IL-4, IL-17) in CD4+ and CD8+ T cells of 
canines PBMC where determined by flow cytometry. Results: S-Dogs showed higher proportion 
of CD8+ IFN-+ lymphocytes (p = 0.02) and a higher density of IL-4 expression in CD4+ and 
CD8+ (p <0.05), compared with AS and OS. Regarding activation molecules we found an 
increased expression of the adhesion molecule CD18 on lymphocytes from AS dogs when 
compared to OS-dogs (47.35 ± 9.8 vs 26.16 ± 9.3, respectively, p <0.05),although particularly 
on the CD8 T Cells the S-dogs show higher proportion of CD18+ when compared to OS-dogs 
(33.86% ± 15.8 vs23.15% ± 11.13, p <0.05). The MHC-II expression was highly increased in 
CD4+ and CD8+ lymphocytes of OS and S-dogs when compared to AS-dogs (CD4+: 44.6% ± 
9.32, 42.2 % ± 19.2 vs 24.45% ± 8.8, CD8+: 24.76% ± 13.97, 28.03% ± 9.28 vs 15.8% ± 8.34, p 
<0.05). Conclusions: The symptomatic dogs have higher cell activation (MHC-II +) that may 
represent a condition of immune regulation by the cognate interaction between T cells, but also 
allows the progression of disease. Results also indicate that the role of CD8 + cells in the 
immunopathogenesis of LVC has to be further evaluated. Supported by grants: FONACIT-
2005000375, CDCH-PSU 09-7878/2009. 
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Abstract:  

The northern region of Brazil has the highest incidence of American Cutaneous Leishmaniasis 
(ACL), estimated at more than 2,000 new cases per year only in the State of Amazonas. In 
general, the clinical manifestations are dependent on different Leishmania species and with the 
concentrations of pro-inflammatory and anti-inflammatory properties, which generally in high 
concentrations may contribute to immunopathology of the disease. The aim of this study was to 
quantify the inflammatory and anti-inflammatory cytokines in patients treated to ACL at the 
Hospital of Rio Preto da Eva-AM. This serial cases study was conducted from June 2009 to 
February 2012. Were analyzed patients aged between 21 and 58 years old, with infection 
duration about a month in 83% of cases, most activities in the forest area in 100% of cases. 
Concentrations of cytokines IL-2, IL-4, IL-6, IL-10, TNF-α, IFN-γ and IL-17 were quantified in 
plasma from 48 patients (24 individuals infected by Leishmania (Viannia) guyanensis and the 
same number of uninfected was used as a control group) using the technique of CBA 
(Cytometric Bead Array) with the kit TH1, TH2 and TH17 (BD Biosciences). The reading of the 
samples was performed on FACSCanto II flow cytometer (BD) and analyzes of plasma 



 

concentrations were conducted with FCAP-Array software (v 3.0). The results were analyzed 
with the GraphPad Prism software® (v 5.0), using a non-parametric test (Mann-Whitney). 
Levels of cytokines IL-2, IL-4, IL-6, IL-10, IL-17 and IFN-γ, TNF-α were significantly higher 
among the infected group compared to non-infected individuals (p <0.0001, p <0.0001, p = 
0.0329, p <0.0001, p = 0.0036, p = 0.0073 p <0.0001, respectively). Thus, there is a worsening 
in the immune response of ACL caused by L. (V.) guyanensis infection with simultaneous 
production of pro-inflammatory and anti-inflammatory cytokines and TH17profile. 
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Abstract:  

Ceragenins, formerly known as Cationic steroid antibiotic (CSA) have proven antibacterial 
activity, We have previously demonstrated the leishmaniostátic effect of CSA-8 and CSA-13 as 
coadyuvant candidate in an alternative chemotherapeutic protocol, yet their mode of action and 
effect on the parasite surface remains undisclosed. This study aims to evaluate the ultrastructural 
changes in the cell membrane and organelles of Leishmania promastigotes after treatment with 
ceragenins. Methods: L. infantum (MCAN/VE/98/IBO-78) and L. mexícana 
(MHOM/BZ/82/BEL21) promastigotes (4x106 parasites) in log phase where respectively treated 
with CSA-8, and CSA-13 at concentrations below the LD 50 (5 ug / ml) samples were prepared 
and studied with conventional transmission electron microscopy. Results: Controls parasites, 
show fusiform morphology, cytoplasm rich in small vacuoles and electron dense. Mitochondria, 
rounded nuclei with prominent nucleoli and no alterations in the flagella and flagellar pocket. 
Both L. infantum and L mexicana promastigotes experiment profound morphological changes 
after treatment. Parasites exposed to CSA-8 exhibited prolonged forms mainly characterized by 
a content of foamy cytoplasm rich in large irregular vacuoles electron density variable; the 
rough endoplasmic reticulum (RER) is abundant in some cases show profuse mitochondria of 
different sizes and varying electron density. The dense nuclei are characterized by irregular 
contours with abundant chromatin in clumps or irregularly distributed. Some nuclei possess 
numerous clusters of degraded chromatin netlike.  and evident nucleoli, the nuclear membrane 
shows small not prominent grooves and in some cases are very apparent. The normal appearance 
kinetoplast have shown flagella with flagellar pocket of increased in diameter. The plasma 
membrane also has an irregular contour after treatment with CSA-8. On the other hand the 
parasites treated with CSA-13 are characterized by having regularly contour shapes mainly 
distinguished by the presence of small irregular vacuoles with variable electron density in their 
cytoplasm, accompanied by the presence of small dense mitochondria. The nuclei of these 
promastigotes possess irregular contours due to the presence of deep grooves with apparent 
nucleoli, vacuolated euchromatin. The spaces between the flagellar pockets and their flagella are 
increased, the plasma membranes has irregular contours. Other results show residues of foamy 
cytoplasm where persist mitochondria of a different electronic density and large vacuoles with 
electron dense debris. Future analysis using scanning electron microscopy allow to elucidate the 
precise changes induced by ceragenins in the cytoplasmic membrane of Leishmania parasites 
Supported by grants: CDCH UCV PSU-09-7878-2009/1; FONACIT G-2005000375 MS 
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Abstract:  

In the Amazon region Lutzomyia umbratilis is the main vector of Leishmania guyanensis 
causing the clinical form of American Cutaneous Leishmaniasis (ACL), transmitted to humans 
by the bite of infected sand flies. These parasites realize part of their cycle of development in the 
vector, which is considered a potential target for disease control. Leishmania must overcome 
physical and chemical barriers such as peritrophic matrix (PM) and midgut digestive enzymes 
(MI) for their 

establishment in these insects. The epidemiological study of the transmission dynamics of 
vector-borne infections is covered by interest in new techniques that can help in understanding 
the mechanism of parasite-vector interaction. Accordingly, such strategies require the 
characterization of proteins of MI and MP. This study aimed to identify proteins from MI and 
MP of adult females of L. umbratilis captured in nature. Sandflies collected in the field, 
receiving a diet of laboratory blood supplied through the blood meal in white rats adult Wistar 
and were after 24 and 72 hours dissected and identified according to the taxonomic key by 
Young and Duncan (1994). From two-dimensional gels and mass spectrometry analysis, the 
resulting spectra were processed using the Mascot software and compared with the protein 
database (NCBI, UniProtKB, FlyBast). Were used 80 MI / MP, dissected after blood feeding. 
100 spots were evealed including 21 proteins identified by mass spectrometry and classified into 
five groups: (1) four glycoproteins, (2) three proteoglycans, (3) seven nucleoproteins, (4) a 
cromotoproteína and (5) five peptides with unknown function. The groups of proteins identified 
in the MI of L. umbratilis are related to MP formation, resistance, adhesion, structure, 
maintenance and degradation, and may participate in interaction with Leishmania parasites. 
Financila support: FAPEAM/INPA 

 
 - CLINICAL AND EXPERIMENTAL IMMUNOLOGY 
[1129]  
P 261 - OXIDATIVE RESPONSES OF J774.16 MURINE MACROPHAGE CELL LINE 
INFECTED BY LEISHMANIA (L.) CHAGASI. 
CARVALHO, S.S.; DOS SANTOS, P.L.; BRAZ, J.M.; MONTEIRO, M.B.A.; BARBOSA DOS, 
M.L.; OLIVEIRA, F.A.; RIBEIRO, A.J.; DE MOURA, T.R.; DE ALMEIDA, R.P.; LEOPOLDO, 
P.T.G. 
UFS, ARACAJU, SE, BRAZIL. 
Keyword: l. (l.) chagasi; superoxide anion; murine macrophages cell line j774.16 
 

Abstract:  

(1) Universidade Federal de Sergipe – Aracaju, Brazil. 

Introduction. Leishmania spp. are protozoans that survive and replicate intracellularly in 
mammalian macrophages. Macrophages play crucial roles in leishmania infection, inducing 
synthesis of oxygen and nitrogen reactive intermediates, both of them, toxic agents to these 
parasites. Diethyldithiocarbamate (DETC), and inhibitor of superoxide dismutase 1 (SOD1) play 
a crucial role in Leishmania killing. In this study we evaluated the infective capacity of 
Leishmania (L.) chagasi isolates in a murine macrophages cell line (J774.16) and the production 



 

of superoxide anions and nitric oxide in these cells. Methods and Results. Two isolates of L. (L.) 
chagasi promastigotes (previously characterized as resistant and susceptible to menadione, a 
anion superoxide donor) were used to infect j774.16 cells. J774.16 cells were incubated in 8-
well plates for 2hrs, then infected with L (L.) chagasi (in stationary phase of growth) at a cell 
ratio of 5:1 at 37 oC for 2 , 24, 48 and 72 hours. After each end infection time, the plates were 
stained with Giemsa to assess by light microscopy the percentage of amastigotes-loaded 
macrophages and the number of parasites per macrophages. Infection of J774.16 cells with 
menadione resistant L. (L.) chagasi, both in control conditions as stimulated with LPS and IFN- 
(in any period of infection evaluated), presented a higher load than the menadione susceptible 
ones. In cultures of J774.16 stimulated with DETC, both susceptible and resistant L. (L.) 
chagasi presented low amastigotes-loaded macrophages after 48 hours of infection, correlating 
with increased superoxide anion production in these cultures. Conclusion These data suggest 
that amastigotes of L. (L.) chagasi are not resistant to leishmanicidal agents produced by 
macrophages, as was observed for their promastigotes forms exposed in vitro to increasing dose 
of menadione.  

Financial Support: Fundação de Apoio à Pesquisa e à Inovação Tecnológica do Estado de 
Sergipe (FAPITEC)/Brazilian Research National Council (CNPq), Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES). 
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Abstract:  

Macrophages, which are central components of both the innate and the adaptive immune system, 
are also the host cells for several of bacteria and protozoan parasites as is the case of 
Leishmania. The presence of microorganisms inside these phagocytic cells has been described to 
modify the expression of different proteins, including those involved in iron metabolism. 
Nevertheless, there is limited information regarding the expression of iron metabolism genes 
and proteins of the macrophage upon a Leishmania infection. The exception is transferrin 
receptor 1 (TfR1) which was reported to be up-regulated in Leishmania donovani-infected 
macrophages in vitro [1], possibly to allow the parasite to fulfill its nutritional requirements for 
this metal.  

Here we performed a series of in vitro infections, using peritoneal macrophages of BALB/c 
mice, to analyze the impact of Leishmania infantum on the expression of proteins involved in 
the macrophage iron metabolism. Our results indicate that: 

1) There is a positive regulation of both hemic- and non-hemic acquisition pathways as well as 
of iron export in infected macrophages. Interestingly, the increased iron release observed in vitro 
might also occur in vivo as i) hepcidin (an hormone that abrogates iron efflux in macrophages) 
is not increased in BALB/c mice infected with L. infantum, and ii) these mice do not show signs 
of anaemia upon infection.  



 

2) Infected macrophages have increased iron content. In these cells the metal locates mainly in 
the parasite phagolysosome and within the parasite itself.  

3) Alongside with the changes observed in the macrophage iron metabolism, L. infantum-
infected cells preferentially express a set of molecules characteristic of anti-inflammatory M2 
sensus stricu (M2ss) macrophages.  

We propose that the alterations in iron homeostasis that accompany M2ss polarization in 
infected macrophages are one of the factors contributing to the increased permissiveness of 
these cells to L. infantum. They might allow the parasite a means to obtain iron while avoiding 
microbicidal host defense. 

 

[1] Das N.K., Biswas S., Solanki S., Mukhopadhyay C.K., Leishmania donovani depletes labile 
iron pool to exploit iron uptake capacity of macrophage for its intracellular growth; Cell 
Microbiol. 2009 Jan;11 (1):83-94. 

Financed by FCT(Portugal)/FEDER(EU) through project PTDC/CVT/100090/2008. 
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Abstract:  

Leishmania major was predicted to contain about 154 peptidase genes representing 2% of the 
genome. It has a single copy gene with similarity to the sialoglyco metallopeptidase (OSGEP) of 
Pasteurella haemolytica. Bacterial OSGEP specifically hydrolyses peptide bonds between O-
glycosylated and sialylated aminoacids and processes surface antigens of leukocytes. Other 
OSGEP-like proteins are found in bacteria and eukaryotes. Among those, the bacterial Kae-1 
putative peptidase shares 34% sequence identity with OSGEP, but does not have proteolytic 
activity. It was reported that Kae-1 is an atypical DNA interacting protein that is important in 
the maintenance of genome integrity and transcription regulation. We set out to characterize L. 
major OSGEP. The L. major OSGEP gene shares 27% sequence identity to P. haemolytica 
OSEGP and 60% identity to bacterial Kae-1, revealing that Leishmania OSGEP does not encode 
a peptidase and is likely homologous to Kae-1. Importantly, the conserved Glu residue, 
proposed as the catalytic residue of bacterial OSGEP, is replaced by non-conservative Val in L. 
major OSGEP, suggesting that it does not encode a functional peptidase. Recombinant His-
tagged OSGEP was expressed in E. coli as inclusion bodies, purified and used to raise anti-
serum. The sub-cellular localization of the protein was assessed by the generation of a L. major 
line expressing OSGEP fused to GFP. Confocal microscopy revealed co-localization of the GFP 
fusion protein with the mitochondrion-selective probe, Mitotracker red. We generated L. major 
lines overexpressing OSGEP from an episomal vector, and confirmed increased OSGEP protein 
levels in parasite lysates by Western blot. Overexpressing lines have accelerated growth as 
promastigotes, reaching stationary phase earlier than WT parasites but have reduced infectivity 
to murine macrophages. A proportion of cultured promastigotes display morphological 



 

alterations in the cell body and shorter flagella. In addition, we observed the secretion of 
amorphous material emerging from the flagellar tip. The mechanisms underlying the growth 
alterations of the mutants are under investigation. 
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Abstract:  

Leishmaniasis presents a wide clinical spectrum that is related to host innate and adaptative 
immune responses, and genetic factors of the parasite and human host. It has been reported 
several associations of leishmaniasis with some polymorphisms in genes that affect the immune 
response. Our group has also documented these associations in individuals of cutaneous (CL) 
and mucosal (ML) leishmaniasis in an endemic area of Corte de Pedra, Bahia, Brazil. The data 
presented in this study show the importance of functional studies to prove the influence of 
genetic polymorphisms in multifactorial diseases and the regulation of certain cytokines that are 
involved in its pathogenesis. This study provides support to genetic association between the C 
allele (low producer) and the G allele (high producer) of the IL6 SNP -174 G/C and -2518 G/A 
CCL2/MCP-1, respectively, and susceptibility to mucosal leishmaniasis (ML) after infection 
with L. braziliensis in the endemic area individuals under study. This study demonstrate an low 
basal concentrations of IL-6 individuals carrying the CC genotype of the polymorphism -174 
G/C IL6 and high basal concentrations of MCP-1 for individuals who carry GG genotype 
polymorphism -2518 G/A CCL2/MCP1, which is also associated with higher TNF-α production 
may contribute to the exaggerated pro-inflammatory response and the severe mucosal disease in 
L. braziliensis infection. Our study adds to the growing importance of the genetic regulation of 
pro and anti-inflammatory have in determining disease susceptibility to ML after infection with 
L. braziliensis. 
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Abstract:  

American tegumentary leishmaniasis (ATL) is an infectious disease caused by several species of 
protozoa from the order Kinetoplastida, family Trypanosomatidae and genus Leishmania. In 
Brazil, Leishmania (Viannia) Braziliensis is the main causative specie of ATL. It is known that 
in all forms of the disease, the immune response is dependent of T cells and that the difference 
between resistance and susceptibility to infection is associated with the expansion of Th1 and 
Th2 cytokine producing T cells. Interferon-gamma (INF-γ), a major Th1 cytokine, plays an 
essencial role in control of leishmania infection by mediating macrophage killing of intracelular 



 

parasites. Thus, this study aimed to quantify mRNA expression of INF-γ using peripheral blood 
mononuclear cells (PBMC) of patients with active leishmaniasis. Cells from twenty-one patients 
and six controls were incubated for 24 hours in the presence of the concanavalin A (2.5 mg / 
ml), phytohemaglutinin (5.0 ug / ml) and L. (V.) braziliensis soluble (AgSol, 1,25µg/ml) or 
insoluble (AgIns, 2,5µg/ml) antigens. The expression of INF-γ was evaluated using real time 
quantitative PCR, and the results were obtained through the comparative Ct method. Data were 
considered significant when p < 0,05 (Wilcoxon and Mann-Whitney tests). Under the mitogen 
stimulation, INF-γ was significantly expressed in patients and controls. In response to AgSol, 
INF-γ expression was 24,80 fold higher in patients (∆CT=14,93±2,652) in comparison to 
healthy individuals (∆CT=19,56±1,580) (P=0,0028). In patients (∆CT=13,21 ±2,829), this 
cytokine was 65,09 fold more expressed in cells stimulated with AgIns when compared to 
control(∆CT= 19,23±1,584) (P=0,006). A significant mRNA production 0.3 fold higher for INF-
γ in PBMC of patients was promoted by AgIns in relation to AgSol (P = 0,0006). Some studies 
has been demonstrated that cytokine secreted during leishmania infection are important to 
determine progression or control of the disease. Our data suggestion that the increase of 
expression of mRNA for INF-γ by lymphocytes demonstrated that these patients can mouting an 
effective Type-1 immune response capable of killing intracellular Leishmania. Thus, this study 
may help to better understand the role of IFN-γ in the process of healing of the disease. 
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Abstract:  

Active visceral leishmaniasis (VL) is characterized by fever, hepatosplenomegaly, 
pancytopenia, hypergammaglobulinemia and cachexia. Pancytopenia is a frequent manifestation 
in VL and the genesis of the alterations in the red or white blood cell series is often related to 
marrow dysfunction but the pathogenesis is still not clear. Insulin-like growth factor-I (IGF-I) 
plays a role in the development of the infection by Leishmania but it is also an important 
promoter of the growth of hematopoietic cells in vitro. Since we have observed low level of 
serum IGF-I in human and canine VL we considered that it may be related to the alterations in 
the hematopoiesis in VL. The aim of this study was to characterize the establishment of 
pancytopenia and to evaluate the expression of IGF-I mRNA in the bone marrow of hamsters 
intraperitoneally infected by 20 million Leishmania (Leishmania) infantum amastigotes. We 
evaluated 10 infected and 14 control hamsters. We followed for 90 days, the peripheral blood 
was collected every 30 days and processed in an automated veterinary hematology ABC VET 
analyzer for differential blood cell counts, and bone marrow was collected for IGF-I mRNA 
evaluation. IGF-I expression was quantified by Real Time PCR Quantification relative method. 
Infected animals presented progressive hematological alterations during follow up. Ninety days 
post-infection all infected hamsters presented hepatosplenomegaly and hematological 
alterations. The leucocyte count was 8.11 ± 0.99 (mean + standard deviation) x103/mm3 in the 
infected and 12.20 ± 1.73 x103/mm3 in non infected animals (p = 0.0079, Mann-Whitney test). 
The red blood cell count was 7.4 ± 0.24 x106/mm3 in the infected and 7.8 ± 0.38 x106/mm3 in 
non infected animals. The platelet count was 451.14 ± 13.02 x103/mm3 in the infected and 527.4 
± 81.88 x103/mm3 in non infected animals. Analysis of mRNA expression of IGF-I in bone 
marrow at 90 days post-infection revealed 2.7 times lower expression in the infected than in 
control animals. These results suggest that the L. (L.) infantum-infected hamster is a good model 



 

to study the pathogenesis of pancytopenia in VL since it presents progressive hematological 
alterations similar to human VL. Low IGF-I mRNA expression was observed which may be 
related to the alterations in the hematopoiesis in the bone marrow during disease development. 
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Abstract:  

In the active phase of infection by the Leishmania (Leishmania) chagasi lipoprotein changes 
occur with reduction in HDL and increase in triglyceride (TG) levels. It is also shown that fatty 
acids are important as energy source for Leishmania amastigotes thus it is likely that the 
reduction in lipid levels using drugs would interfere in the parasite growth. The drug ciprofibrate 
is known to reduce plasma lipoprotein levels. Aim: To evaluate the plasma lipoprotein fraction 
changes and the effect of the drug ciprofibrate on the parasite load in hamster model of visceral 
leishmaniasis. Material and Methods: Hamsters were infected with 2x107 purified L. (L.) 
chagasi amastigotes. After 60 days post-infection, they were treated for 15 days with 0.5 mL of 
ciprofibrate (7.6mg/mL in sorbitol). The 40 animals were divided in non-infected, infected, 
treated and non-treated groups (5-9 hamsters/group). Lipoprotein fractions were measured by 
enzymatic colorimetric’s method and the parasite load evaluated in the liver and spleen by optic 
microscopy. Further we evaluated higher doses, 15 mg, 50 mg and 100 mg of ciprofibrate in 1 
mL (3 animals/ dose) and compared to 14 controls since the effect of the drug was not as 
expected. Results: We observed an increase in the TG levels (median = 242.5 mg/dL) in 
infected and non-treated animals when compared with non-infected and non-treated animals 
(median = 186.5 mg/dL), while the median of cholesterol levels was similar between both 
groups (92 mg/dL and 86 mg/dL, respectively). In the infected and non-treated animals the 
median of HDL levels was 33.5 mg/dL and in the non-infected and non-treated was 44.0 mg/dL. 
Upon treatment the parasite load did not change significantly in relation to non-treated controls. 
Increasing the dose, however, treatment with 15 mg induced significant reduction in the TG 
levels (median of 89 mg/dL versus 174 mg/dL of control) and of cholesterol levels (median of 
63 mg/dL versus 82.5 mg/dL of control) (p=0.0098). In non-treated animals the parasite load 
reaches 3.6 (median x 106) in the spleen and 87.8 in the liver. In those treated with 15 mg we 
did not detect any amastigotes. Conclusion: In visceral leishmaniasis in hamster lipoprotein 
levels were altered, and the treatment with ciprofibrate normalized these alterations and reduced 
the parasite load. Supported by FAPESP 2011/03768-1, CNPq, LIM-38 (HC-FMUSP) 
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Abstract:  

In canine leishmaniasis (CL) there are reports of liver disease associated with connective tissue 
proliferation. This study aimed to observe the microscopic changes and fibrosis in the liver of 
dogs with visceral leishmaniasis in the city of Araçatuba SP. We used 25 naturally infected dogs 
from an endemic area for CL, ranked in the symptomatic group (S), asymptomatic (A) and 
control (C). Immunohistochemistry was used to detect L. chagasi in the liver and Tricômio 
Masson staining with aniline blue (Kit EasyPath) and Picrosirius Red (Kit EasyPath) in the 
detection of fibrosis. Histopathologically, 3 patterns were described. The pattern A, presence of 
inflammatory infiltrate composed of lymphocytes, plasma cells and some macrophages mainly 
in the sinusoids, mild to moderate, and discreetly in the central vein and in the portal space. 
Pattern B, inflammatory infiltrate evident in central vein and in particular in the portal space, 
moderate or severe, being composed mainly of lymphocytes, plasma cells and macrophages and 
a mild to moderate amount of epithelioid macrophages. Parenchyma, aggregates of 
lymphocytes, plasma cells and macrophages now in greater quantities and discrete epithelioid 
macrophages to moderate granulomas characterizing diffuse and varied sizes, absence of giant 
cells. In some cases there was a slight amount of polymorphonuclear cells (neutrophils) around 
the vessels and parenchyma. The pattern C, similar to the pattern B, but with marked chronic 
inflammatory infiltrate in the portal space and centrolobular vein and multiple granulomas in the 
parenchyma diffuse and varied size, the presence of epithelioid macrophages is much more 
evident, moderate to severe, with no giant cells. Lack of increase in fibrous connective tissue. In 
this study we observed a histological pattern in the livers of dogs with L. chagasi and no 
proliferation of fibrous connective tissue. Financial support: FUNDUNESP (Foundation for the 
development of UNESP), Case No. Proc.: 00965/11-DFP. 
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Abstract:  

Introduction: Several reports have unequivocally shown that an exacerbated type 1 immune 
response to leishmanial antigens is the basis of severe tissue destruction observed in active 
mucosal leishmaniasis (ML) patients. Furthermore, persistent production of high levels of 
inflammatory cytokines post therapy can confer a bad prognosis. The present study investigated 
whether the conditions defined during active disease of ML could influence the magnitude of 
anti-Leishmania immune response. Material and Methods: Twenty-one clinical cured ML 
patients were studied. Peripheral blood mononuclear cells (PBMC) were cultured with 
Leishmania braziliensis antigens (Lb-Ag), Toxoplasma gondii antigens (Tg-Ag), Concanavalin 
A (Con-A) or medium alone, and measured the lymphocyte proliferative response (LPR) and 
cytokine secretion by ELISA (IFN-gama, TNF, IL-18, IL-10 and IL-5). Retrospectively, 
medical records of the patients were reviewed for clinical and laboratorial parameters as: 
delayed type-hypersensitivity response during diagnosis (Montenegro skin test, MST), duration 



 

of clinical cure after treatment or duration of ML disease. Results: Trend of positive correlation 
between duration of ML disease and MST induration (r=0.46, p=0.06, n=16) showed us an 
evidence that duration of ML illness could influence the immunopathogenesis. The IFN-gama 
production in response to Lb-Ag was positively correlated with duration of illness (r=0.55; 
p=0.02; n=17). In contrast, no association was observed when PBMC of the same patients were 
stimulated with Tg-Ag or Con-A. Also we observed a negative correlation between the duration 
of ML disease and production levels of IL-10 (r=-0.77, p=0.04, n=7). It is interesting to note that 
the magnitude of MST was negatively correlated with the IL-5 production after clinical cure (r=-
0.76, p=0.01, n =10). The IFN-gama/IL-10 ratio was negatively correlated with the duration of 
clinical cure (r=-0.78; p=0.02; n=8). Conclusions: Together, these results suggest that the 
prognosis of patients seems to be determined, at least in part, by the duration of ML disease. 
Also, the time of clinical cure can contribute to the better modulation of immune response 
essential to the control of parasite replication without triggering tissue damage. Support: CNPq, 
FAPERJ and IOC/FIOCRUZ. 
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Abstract:  

Protein biosynthesis is a fundamental mechanism for the survival of all organisms and its 
regulation, mainly at the translation initiation stage, is likely to be influenced by many factors 
through different regulatory mechanisms. The assembly of the eIF4F complex (formed by the 
eIF4A, eIF4E and eIF4G subunits) is critical for mRNA recognition, via eIF4E binding to its 
capped 5’ end, and ribosome assembly. In Leishmania sp., several eIF4E and eIF4G 
homologues were identified, with two eIF4F complexes described so far (based upon the 
EIF4E3/EIF4G4 and EIF4E4/EIF4G3 subunits). These multiple eIF4F complexes might be 
related to the parasite’s complex life cycle, a possibility reinforced by the finding that, in L. 
amazonensis, both EIF4E3 and 4 were found to be targeted by post-translational modifications 
generating multiple isoforms. In L. infantum the EIF4E4 expression pattern is conserved, 
however the high molecular weight isoform of EIF4E3, typical of stressed cells, is missing. Here 
the genes encoding the wild type EIF4E3 genes from L. infantum and L. amazonensis were 
cloned and expressed in transfected cells fusioned to an N-terminal HA tag, accessible to 
detection with an anti-HA antibody. In both species the expression of the L. amazonensis 
EIF4E3 gene led to the high molecular weight isoform missing from its L. infantum orthologue, 
nevertheless when both genes were transcribed and translated in vitro the protein shifted to a 
smaller size, compatible with its predicted molecular weight. These results are consistent with 
differences in primary amino acid sequence between the two EIF4E3 orthologues being 
associated with unique sites for post-translation modification of the L. amazonensis protein. 
Sequence alignment comparing both genes revealed candidate serine and threonine residues 
found within the L. amazonensis sequence, but missing from the L. infantum EIF4E3. Mutation 
of the serine residue specifically eliminated the high molecular weight isoform in transfected 
cells. 2D analysis of the mutated and wild type proteins revealed that the changes in isoform 
profile are not associated with changes in pI, implying that post-translation modifications other 
than phosphorylation might be associated with this specific isoform. The 2D analysis, however, 
uncovered other isoforms, likely associated with phosphorylation events, which are common to 
the EIF4E3 orthologues from both Leishmania species investigated.  
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Abstract:  

The identification and characterization of novel antigens which can be evaluated as tools for the 
diagnosis of visceral leishmaniasis (VL), as well as for inducing protective immunity, is still a 
valid strategy considering the reduced number of recombinant polypeptides available for 
diagnostic purposes and vaccine development against this disease. Our group has previously 
identified new L. chagasi/infantum antigens through serological screenings of genomic and 
cDNA libraries using sera from humans and dogs. A total of 13 recombinant polypeptides 
derived from these antigens were evaluated and displayed sensitivities for the serological 
diagnosis of VL ranging from 34% to 93%. This work aimed to better characterize some of 
these proteins, all hypothetical and in general being rich in repetitive motifs, investigating 
aspects of their localization and conservation in different species of trypanosomatids. The 
selected proteins, named Lci5, Lci9, Lci10, Lci11 and Lci12, were analyzed through Western 
blots, immunofluorescence and immunocytochemistry, using rabbit polyclonal sera produced 
against each recombinant antigen. These were used to investigate various properties of the 
targeted proteins in both forms of the Leishmania life cycle, promastigote and amastigote, as 
well as their conservation in different species of the parasite. The proteins were further analyzed 
in cellular extracts made by cell fractionation using gradients of digitonine and freeze/thawing. 
The various proteins had distinct patterns of subcellular localization with a few localized to 
specific spots within the cytoplasm (Lci10 and Lci12) or flagellum (Lci5), while others were 
dispersed throughout the cytoplasm (Lci9 and Lci11). Four of them, Lci9, Lci10, Lci11 and 
Lci12, were found to be constitutively expressed in growth curves of both promastigotes and 
amastigotes of L. chagasi/infantum and were detected only in samples from Leishmania species. 
Lci10 and Lci11 were identified as phosphorylated proteins, indicative of being targeted by 
post-translational modifications. Further studies are necessary to better clarify the functional 
role of these proteins and in order to understand the reasons responsible for their 
immunogenicity and their promising properties for potential use in both diagnosis and vaccine 
against VL. 
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Abstract:  

In Turkey, Leishmania infantum is responsible for human visceral leishmaniasis, which is 
endemic along the Aegean and Mediterranean coasts and occurs sporadically in other regions. 



 

We report a case of visceral leishmaniasis in a 65-year-old female, a resident of the Thrace 
Region of Turkey, which is non-endemic zone for leishmaniasis. She had been referred to our 
hospital for evaluation of hepato-splenomegaly. Routine blood investigations showed 
pancytopenia and increased gamma-globulin serum level with a high polyclonal peak. Diagnosis 
of leishmaniasis was established by bone marrow examination and culture. Leishmania strain 
isolated from patient was identified as L.infantum MON-1 by isoenzyme analysis at the French 
Reference Centre for Leishmaniasis. The patient was treated by meglumine antimonite for 28 
days. All symptoms were disappeared within 10 days and there were no adverse events 
depending on Glucantime. Patient was cured and no relapsed within two years. 

*part of the study presented in 16th National Parasitology Congress, Adana, Turkey, 2009 
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Abstract:  

Leishmaniasis is a disease caused by different species of Leishmania and affects millions of 
individuals worldwide. Visceral leishmaniasis (VL) is a chronic and fatal disease in humans if 
untreated. NKT cells are among the cell types that have been postulated to link the two arms of 
the immune system and are candidates for being able to respond rapidly and subsequently to 
activate other cell types. Moreover, NKT cells are known to be effectors and share features with 
other conventional T lymphocytes and they are unique in their rapid, concomitant cytokine 
production. Although NKT cells are a small subpopulation in the peripheral blood, they play 
crucial roles in early stage of infection with various pathogens including protozoa. Our goal was 
determine de activation status and cytokine profile of NKT cells in visceral leishmaniasis (VL) 
patients comparing to endemic (EC) or non endemic controls (NEC). To reach this aim, we 
evaluated VL patients (n=9) at diagnosis and compare to EC (n=9) and NEC (n=7). Whole 
blood assay was used and cells were labeled to determine the level of NKT cells (CD3+6B11+) 
and the intracellular level of IFN-γ, IL-17 and IL-10 using flow cytometry. The striking findings 
were that the total frequency of NKT cells did not change comparing VL versus EC. However, 
the NEC presented a lower frequency of NKT cells compared with VL and EC. Moreover, in 
VL patients the NKT cells have a hyperactivated profile compared with both controls. 
Interestingly, we found that the NKT cells from VL patients have a higher pro-inflammatory 
cytokines production (IFN-gamma and IL-17) than endemic control. As regards the IL-10 
production, the NKT cells did show difference in the expression of IL-10 to compare VL versus 
controls. These findings suggest that NKT cells may be an important source of pro-
inflammatory immune response in VL patients and that the great activated/inflammatory profile 
may direct the initial immune response in this disease. 

 Support: National Institutes of Health AI-30639 and CNPq 
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Abstract:  

In cutaneous leishmaniasis (CL), local immune response is determinant not only in the 
pathogenesis but also in the control of the infection. The aim of this study was to investigate the 
inflammatory patterns in patients exhibiting active CL and in individuals with clinical cure. Skin 
biopsies from patients with active CL and cured individuals, all of them living in endemic areas 
of Leishmania (Viannia) braziliensis infection in the southern of Brazil, were enrolled. 
Inflammatory infiltrate was characterized by detection of T cells (CD4+, CD8+ and FoxP3+ 
cells/Tregulatory cells) and cytokines (IL-4, IL-10 and IFNγ) in 4µm frozen sections using 
immunoperoxidase assays. While the frequency of CD4+ T cells was similar between groups, in 
CL lesions the frequency of CD8+T cells was elevated, when compared to scars samples 
(p<0.001). In scars samples, the CD4+/CD8+ T-cell ratio was significantly higher when 
compared to active CL lesions (p<0.001). FoxP3+ cells were observed in all samples tested, 
with a significantly higher frequency in scar samples than in CL active lesions (p<0.001). Also, 
when comparing to normal skin tissue, scars samples displayed a higher accumulation of T 
regulatory cells (p<0.05). Cells producing IL-4 were detected in 31/43 (72.1%) of CL samples 
but only in 6/29 (20%) of scar samples tested (p<0.001). All CL tissues were positive for IFNγ, 
IL-10. IFN-γ+ cells were observed in 22/29 and IL-10 was detected in 16/22 (72.7%) of scar 
samples tested. In situ levels of IFNγ+ (p<0.001) as well as IL-10+ cells (p<0.05) were 
increased in scars, when compared to active CL. Increased of CD4+/CD8+ T-cell ratio, in 
combination with an overproduction of IFN-γ and a local accumulation of T regulatory cells 
might be requirements for the control of skin infection caused by L. (V.) braziliensis. 

Corresponding author: pirmez@fiocruz.br 

Supported by POM/Fiocruz and CNpq 
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Abstract:  

Background: Since parasitemia is related to severe kala-azar, it may induce laboratory 
alterations related to the pathogenesis. Therefore, we decided to evaluate the relationship of 
blood tests with kala-azar severity. 

Methods: Six hundreds and ninety six patients with kala-azar were studied. All patients 
underwent routine laboratory tests.From whole blood, DNA isolation was performed with 
QIAmp DNA Blod Mini Kit (Qiagen, Germany), according to manufacturer’s instructions. 
Real-time PCR (qPCR) was based on TaqMan probe for accurate quantification of the target 
sequence. Specific primers based on kinetoplast minicircle DNA (kDNA) (Applied Biosystems, 
USA) were used. A standard curve was constructed using 10-fold serially diluted L. infantum 
parasite DNA corresponding to 104 to 1 parasite per reaction. Amplification and detection was 
performed in StepOn™ Real-Time PCR System (Applied Biosystems, USA). Cycling 
parameters were 50 ºC for 2 min, 95 ºC for 10 min, and 40 cycles at 95 ºC for 15 s and 60 ºC for 



 

1 min. Standards, samples and negative controls were analyzed in triplicates. The threshold 
cycle (Ct) value was plotting by the standard curve. 

Results: Hemoglobin decreases significantly with increasing parasitemia (r = - 0,10; p= 0,008), 
as well as the number of circulating leukocytes (r= - 0,17; p < 0,001) and platelets (r= - 0,23; p < 
0,001). The erythrocyte sedimentation rate (ESR) in the first hour increased with parasitemia (r= 
0,11; p = 0,03). 

Conclusion: The results suggest that changes in these tests may be associated with signs, 
symptoms and complications such as anemia, bacterial infections, bleeding, as well as systemic 
inflammation. 
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Abstract:  

Background: Most patients with visceral leishmaniasis present the classical clinical picture, and 
are successfully treated without complications. However, some develop complications such as 
bleeding and bacterial infections. This, like other studies have seek to look at the association of 
genetic variations in the genome of the parasite with the clinical manifestations. 

Methods: To check parasite genotype in patients with kala-azar from North-Northeast Brazil, the 
gene N-acetylglucosamine-1-phosphate transferase - NAGT of Leishmania infantum from 68 
patients was sequenced. Patients belonged to two distinct clinical manifestations – 35 subject 
with (a) classic kala-azar without complications and 33 with complications, such as bacterial 
infections, bleeding and death. The gene sequence of NAGT was amplified using primers (L0 
and L5) designed and optimized for the external regions of the gene NAGT generating a 
fragment of approximately (~) 1706 bp. After amplification by PCR (polymerase chain 
reaction), the fragments were sequenced (in duplicate) with the addition of two internal primers 
(L2B and L3B), so the occurrence of overlapping reads was possible. The assembly of reads to 
form contig for each sample was performed by scripts using the CAP3, followed by analysis for 
identifying polymorphisms through the tool Nucmer using the Mummer program. With the 
action strategy used, the NAGT gene sequencing was well done and the assembly of contigs with 
an efficiency of ~ 1630 bp was easily possible. 

Results: The analysis of the presence of genetic polymorphisms, showed absence of any SNPs 
(single-nucleotide polymorphism) or gaps. All 68 contigs, from 544 reads, analyzed presented 
100% homology with each other and with the reference sequence regardless of clinical 
manifestation presented. 

Conclusion: With completely identical sequences, NAGT is a gene that has a high sequence 
similarity to L. infantum JPCM5 (NCBI) used for comparison and is not involved with the 
severity of kala-azar. It is highly conserved among different isolates of the same species and 
may be used in phylogenetic inferences or, eventually, for the diagnosis. 
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Abstract:  

RNA interference (RNAi) is a powerful tool for genetic analysis. While many Leishmania 
species lost the RNAi pathway deep in evolution, species within the Leishmania subgenus 
Viannia retained RNAi pathway genes. Correspondingly, introduction of constructs expressing 
stem-loop constructs generating dsRNA in L. (V.) braziliensis resulted in substantial down 
regulation of target mRNAs and/or proteins (Lye et al PLoS Pathogens 2010). 

We are exploring a number of variables in order to optimize and/or increase the efficiency of 
RNAi. We have developed new vectors allowing rapid generation of stem-loop (StL) constructs 
using Gateway (Invitrogen®) technology. We are also exploring the development and use of 
axenic amastigote lines of L. braziliensis. The remaining task is to develop an inducible RNAi 
system. 

Amongst the many interesting targets evident in the genome, we have focused some effort on 
the Leishmania flagellum, which plays important roles in cell division and flagellar pocket 
formation, promastigote motility, and potentially amastigote virulence. Previously we showed 
that RNAi targeting the two major paraflagellar rod proteins PFR1 or PFR2 yielded parasites 
lacking the PFR and exhibiting motility defects. The phenotypes were very similar to those seen 
in PFR knockout parasites of L. mexicana previously.  We probed the role of the intraflagellar 
transport pathway (IFT) by targeting four genes implicated in anterograde or retrograde 
trafficking.  We were unable to recover transfectants bearing the respective StL constructs.  As a 
control, the same StL constructs were transfected into an Argonaute null mutant which lacks a 
functional RNAi pathway; these transfections were successful  These data suggest that the IFT 
pathway is essential for the viability of L. braziliensis promastigotes. We are now extending 
these studies to other flagellar genes. 
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Abstract:  

GB virus C (GBV-C) infection promotes a type 1 immune response associated with prolonged 
survival in HIV infection. Leishmania infantum infection leads to either asymptomatic infection 
or symptomatic visceral leishmaniasis (VL). We characterized the GBV-C status of subjects 
living in a region of Brazil endemic for L. infantum. The peak age of active GBV-C viremia in 
both urban blood donors (16%) and families of VL patients (7.0%) was young adulthood. The 
incidence of positive anti-E2 serology increased with age (p=0.0121). No difference in ongoing 
GBV-C viremia was discerned between subjects with VL versus subjects with asymptomatic 
infection (p=0.269). Nonetheless, VL were more likely to have had prior cleared GBV-C 
infection than asymptomatic subjects (p=0.0012). Furthermore, the mean size of Leishmania 
delayed type hypersensitivity response (DTH) was larger in E2 antibody negative versus 
positive subjects (7.1 mm and 4.5 mm respectively; p=0.0023). This suggests that clearance of 
GBV-C infection is associated with a diminished type 1 response and could alter the immune 
response to Leishmania infantum infection. 

Support: National Institutes of Health AI-30639 and CNPq 
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Abstract:  

Backgound: The clinical features of visceral leishmaniasis (VL) are highly variable. Fever, 
anemia, hepatosplenomegaly and pancytopenia are present in most patients. These data are not 
very specific in determining the severity of disease. Patients and Methods: A prospective, 
hospital-based study was conducted in the northeast of Brazil, from September 2005 to August 
2008. The cohort was composed of symptomatic VL patients of both sexes and of all ages, 
untreated and without a history of leishmaniasis. Statistical analysis was performed by Stata / 
SE 10.0. Results: The risk of death was higher among patients who had hepatomegaly (RR=1.8, 
95% CI 1.0 to 3.2) compared to patients with normal liver size, but was much lower among 
patients with splenomegaly (RR=0.01, 95% CI from 0.0 to 0.01) compared to those who did not 
have an enlarged spleen. A positive correlation between edema and hepatomegaly (r=0.15, p 
<0.001), edema and splenomegaly (r=0.07, p=0.04), edema and death (r=0.27, p<0.001) and 
edema and bleeding (r=0.32, p<0.001). No association was observed between the presence of 
hepatomegaly or splenomegaly and death. It was observed that the patients had comparable 
mean the extent of spleen and liver, independent of height, weight or age of the patient. As the 
extent and volume of an organ has direct relation to weight and height, the size of the spleen and 
liver were corrected by its proportionality to body surface area. When the variables 
corresponding to the extension of these organs corrected for body surface were analyzed, there 
was a strong negative correlation with age, weight and stature of the individual. The extent of 
the spleen was negatively correlated with the duration of disease (r= -0.15, p<0.001), platelet 
count (r= -0.55, p<0.001) the number of neutrophils (r= -0,15, p<0.001), hemoglobin level (r = -
0.20, p<0.001), serum globulin (r= -0.11, p=0.001) and the presence of epistaxis (r= -0.12 , 
p<0.001). A positive correlation with the extent of spleen was found with leukocytes (r=0.22, 
p<0.001), lymphocytes (r=0.47, p<0.001), liver enzyme AST (r=0.12, p<0.001), the occurrence 
of edema (r= 0.22, p<0.001), bacterial infection (r= 0.10, p= 0.002) and renal failure (r=0.21, 
p<0.001). The extent of the liver was positively correlated with the occurrence of 
gastrointestinal bleeding (r= 0.06, p=0.05), bacterial infection (r = 0.09, p=0.009) and negatively 



 

with the levels of globulin (r= -0.11, p=0.002). Conclusion: Hepatosplenomegaly is much more 
than a diagnostic sign in patients with LV. These organs actively participate in the individual's 
response to infection and its role in the pathogenesis of the disease needs to be assessed. The 
negative correlation with the extent of spleen hematological parameters reinforces the 
hypothesis that splenic uptake of red blood cells, platelets and macrophages opsonized have an 
important role in defining the pancytopenia. 

 
 - CLINICAL LEISHMANIASIS 
[1215]  
P 280 - BACTERIAL INFECTIONS AND BLEEDING DISORDERS IN PATIENTS WITH 
VISCERAL LEISHMANIASIS. 
COSTA, C.H.N.1; ROCHA, R.L.2; COSTA, D.L.1 
1.FEDERAL UNIVERSITY OF PIAUÍ, TERESINA, PI, BRAZIL; 2.FEDERAL UNIVERSITY OF MINAS GERAIS, BELO HORIZONTE, 
MG, BRAZIL. 
Keyword:bacterial infection; bleeding ; sepsis 
 

Abstract:  

Backgound: Bacterial infections and blood clotting disorders are the most often complications 
associated with death in patients with visceral leishmaniasis. The frequency of bacterial 
infections in LV ranges from 11% to 60% and they may be the first manifestation of LV. 
Several pathogens and several presentations of these infections have been described, but 
respiratory and urinary infections seem to be the most important. Patients and Methods: A 
prospective, hospital-based study was conducted in the northeast of Brazil, from September 
2005 to August 2008. A total of 883 symptomatic patients with visceral leishmaniasis of both 
sexes and of all ages untreated and without a history of VL were followed from admission to till 
discharge from hospital. Statistical analysis was performed by Stata / SE 10.0. Results: Bacterial 
infections were documented in 147 (16.6%) patients and were significantly associated with 
mortality (RR = 2.3, 95% CI 1.4 to 3.8) (Table 05A). Sepsis was diagnosed in 59 (40.1%) 
patients, infection of the skin or subcutaneous tissue in 33 (22.4%), pneumonia in 32 (21.8%), 
urinary tract infection in 29 (19.7 %). Mixed infections were identified in 37 (25.2%) patients. 
Cultures of usual secretions, blood or urine were negatives for bacteria in 54 (36.7) patients. 
Two children had proctitis pseudomonas without the classic signs of VL. Bleeding and 
concomitant bacterial infection was reported in 46 (5.2%) patients. Hospital infections, defined 
by the onset of clinical manifestations after three days of admission, occurred in 37 (4.2%) 
patients, and of these, 25 (67.6%) were infections of the skin or subcutaneous tissue. As the 
information was collected only during the period of hospitalization, it was not possible to rule 
out the possibility of hospital infection after discharge. Blood clotting disorders associated with 
bacterial infections were present in 49 (74.2%) of 66 patients with lethal outcome. Some 
variables were simultaneously associated with the risk of the patients present with bleeding and 
bacterial infection (vomiting, diarrhea, dyspnea, cough, rales, jaundice, edema, sepsis, 
pneumonia, HIV / AIDS, low platelets count, elevated aminotransferases level and renal 
failure). Among the 226 patients with bleeding disorders, 48 (21.2%) had normal number of 
platelets in the peripheral blood. Conclusion: Bacterial infections in patients with VL are 
associated with coagulation disorders, kidney failure, thrombocytopenia, elevated 
aminotransferases levels and other signs and symptoms such as vomiting, diarrhea, dyspnea, 
cough, edema, jaundice. Blood clotting disorders may result from systemic inflammatory 
response due to bacterial infections.  
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Abstract:  

Backgound: Respiratory symptoms are common in patients with visceral leishmaniasis (VL) and 
are often attributed to bacterial infections of the respiratory tract. Patients and Methods: A 
prospective, hospital-based study was conducted in the northeast of Brazil, from September 
2005 to August 2008. A total of 883 symptomatic patients with VL were followed from 
admission to discharge from hospital and information on respiratory tract symptoms were 
assessed daily. Statistical analysis was performed by Stata / SE 10.0. Results: Chest radiography 
was performed in 860 (97.4%) patients. The clinical syndrome of pneumonia characterized by 
fever and cough associated with dyspnea, rales or runs, was present in 128 patients, 126 of 
whom underwent chest radiography. Alveolar opacities were observed in 18 (14.3%) of patients 
with respiratory symptoms and interstitial opacities in 8 (6.3%) patients. On the other hand 
radiographs suggestive of infection were seen in 46 patients without respiratory symptoms. Of 
all patients radiographed, which included symptomatic and asymptomatic patients, 51 (5.9%) 
had alveolar opacities and 24 (2.8%) had interstitial opacities. There were five deaths (9.8%) 
among patients with alveolar opacities and 10 deaths (38.1%) among patients with interstitial 
opacities (p<0,001). The chance of death in patients presenting alveolar opacities compared to 
patients with normal radiographs was 1.6 (p>0,05), whereas the relative risk of patients with 
interstitial opacities type evolve to death was 8.9 (p < 0.001). When this association was 
controlled by the presence of HIV infection, the risk of patients with interstitial opacities 
progression to death was 5.2 (95% CI 1.7 to 16.2) compared to patients with normal radiographs 
(p < 0.001). Eight of the patients with interstitial opacity were HIV positive (p <0.001) and six 
of them subsequently died. Interstitial opacities were also associated with malnutrition (p 
<0.001), cough (p = 0.04), dyspnea (p <0.001), cyanosis (p<0.001), and rales (p <0.001). Blood 
cultures for bacteria were performed in 34 (45.3%) of respiratory symptomatic patients and were 
positive in 6/20 (30.0%) patients with pulmonary alveolar opacity, but in none of the 14 patients 
with interstitial opacity. Conclusions: Pathogenic mechanisms of alveolar and interstitial 
involvement in patients with VL may be different. Alveolar infiltrates were probably related to 
bacterial pneumonia its prognosis may be improved by the early antibiotic therapy. Interstitial 
infiltrates unresponsive to antibiotics support the hypothesis of Pneumocystis jiroveci 
pneumonia. There are some similarities between respiratory distress in VL patients with acute 
lung injury (ALI) and its most severe form acute respiratory distress syndrome (ARDS), 
although the syndrome has not been described in patients with LV. 
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Abstract:  

Introduction: Parasites of the genus Leishmania secrete molecules that modulate the host 
immune system and thus contribute to the establishment of the infection. Identification and 
functional characterization of these parasite molecules may clarify the pathogenesis of 
leishmaniasis and contribute to the development of prophylactic and therapeutic methods. 
Objectives: This study aimed at identifying biologically active molecules in aqueous extracts of 
Leishmania amazonensis amastigotes. Methods: L. amazonensis extract (LaE; Infect. Immun. 
79:1236-1243, 2011)) was subjected to non-denaturing gel electrophoresis in 12% 
polyacrylamide gel, according to a previously described protocol (PLOS One 4:e5820, 2009). 
The intradermal injection of molecules eluted from gel fragments containing bands with 
apparent molecular weights (MW) around 68, 45, 36, and 28 kDa significantly increased the 
lesion caused by the inoculation of Leishmania braziliensis in the foot pad of Balb/c mice.   The 
proteins from these bands were digested in gel (Anal. Chem. 85: 907−914, 2013), and the 
generated peptides were extracted and analyzed by mass spectrometry. Results: The molecules 
with apparent MW around 68 kDa were identified, through comparison with sequences 
deposited in gene banks and molecular weight congruity, as being heat shock protein 70 (HSP-
70) and succinate dehydrogenase flavoprotein. Discussion and conclusion:  HSP-70 has been 
shown to be released by Leishmania in the cytoplasm of infected macrophages and in the 
intracellular medium. L. amazonensis HSP-70 could, therefore, by interfering with the nature of 
the macrophage activation, down-modulate an effective immune response, leading to disease 
aggravation. No similar information on succinate dehydrogenase flavoprotein, to the best of our 
knowledge, has been reported in the literature. 
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Abstract:  

Some studies show that saliva from sand flies performs an important role as an anticoagulant, 
besides having the most potent vasodilator known, the maxidilan that inhibits the action of 
macrophages, increases blood flow and thus accelerates and optimizes blood repast. Besides 
maxidilan, we know of the existence of salivary proteins with skills that include the inhibition of 
hemostasis, vasoconstriction, inflammation and immune response, and that proved to be 
immunogenic for humans, dogs and rats. Mato Grosso do Sul, the LV is endemic and in spite of 
wide distribution and the growing number of cases, little is known about several 
epidemiological, biological and clinical characteristics. The features of introduction and spread 
of the disease in the State have virtually the same epidemiological characteristic, with the 
disease in dogs by preceding the human cases. In the city of Dourados-MS, cases of canine LV 
have been identified by the Center for Zoonosis Control since 2003, and today the figure as an 
important disease further among the animals being cause for concern for both clinicians and the 
local control authority. This work intends to assess human exposure to saliva of Lutzomyia 
longipalpis and the parasite Leishmania chagasi in the population of Dourados, area not 
endemic to human visceral leishmaniasis, contributing to the understanding of the interactions 
between host-vector in this interlocutory appeal of great importance in public health. So far, 47 
individuals were evaluated with no history of leishmaniasis, from different areas of the city, 



 

between the ages of two and 76 years, average of 39 years. Of these, eight were children below 
twelve years (three boys and four girls), 15 men and 14 women. ELISA reagents for antisaliva 
were (17) 38 and anti-Leishmania (21) 44 suggesting a significant exposure to saliva of the 
insect vector and the protozoan Leishmania chagasi. 
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Abstract:  

Leishmania constitute a clinically important group of protozoan parasites that are responsible for 
a range of disease manifestation in human. The current regime of treatment for leishmaniasis is 
undoubtedly torturous and mostly suffers from drug-resistance, thus necessitating identification 
of newer and potential drug targets. In this direction, the most important cellular process of 
therapeutic interest has been the duplication and expansion of these parasites in both insect 
vector and human host. Recent advances in the understanding of eukaryotic cell division 
processes have implicated indispensable functions of actin-network in the various nuclear 
processes such as chromatin remodeling, mRNA transport and karyokinesis. However, a highly 
conserved nature of actin has always distracted interests of researchers in exploring it as a 
therapeutic candidate in the parasitic infections. Interestingly, Leishmania-actin (LdACT) has 
shown a marked divergence in its structure and function making it an attractive drug target in 
Leishmania parasites. It has been shown that LdACT besides being distributed throughout the 
cell also co-localizes with the nucleus and kinetoplast DNA. Recent, biochemical analysis has 
shown that LdACT directly binds and creates nicks in the double stranded DNA molecule with 
special reference to the kinetoplast-DNA suggesting an importance of actin-network in the 
chromatin remodeling process. Here we show that an actin-binding protein, twinfilin, localizes 
in the nucleus and redistributes specifically on the intranuclear spindle during cell division in 
Leishmania. We found that this protein establishes a tripartite interaction with chromatin 
(DNA), intranuclear spindles and LdACT in the nucleus indicating its plausible role in the 
Leishmania cell division. By generating gene knockout mutants of the twinfilin gene we further 
show that ablation of its expression up to ~50% affects spindle formation and partially arrests 
the cells in ‘S’ phase of the cell division. This inidicated that twinfilin might be complecting the 
events associated with spindle formation and nuclear DNA synthesis. In addition, all the 
attempts to obtain null mutants failed categorically while only aneuploid population survived, 
which suggesed a vital requirement of twinfilin for the survival of these parasites. The present 
study reveals an essential physiological function of twinfilin and invites therapeutic intervention 
towards the treatment of leishmaniasis. 
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Abstract:  

Infection with Leishmania spp is spectral, varying from both asymptomatic and symptomatic 
cutaneous and visceral leishmaniasis (VL). Genetic polymorphisms in Leishmania may 
influence the natural history following infection. The objective of this study was to evaluate 
whether genetic polymorphisms of Leishmania were associated in part with the clinical 
outcomes. We genotyped and sequenced Leishmania isolates obtained from humans with skin 
lesions suggestive of cutaneous leishamaniasis due Leishmania braziliensis, and patient with 
symptomatic VL and people with asymptomatic Leishmania infantum infections and isolates 
from dogs with VL from different areas from the State of Rio Grande do Norte. Samples were 
genotyped for HSP 70 and ITS1, followed by sequencing the PCR products. The sequences 
were analyzed and the reads were mounted using Phred/Phrap package (phred score > 20), 
edited by using Consed and the alignment with reference samples using MAFFT program with 
defaults, thereafter the best-fit nucleotide substitution model was estimated using the 
jModelTest tool. The relationships between strains were estimates based under a Bayesian 
coalescent model using BEAST package, and the final dendrograms were visualized in FigTree 
tool. We obtained 119 sequences for L. infantum strains (54 for ITS1 and 65 for HSP70) and 34 
for L. braziliensis strains (12 for ITS1 and 22 for HSP70). One nucleotide transition among L. 
infantum strains for HSP70 were identified when compared to control samples, whereas one 
transition on three L. braziliensis sequences were found. More genotypic variation was observed 
for canine L. infantum isolates (5 transversions and 3 transitions) in HSP70 sequence. The HKY 
substitution model was consistent for all groups of data and the ln of Likelihood is -2092.4776 
and -688.4843 for HSP70 and ITS1, respectively. These might indicate similar selective 
pressures for both Leishmania species. The dendrograms analysis showed two groups for each 
marker, and these groups were correlated with geographic regions. Our data suggest that the 
presence of local selection pressures that promote prevalence of a few strains in a specific 
district. Resampling are in progress to elucidate unsolved questions. 
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Abstract:  

Visceral Leishmaniasis (VL) caused by Leishmania infantum is characterized by lack of 
activation of peripheral blood mononuclear cells (PBMC) and inability to produce IFN-γ in 
response to Leishmania antigen, which is restored after clinical cure. However, recent studies of 
symptomatic VL patients from Indian showed IFN-γ and IL-10 production by peripheral blood 
cells in response Leishmania antigens. Our objective was to determine the role of activated CD4 
and CD8 T cells in the production of IFN-γ and IL-10 in VL. To reach this aim, we followed, 
prospectively, VL patients (n=16) at diagnosis and after successful treatment (at 4 months and 
14 months) and endemic controls (n=15) (EC). Parasite load in the blood was assessed by 
qPCR, to estimate the level of circulating Leishmania in the study subjects. Whole blood assay 
was used and cells were labeled to determine the level of late activation (CD25) and the 
intracellular level of IFN-γ and IL-10 on CD4 and CD8 cells using flow cytometry. VL patients 
had parasitemia at diagnosis (Mean: 329.8 ± 459.1), and four months post-treatment (Mean: 
801.7 ± 1491.7); but cleared after a year post-treatment (Mean:0.035 ± 0.0495). In addition, 
20% of endemic control individuals had positive parasitemia (Mean: 7,98 ± 22,44). A decrease 
in activated CD8+CD25+ T cells “ex vivo” was observed 4 months post-treatment, (p=0.0121) 



 

however, TCD4+CD25+ T cells remained without changes (p>0.05). The frequency of 
TCD8+CD25+ expressing IFN-γ did not vary after SLA stimulation in symptomatic VL 
(p>0.05) however, those cells increased after 4 months (p<0.05), and after 14 months post 
treatment (p<0.05) as well as in EC (p<0.05). On the other hand the frequency of TCD8+CD25+ 
expressing IL-10 decrease after SLA stimulation in symptomatic VL (p<0.05) and no change, 
stimulus specific, was observed in this cells after treatment. Surprisingly EC present an 
increased frequency after SLA stimulation. Otherwise no significant change in the frequency of 
TCD4+CD25+ expressing IFN-γ or IL-10 was observed. We conclude that despite the decrease 
in levels of activated CD8 T cells after treatment, these cells remain as an important source of 
IFN-γ after cure and no IL-10 is observed after recover. Thus CD8 Tcells could be involved in 
the control of parasitemia and clinical recovery observed in visceral leishmaniasis. 

Support: National Institutes of Health AI-30639 and CAPES 
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Abstract:  

Clinicians have been usually considered malignancies during follow up of the patients who have 
infectious diseases as pre-diagnosis. However, malignancy and an infection disease are seen 
together more rarely with the exception of immunosuppressed patients. This presentation is a 
case report followed up for fever of unknown origin. The patient was first diagnosed 
parasitologically and treated for visceral leishmaniasis (VL) using Liposomal Amphotericin B 
but had diagnosed as diffuse B cell lymphoma in the investigation of bone marrow aspiration 
samples applied for the control of Leishmania amastigotes to evaluate the success of the 
treatment. Case report: A 59 year old female patient admitted to the outpatient clinic of internal 
medicine with the symptoms as fever, weight loss, abdominal pain and weakness during last 4-5 
months. The malignancy was first considered and only hypercellular bone marrow was observed 
in bone marrow biopsy sample, and the patient was transferred to department of infectious 
diseases for investigation of fever of unknown origin. The laboratory test results were as 
follows; leucocyte: 5880 x103/mm3 (neutrophil: %42, monocyte: % 41), Hg: 7 g/dl, 
sedimentation: 68 mm/h and CRP: 1.41 mg/dl. Protein electrophoresis was revealed polyclonal 
hyperglobulinemia (kappa light chain: 495 mg/dl, lambda light chain: 248 mg/dl). No other 
pathology except splenomegaly was detected by total body computed tomography. After 
evaluating of laboratory tests and clinical signs, the patient had diagnosed as visceral 
leishmaniasis clinically and bone marrow aspiration was applied. Amastigotes were seen in 
giemsa stained smears and the parasite was isolated in NNN medium. 

Patient was treated with Liposomal Amphotericin B as 3 mg/kg/day for five days, and repeated 
in 10th and 28th days. Erythrocytes and plasma replacements were also applied but the 
abdominal pain was continued and general situation was not improved. Abdominal computed 
tomography was revealed hepatosplenomegaly, bilateral pleural effusion and minimal intra-
abdominal free fluid. Fever could not be solved and consecutive blood cultures were resulted as 
negative. Because of no response to leishmaniasis treatment, the examination for malignancy 



 

was continued. There was no atypical cell or blast in peripheral blood smear. At the 28th day of 
VL treatment, bone marrow aspiration and biopsy was repeated for checking the amastigotes 
and no amastigotes were seen but diffuse B cell lymphoma infiltration was detected and the 
patient was transferred to clinic of hematological diseases. Visceral leishmaniasis is one of the 
important parasitological diseases mimicking malignancies. VL can also be accompanied to 
malign diseases as in the case of our patient. In these situations, the diagnosis can be difficult 
and very late. Therefore, in endemic areas, especially in immunosuppressive group of patients 
co-infections of VL should be taken into account by the clinicians. 
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Abstract:  

Leishmania donovani causes different clinical forms in Sudan including Visceral Leishmaniasis 
(VL), Post-Kala Azar Dermal Leishmaniasis (PKDL), Mucosal Leishmaniasis (ML) and 
cutaneous Leishmaniasis (CL). Genomic analysis of the parasite isolates from the different 
clinical forms showed no major diversity between the isolates. Cytokine analysis of whole blood 
samples from patients stimulated with live Leishmania donovani, showed a mixed TH1/ Th2 
responses with a dominant inflammatory response in dermal and mucosal leishmaniasis patients 
and a dominant Th2 response in VL patients. 
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Abstract:  

Visceral leishmaniasis (VL) due to Leishmania infantum is endemic in Rio Grande do Norte, 
Brazil. L. infantum induces an altered immune response leading to distinct clinical outcomes in 
humans, which varies from asymptomatic self-healing infections to severe, progressive VL. A 
positive delayed type hypersensitivity skin test for Leishmania antigen (DTH) develops after 
resolution of symptomatic or asymptomatic infection. Males exposed to L. infantum are at 
increased risk of developing VL after puberty, although the sex ratio is equal in younger 
children. Interleukin 10 (IL-10) is an immune modulatory cytokine that inhibits macrophage 
activation and suppresses type 1 cellular responses. We hypothesized that the greater male risk 
of developing VL rather than asymptomatic infection is due to enhanced production of IL-10. 
We determined IL-10 by ELISA in sera of VL patients and healthy endemic controls. All 
subjects underwent a physical examination, delayed type hypersensitivity testing (DTH) for 
Leishmania antigen, and Leishmania serology (Ab). Based on these evaluations, subjects were 
grouped in 5 categories: symptomatic visceral leishmaniasis (VL), recent infection (DTH-Ab+), 



 

asymptomatic seronegative (DTH+Ab-), asymptomatic seropositive (DTH+Ab+), and presumed 
exposed with negative DTH and Ab (DTH-Ab-). The levels of IL-10 in the sera of persons in 
these groups were, respectively, 95.7±51.3 pg/mL (VL), 32.4±4.7 pg/mL (DTH-Ab+), 20.8±3.9 
pg/mL (DTH+Ab-), 10.8±1,6 pg/mL (DTH+Ab+) and 8.3±2.9 pg/mL (DTH-Ab-). IL10 was 
higher during symptomatic VL (88.4 pg/mL) than after treatment (9.3 pg/ml), (p <0.0001). 
Individuals with recent infection (DTH-Ab+) had higher levels of IL-10 than the other groups 
with resolved asymptomatic infections (DTH+Ab+, DTH+Ab) or presumed exposed with no 
apparent infection (DTH-Ab-), (p<0.05, ANOVA). A significant difference in the level of IL-10 
during symptomatic VL (n=89) was found in males, 104.8 ±60.8 pg/mL, compared to females 
(n=39) 74.46±39.4 pg/mL (p<0.05). In (DTH-Ab+), levels of IL-10 in males (n=18) and females 
(n=26) were respectively 35.8±5.3 pg/mL and 30.1±2.4pg/mL p<0.05). No significance 
difference in IL-10 was found by gender in the (DTH+Ab-), (DTH+Ab+) and (DTH-Ab-) 
groups. In summary, IL-10 levels are associated with distinct clinical outcomes of L. infantum 
infections and could explain the greater risk of males to developing symptomatic VL in Brazil. 
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Abstract:  

Objectives: Visceral leishmaniasis (VL) is lethal but the pathogenesis of severe disease is poorly 
understood. Little is known about the contribution of the amount of parasites to mortality. Since 
real-time PCR (qPCR) has been applied successfully to estimate parasitemia and parasite load, 
this study was conceived to evaluate the effect of parasite load and parasitemia, and their 
correlation between themselves. 

Methods: The study population was comprised by 146 hospitalized patients from the city of 
Teresina, Brazil. A single experienced physician prospectively and carefully examined each 
patient. They were classified according to the presence of symptoms and signs such as, 
hemorrhage, fever, abdominal pain, edema, epistaxis, lung x-ray, dyspnea, bacterial infection 
and others. Bone marrow and blood DNA isolation was performed by QIAmp DNA Blood Mini 
Kit (Qiagen, Germany) according to manufacturer’s instructions. Real-time PCR was based on 
TaqMan probe for accurate quantification of the target sequence of the genes. Specific primers 
based on mini-circle kinetoplast DNA (kDNA) and albumin (Applied Biosystems, USA) were 
used. A standard curve was constructed using 10-fold serially diluted L. infantum parasite DNA 
corresponding to 104 to 1 parasite per reaction and human cells serially diluted 2 x 104 to 2 cells 
per reaction (housekeeping gene). Amplification and detection was performed in StepOne™ 
Real-Time PCR System (Applied Biosystems, USA). Cycling parameters were 50 oC for 2 min, 
95 oC for 10 min, and 40 cycles at 95 oC for 15 s and 60 oC for 1 min.  Standards, samples and 
negative controls were analyzed in duplicates. The threshold cycle (Ct) value was plotting by the 
standard curve. Statistical analysis was performed by Mann-Whitney test to analyzed clinical 
status. Correlation was evaluated using Spearman/Pearson correlation, been statistically 
significant at p < 0.05. 

  

Results: The following associations with clinical data were found: a) parasitemia: bleeding, and 
gender. b) parasite load: lung x-ray, lung rules, edema, and epistaxis. c) correlation between 
parasitemia and parasite load (r = 0.2564; p-value  = 0.001). 



 

Conclusions: Parasite load and parasitemia are slightly correlated and contribute differently to 
the signs of VL severity. 
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Abstract:  

Background: Clinical and immunopathological findings concerning the evolution of the 
experimental Leishmania-infection in Cebus apella primate have confirmed its susceptibility and 
support previous indications that this primate may be useful as an experimental model for 
studying cutaneous leishmaniasis. In order to evaluate the role of nitric oxide on the tissue 
parasitism, a correlation between amastigotes and iNOS+ cells density was studied in C. apella. 

Methods: C. apella was inoculated intradermally in six points at the dorsal face of the tail with 
3x106 promastigotes of L. (L.) amazonensis and L. (V.) braziliensis. Skin biopsies were 
collected at 30, 60, 90, 120, 150 and 180 days PI. The skin sections were processed by 
immunohistochemistry using mouse anti-Leishmania (produced in our laboratory) and rabbit 
anti-human NOS2 (Santa Cruz) as primaries antibodies. Novolink Max Polymer (NovoCastra) 
was used for amplification and visualization the reaction. The immunostained cells were 
counting in 10 different microscope fields (40x objective) for estimating the cellular density, 
using an image analysis system (Karl-Zeiss). 

Results: Both L. (L.) amazonensis and L. (V.) braziliensis showed an increase on the skin 
parasite burden till 60 days PI, with decrease since 90 days PI. There were no visible amatigotes 
in the tissue since 150 days PI. In spite of the same profile in the tissue parasitism, the parasite 
burden was higher in L. (L.) amazonensis than in L. (V.) braziliensis infection. Concerning the 
iNOS expression, higher number of positive cells was observed in the first days PI (30 and 60) 
in L. (L.) amazonensis infection (p<0.05) followed by decrease since 90 days PI. However, 
higher number of iNOS+ positive cells was observed in L. (V.) braziliensis since 90 days PI 
(p<0.05). 

Conclusion: These results showed a direct correlation between the parasite burden and iNOS 
expression in the skin lesions of Cebus apella primate experimentally infected with L. (L.) 
amazonensis and L. (V.) braziliensis, suggesting an increase on the microbicidal mechanisms 
related to nitric oxide production in the outcome of experimental Leishmania-infection in Cebus 
apella model. 

Supported by FAPESP, CNPq and LIM50 HC-FMUSP. 
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Abstract:  

Visceral leishmaniasis is a high growing disease around the world, especially in Brazil. The 
vertebrate hosts recognized as reservoirs are limited to mammals. The large number of cases of 
Canine Visceral Leishmaniasis (CVL) and also the skin parasitism became the main source of 
sand fly vectors infections and therefore of humans, with a profile of antropozoonotic disease. 
The current strategy for the control of this disease is based on the elimination of seropositive 
dogs, systematic human cases treatment and vector control. Although dog euthanasia would be 
the main strategy to control the disease, it is not widely accepted, especially by the owners. 
However, most therapeutic strategies studied on dogs have failed to achieve consistent 
parasitological cure at CVL. In this context, the development of a protective vaccine against 
CVL could be a promising tool for control of CVL and consecutively human visceral 
Leishmaniasis. Usually there is a consensus that the cytokine microenvironment plays a central 
role in the pathogenesis result Leishmaniasis. The major effector mechanism involved in 
protective immune response in dogs infected with Leishmania is the activation of macrophages 
by INF- in order to destroy intracellular parasites amastigote form mediated by the production 
of nitric oxide. In this context, immunobiological based Leishmania antigens can be used to 
induce a protective immune response on the type 1, which is a prerequisite for creating a 
successful vaccine CVL. The aim of our study was to evaluate of cytokine profile in dogs at 
different times post vaccination with Leishmune® against leishmaniasis after cultivation of 
leukocyte under stimulation with soluble antigen of Leishmania chagasi. We employed flow 
cytometry and ELISA to analysis the production of cytokines. Our results showed that 
Leishmune® was able to induce an increased the level of production of IL-8 and INF- and 
decrease of IL-10 at the sixth month after a vaccination and theses cytokine the levels retuned at 
the normal values after one year, these results are suggesting that immune responses remains in 
effect during six months been necessary booster dose vaccination at one year. 
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Abstract:  

Coinfection leishmaniasis-HIV is considered emerging disease with highly severe in many 
regions of the world. It has been observed in patients co-infected an important clinical diversity, 
with more severe and spread refractory to conventional treatment. Male, 71 years old, farmer, 
coming from Amaraji, Pernambuco, referring appearance of lesions on the left leg which after 3 



 

months evolved as confluent ulcers whose greatest diameter was about 10 x 6 cm2, associated 
with erythema and edema. Diagnosis of american cutaneous leishmaniasis (ACL) by PCR was 
carried and the treatment with N-methyl-glucamine (15mg/kg/day) for 20 days was done. It was 
observed posterior clinical cure. After five months, the patient was admitted at the hospital with 
loss of appetite, significant weight loss (20 kg), asthenia and persistent diarrhea. Besides, he had 
infiltrated erythematous plaques on both legs that stretched to the distal third of the left thigh 
and reported a history of leprosy treated 10 years ago. It was performed histological exam from 
biopsy of the plate on the left thigh by clinical suspicion, where was observed structures 
suggestive of ACL. Given the clinical systemic associated with the appearance of atypical skin 
lesions, immunosuppression was investigated and, thus, was found the positive serology to HIV. 
Was prescribed antiretroviral drugs and amphotericin B, what provided the regression of lesions. 
The Brazilian population growth, rapid urbanization, anthropic environmental change and 
massive migration have contributed to the spread of LTA in new areas. Also the epidemiology 
of HIV has undergone major changes, with an increase in cases among women, heterosexuals, 
internalization and persons with less education. It was also observed the increase of the disease 
in the elderly, which can be attributed to technological advances that have prolonged they sexual 
life, as well as its resistance to condom use. It is important to investigate immunodeficiencies in 
patients with atypical evolutions of leishmaniasis and alert to the changes in epidemiological 
patterns of seropositive patients. Financial support: CNPq, FACEPE, FIOCRUZ. 
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Abstract:  

Introduction: In cutaneous leishmaniasis (CL) caused by Leishmania braziliensis, the pathology 
is associated with exaggerated production of pro-inflammatory cytokines. In contrast individuals 
who are exposure to L. braziliensis infection but do not develop disease (subclinical L. 
braziliensis infection) have a lower T cell activation and their macrophages produce less 
inflammatory cytokines as compared with CL patients. In contrast to the wide knowledge of T 
cell in human leishmaniasis, very little is known about the role of monocytes/macrophages in 
human L. braziliensis infection. Objective: The aim of the present study was to determine the 
frequency of inflammatory monocytes (CD14+CD16+) in CL patients and SC individuals, and 
characterize phenotypically their functions in tegumentary leishmaniasis (TL). Methods: The 
expression of CD14, CD16, HLA-DR, CD80 and CD86 in monocytes was assessed by flow 
cytometry. The analyses were performed with cells cultured in the absence of any stimulus to 
determine the ex-vivo expression of these molecules. To determinate the intracellular source of 
TNF in monocyte subpopulations, PBMCs were incubated with soluble leishmania antigen 
(SLA) and with LPS and the percentage of cytokine producing cell was determined in the 
CD14+CD16+ and CD14+CD16- cells. Results: The frequency of CD14+CD16+ monocytes 
was higher in CL patients, median was 25% (range 14-47%)  compared with SC individuals 
15% (8.4-33%) and the HS group 12% (5.5-37%), (*p<0.01; **P<0.001). The expression of 
HLA-DR, CD80 and CD86 were significantly higher in the CD14+CD16+ monocytes compared 
with CD14+CD16- cells in both groups (*p<0.05; **p<0.01; *** p<0.001). TNF expression was 
clearly higher in the CD14+CD16+ monocytes than in CD14+CD16- monocytes from both CL 
patients and SC individuals with SLA stimulation. Conclusion: These data suggest that the high 
frequency of CD16+ monocytes and the high activation status of these cells detected by 



 

increased expression of HLA-DR, CD80, CD86 and TNF production may play an important role 
in the pathogenesis of L. braziliensis 
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Abstract:  

Author’s aim is to present a rare case with bacterial and parasite co-infection in an 
immunocompetent subject. 

A 24 years female was hospitalized in the Department of Infectious Diseases in UHC “Mother 
Teresa” in Tirana with fever of unknown origin. She lived in a rural zone in the north of Albania 
and was treated in the regional hospital for Leishmaniasis resistant to antimony. She had four 
weeks history of high fever, headache, malaise, prostration and pain in articulations. 

Objective examination showed pallor and toxic face, enlargement of liver and spleen. She had 
no meningeal signs, rales or abnormal cardiac murmur. 

Laboratory findings were: RBC 3560000, Hb 11 g%, PLT 150000, WBC 2800, absolute 
lymphocytosis. X rays and cardiac sonography didn’t show any pathology. Culture of the blood 
or urine didn’t find any pathogen. Serology exams were: HIV negative, Leishmania positive, 
Rose Bengal positive, Wright 1:1280, Widal TO 1:160, TH 1:320. Microscopic examination of 
marrow aspiration showed leishmania amastigote. 

She started treatment with antimony (glucantime) 5mg/kg, Trimetoprim+ Sulphometoxasol 960 
mg x 2 and Rimphampicin 300 mg x2 and after ten days the patient had no more fever. 

Widal examination after a week treatment was TO 1:320, TH 1:320. The antibiotic treatment 
course finished after 42 days and antimony drug after 28 days. 

Laboratory findings after treatment were: Widal TO 1:40, TH 1:80, Rose Bengal positive, 
Wright B. melitensis 1:160. WBC 7100, RBC 3990000, Hb 11.7g%, PLT 290000. Microscopic 
marrow aspiration didn’t show more leishmania parasites. 

Serologic tests after six months were: Widal TO=0, TH 1:40, Wright 1:40. One year latter 
serology for leishmania and Wright were negative and Widal TO=0, TH 1:40. 

Conclusion: in developing countries, co-infection possibilities are to be checked in fever of 
unknown origin. 

Author’s aim is to present a rare case with bacterial and parasite co-infection in an 
immunocompetent subject. 

A 24 years female was hospitalized in the Department of Infectious Diseases in UHC “Mother 
Teresa” in Tirana with fever of unknown origin. She lived in a rural zone in the north of Albania 



 

and was treated in the regional hospital for Leishmaniasis resistant to antimony. She had four 
weeks history of high fever, headache, malaise, prostration and pain in articulations. 

Objective examination showed pallor and toxic face, enlargement of liver and spleen. She had 
no meningeal signs, rales or abnormal cardiac murmur. 

Laboratory findings were: RBC 3560000, Hb 11 g%, PLT 150000, WBC 2800, absolute 
lymphocytosis. X rays and cardiac sonography didn’t show any pathology. Culture of the blood 
or urine didn’t find any pathogen. Serology exams were: HIV negative, Leishmania positive, 
Rose Bengal positive, Wright 1:1280, Widal TO 1:160, TH 1:320. Microscopic examination of 
marrow aspiration showed leishmania amastigote. 

She started 
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Abstract:  

American cutaneous leishmaniasis (ACL) is an infectious parasitic disease that predominates in 
young adults, but in recent years there has been a change in the epidemiological profile of the 
disease with involvement of children and adolescents. In Pernambuco State, Brazil, the number 
of reported cases of ACL is increasing, especially in the Rain Forest area, which is responsible 
for 64.2% of total cases recorded in the whole State. A 6-years-old, male, coming from Pinto 
Sugar mill, a locality in the city of Moreno, metropolitan area of Recife, Pernambuco, which is 
an endemic area for ACL. He was admitted at the Clinic of Infectious Diseases, Hospital 
Oswaldo Cruz, with exulcerated crusted lesions on the lower and upper lip accompanied by 
significant edema, and increase during one month. Treatment with Acyclovir was implemented 
for eight days by clinical suspicion of herpes, but there was no improvement in clinical status. A 
new anamnesis was done and in the histopathologic exam from biopsy of the lesion were viewed 
Leishmania forms. Collections of cutaneous exudate were made by bacteriological swabs from 
both crusted lesions and salivary fluids in the region below the tongue and oral mucosa, and 
were processed by polimerase chain reaction with B1/B2 primes specific for the subgenus 
Viannia at the Serviço de Referência em Leishmanioses do Centro de Pesquisas Aggeu 
Magalhães - Fiocruz - PE. The results of PCR from swabs were consistent with ACL. According 
to the researcher responsible for the study area, the child was treated in 2010 by present at that 
moment two cutaneous lesions undergoing the left foot, with regression of lesions. The 
treatment was implemented with N-methyl glucamine 20mg/kg/day. After eight days there was 
a reduction of edema and bilateral lesion regression. The diagnosis of ACL has been associated 
with clinical, epidemiological and laboratory aspects. Although the mucosal form is less 
common in children, the diagnosis should be recommended when there is origin from an 
endemic area. 
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Abstract:  

Leishmaniasis is a parasitic disease caused by protozoan flagellates that belong to the leishmania 
genus. Cutaneous diseases range from mild skin ulcers to severe mucocutaneous destruction. 
The outcome of infection depends mainly on the strain of Leishmania and on the host 
immunological response. Leishmanias develop inside the macrophage and IFN-gamma and 
others Th1 cytokines are essential in protecting against all Leishmania infections due to NO 
production. Conversely, the induction of a Th2 cytokine response is associated with 
susceptibility to infection. Photodynamic Therapy (PDT) utilizes an otherwise nontoxic 
chemical to create oxidative damage in cells when exposed to light. In this study, we analyzed 
the local and systemic expression of Th1 and Th2 cytokines in BALB/c mice experimentally 
infected with L. braziliensis after PDT-ALA mediated (Aminolevulinic Acid). Skin foot pad and 
spleens from infected animal, submitted or not to 1, 2 or 3 PDT sections were homogenized 
(Ultra-Turrax®) in PBS buffer containing surfactant and a protease inhibitor. Homogenates 
were centrifuged and supernatants were used for cytokines titration by CBA (Cytometric Beads 
Array). Cytokines levels are expressed in pg/mL of total tissue weight. Parasite burden were 
evaluated in skin imprints. We observed that IFN-gamma and IL-4 levels were higher in skin 
lesions than in spleens whereas levels of TNF-alpha, IL-2 and IL-5 were similar. Also, after a 
single PDT an increase of IL-4 levels and a decrease of IFN levels were observed only on skin 
samples. After the second and the third sections, levels of these cytokines were restored. Levels 
of TNF-alpha, IL-2 and IL-5 were not affected by PDT in any therapeutical approach used in 
this study. Moreover the parasites number decreased after a first PDT section and maintaining 
reduced during consecutive sections (about 4 times). This data suggested that a single PDT 
section improve Th2 cytokines and decrease Th1 cytokines, probably due to a direct effect on T 
lymphocyte or an indirect effect on Leishmania lyses, mediated by reactive species (oxigen 
and/or nitrogen) yielded after therapy. Supported by FAPEMIG, CNPq and Cefores. 
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Abstract:  

Natural killer cells (NK) are an important component in early resistance against intracellular 
pathogens such as Leishmania spp. They are cytotoxic and potent cytokine producer, 
particularly interferon-γ (IFN-γ) and tumor necrosis factor-α (TNF-α), allowing the induction of 
Th1-like response, important in the resolution of leishmaniasis. NK cells can be subdivided into 
two subsets: CD56bright NK cells and CD56dim NK cells. Both populations define NK functions, 
which are governed by a fine tuned balance of signaling from inhibitory and activating receptors 



 

expressed on these cells. To date, these aspects have not been investigated in human cutaneous 
leishmaniasis. In this study we evaluated peripheral NK cell subpopulations associated with 
different clinical forms of American cutaneous Leishmaniasis (ACL). Ten localized cutaneous 
leishmaniasis patients (LCL), ten mucocutaneous (MCL), four intermediate or cutaneous 
chronic leishmaniasis (ICL) and fifteen healthy volunteers (controls) were studied. NK cells 
phenotypes (CD56+CD16+, CD56bright, CD56dim,NKp80,NKp46, NKG2A, NKG2D, CD69) and 
NKT cells were assessed in peripheral blood by flow cytometry. LCL patients showed a 
decreased percentage of NKT cells compared to ICL patients and healthy volunteers (p = 0.02).  
Interestingly, the CD56bright NK cells were significantly increased in patients with LCL 
compared to the other groups (p <0.001). In contrast, patients with intermediate forms of 
Leishmaniasis (MCL and ICL) showed an increase in CD56dim NK cells (p <0.001) than LCL 
patients and controls. A higher percentage of CD56bright NK cells activated (CD69) was 
observed in LCL and ICL patients compared to controls and MCL patients. (p <0.001). 
Additionally, CD56dim NK cells have shown a higher expression of CD69 in LCL patients 
compared to the control group (p = 0.018). Finally, it was observed an increased percentage of 
CD56 bright NK cells expressing NKp46 (associated with cytotoxicity) in LCL patients 
compared to other groups (p <0.0001). 

Overall results suggest that CD56bright NK subpopulation is an important cellular effector in the 
localized form of ACL. Indeed, these cells might play a role in the induction of the adaptive 
immune response, particularly in LCL and ICL patients promoting Th1 responses. 

Supported by UCV CDCH-PG-09-7429-2008/2 and BNP Paribas France. 
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Abstract:  

In this study the level of IL-23 and IL-27 produced by macrophages derived from peripheral 
blood mononuclear cell culture collected from patients with healing or non-healing form of 
cutaneous leishmaniasis lesion were compared before and after treatment with live Leishmania 
to explore whether IL-23 or IL-27 plays any role in healing process of cutaneous lesions induced 
by L. major. 

Twenty patients resident in Isfahan Province, with healing or non-healing form of cutaneous 
leishmaniasis lesion caused by Leishmania major participated in this study. In vitro productions 
of IL-23 and IL-27 by peripheral blood derived macrophages, before and after stimulation with 
live L. major (MRHO/IR/75/ER) promastigotes were evaluated using ELISA method. Patient 
with healing form of lesion received no treatment and patient with non-healing form of lesion 
received at least 2 courses of glucantime.The mean production of IL-23 and IL-27 from 
macrophages of patients with healing form of lesion was significantly higher than patients with 



 

non-healing form of lesion. The levels of IL-23 and IL-27 in culture supernatants before and 
after stimulation in healing form of CL was significantly higher than non- healing form of CL (P 
< 0.001).It seems that IL-23 and IL-27 might play a role in human leishmaniasis and further 
studies are needed to understand the role of IL-23 and IL-27 in leishmaniasis. 
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Abstract:  

Cutaneous leishmaniasis (CL) is a self-healing skin disease; however rarely for unknown 
reason(s) the lesion develops to a non-healing form. It seems that the initial contact of 
Leishmania parasites with the host innate immune system is an important step in the outcome of 
the disease. Recent studies suggested that TLRs play a role in Leishmania recognition. In the 
present study the level of TLR2 and TLR4 were checked in patients with healing form of lesion 
and compared with that of patients with non-healing form of lesion caused by L. major 
infections. Gene expression of TLR2, TLR4 in peripheral blood derived macrophages, before 
and after stimulation with live L.major (MRHO/IR/75/ER) promastigotes were evaluated using 
quantitative real-time reverse transcription PCR and flow cytometry. The results showed that 
mean relative gene expression and difference membrane expression of TLR2 in macrophages of 
patients with healing form of lesion was significantly higher than patients with non-healing form 
of lesion (p<0.0001 and p=0.0034), respectively. The results also showed that mean relative 
gene expression and difference of protein expression of TLR4 in macrophages of patients with 
healing form of lesion was significantly higher than that of patients with non-healing form of 
lesion (p=0.021 and p=0.002).Our data indicated a possible role for TLR2 and TLR4 in the 
outcome of the lesion. Further studies are needed to understand more about the role of these 
immune factors in leishmaniasis. 
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Abstract:  

This study aims to find out the efficacy of Bacillus Calmette-Guerin (BCG) bacterial system as a 
non specific cell immune stimulator in animal model of viable Leishmania major 
immunotherapy. In this study BCG was used as a cell immune stimulator with different doses of 
live L. major in Balb/c mice. L. major (MRHO/IR/75/ER) was cultured in N.N.N medium and 
produced in large scale using RPMI 1640. 8 groups of Balb/c mice were inoculated with 



 

different doses of harvested L. major in stationary phase. For each dose two groups of ten mice 
were selected (One group received parasites with BCG, and the second received parasites 
without BCG). Leishmanin Skin Test (LST), clinical examinations and ulcer measurement were 
shown that immunoprophylaxis with low doses of parasite (120 and 1200 promastigote per 
mouse) with or without BCG could stimulate cell immunity to produce protection against lethal 
visceral leishmaniasis of Balb/c model. Moderate doses of parasite (12000 promastigote per 
mouse) produce partial protection. There was no protection with high doses of parasite (200000 
promastigote per mouse).Using Low doses of live parasites plus BCG is suggested to apply in a 
human trial for prophylactic purposes. 
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Abstract:  

Th17 response is associated with the development of harmful autoimmune and inflammatory 
conditions and with protection against some infectious agents. Th17 cells produce IL-17, IL-22 
among other cytokines, being important the IL-23 in the development and maintenance of this 
response. Previous studies have shown that the Th17 response is involved in the pathogenesis of 
the inflammatory reaction in Leishmaniasis, particularly in mucocutaneous Leishmaniasis 
patients (MCL). However, other severe forms of cutaneous Leishmaniasis (intermediate, ICL 
and diffuse DCL) have not been evaluated. In order to investigate that, we determined Th17 
cytokines (IL-17, IL-22 and IL-23) in different clinical forms of American cutaneous 
Leishmaniasis (ACL).   A total of 41 ACL patients and 18 healthy volunteers were studied. All 
patients were diagnosed using established clinical, epidemiological and histopathological 
criteria as either localized cutaneous (LCL=16), intermediated or cutaneous chronic (ICL n=14), 
mucocutaneous (MCL=13) and diffuse cutaneous leishmaniasis (DCL=8). IL-17, IL-22 and IL-
23 levels were detected by ELISA in serum samples and in supernatants from peripheral blood 
mononuclear cells (PBMC) stimulated with PHA-M and crude antigens of L.(L) mexicana 
(MHOM/BZ/82/BEL21) and Leishmania (V) braziliensis, (MHOM/BR/75/M2903).  High serum 
IL-17 and IL-23 levels were observed in samples from DCL patients (0.0035 

in vitro stimulation with L (V) braziliensis antigen (39.9 pg/mL) than other groups. In contrast, 
to than observed for IL-22 in supernatants from PMNC cultures from the same patient group; 
increased levels of IL-22 was produced in response to L (L) mexicana (50.4 pg/mL) and L (V) 
braziliensis  (41.5 pg/mL) (MCL vs LCL, ICL, DCL and controls, p<0.05). 

Taken together, these results suggest the presence of Th17 response in LCL patients that may 
contribute to the control of Leishmania spp infection. Additionally, at the severe manifestation 
of the disease such as MCL and DCL, the presence of IL17 with low production of IL-22 may 
suggest the contribution of other cellular groups in the pathology observed in these susceptible 
forms of ACL. 

Research founded by CDCH-UCV No. PG-09-7429-2008-2. 
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Abstract:  

Introduction 

Leishmaniasis is a serious public health problem affecting 12 million people around the world. 
Although some of the anti-leishmania drugs used are partly effective, drug resistance has 
evolved and become a persistent problem. Therefore, research efforts are being directed towards 
discovering new drugs with different mechanisms of action, low cost and high efficacy. To this 
purpose, new strategies have been adopted in drug research, such as the use of genomics, 
proteomics and metabolomics. In this study, we have carried out an in silico analysis of the 
Leishmania braziliensis energy metabolism in order to identify the genes and their respective 
predicted enzymes participating in glycolysis and in the Krebs cycle. We then searched drug 
databases for potential inhibitors of these enzymes. 

Materials and Methods 

Information about the genome of L. brasiliensis was obtained from the GeneDB TritrypDB 
databases. In GeneDB, each gene was first identified by the nomenclature of the enzyme. Once 
the identity of the gene was obtained, TritrypDB was then interrogated for the corresponding 
predicted peptide sequence. This sequence was then used to search for target similarity in TTD 
and DrugBank, two freely available databases that contain information about known targets and 
their matching validated drugs. Each of the enzymes of the energy metabolism was treated as a 
potential therapeutic target. All drugs with an output expectation value (E-value) lower than 1e-
5 were listed. The compiled data were then compared with the target-drug data of L. braziliensis 
available in the TDR Targets database, and all data were integrated in light of the knowledge 
available about metabolic targets. 

Results 

We identify drugs which are predicted to interact with 14 out of 36 (39%) enzymes of the L. 
braziliensis energy metabolism. Out of these 14 enzymes, 5 and 9 participate in glycolysis or the 
Krebs cycle, respectively. Most of the drugs (64%) against the 14 targets identified are already 
approved for treatment of bacterial diseases, nutritional deficiency, parasitic infections and 
cancers, among others. Additionally, some of the compounds have been tested against parasites 
of medical interest. 

Conclusion 

We use bioinformatics and knowledge management as tools to search and analyze information 
available in genome and drug databases. The large numbers of data retrieved and information 
mismatches between different databases have made the task intricate. Still, it was possible to 
identify many potential drugs against L. braziliensis that interact with specific enzymes of the 
energy metabolism. Most of these drugs are approved for clinical use in humans, but have never 
been tested against Leishmania parasites. We now pretend to carry out in vitro tests with some 
of these drugs, which may pave the way for their use alone or in combination with drugs 
currently used in the treatment of leishmaniasis. 
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Abstract:  

LACK(Leishmania analogue of the receptor kinase C) is a conserved protein in protozoans of 
the genus Leishmania which is 

associated with the immunopathogenesis and susceptibility of BALB/c mice to L. major 
infection. Previously, we 

demonstrated that intranasal immunization with a plasmid carrying the LACKgene of 
Leishmania infantum (LACK-DNA) 

promotes protective immunity in BALB/c mice against Leishmania amazonensis and 
Leishmania chagasi. In the present 

study, we investigated the protective immunity achieved in hamsters intranasally vaccinated 
with 2 doses of LACK-DNA 

(30 μg). Compared with controls (PBS and pCI-neo plasmid), animals vaccinated with LACK-
DNA showed significant 

reduction in parasite loads in the spleen and liver, increased lymphoproliferative response and 
increased nitric oxide (NO) 

production by parasite antigen-stimulated splenocytes. Furthermore, hamsters vaccinated with 
LACK-DNA presented 

high IgG and IgG2a serum levels when compared to control animals. Our results showed that 
intranasal vaccination with 

LACK-DNA promotes protective immune responses in hamsters and demonstrated the broad 
spectrum of intranasal 

LACK-DNA efficacy in different host species, confirming previous results in murine cutaneous 
and visceral leishmaniasis. 
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Abstract:  

In Tunisia, the transmission of Zoonotic Cutaneous Leishmaniasis, caused by Leishmania (L.) 
major appeared for the first time in Kairouan in 1982 and spread to Sidi Bouzid where it 
emerged as an epidemics in1991. Since then, the disease is maintained in these areas and 
expanded to other governorates in the center and the south. To assess the evolution of the strains 
over twenty years, ten microsatellites were used to characterize 108 strains of L. major collected 
from patients in Kairouan and Sidi Bouzid: 35 Old Strains (Population 1 isolated between 1991 
and 1992) and 73 new strains (Population 2 isolated between 2009 and 2011). 

A total of 35 alleles were detected. In historical population, two of the microsatellites were 
monomorphic, revealing 26 genotypes out of 35 strains, whereas, all the ten microsatellites were 
all polymorphic in contemporary samples exhibiting eleven more genotypes out of 73 strains. 
This shows that both genotypic (0.74 versus 0.5) and genetic diversity (0.28 versus 0.12) were 
much higher in the old samples. Observed heterozygosity ranged from zero to 0.4, which was 
considerably lower than the mean expected. Inbreeding coefficients Fis ranged from 0.514 in old 
strains to 0.799 in new samples indicating a degree of homozygosity more important in the 
recent populations. The phenetic tree revealed no strict partition between the two populations 
with the presence of overlapping clusters. Nevertheless, we obtained a moderate but significant 
genetic differentiation (Fst= 0.1672, p-value= 0.050). These results suggest the existence of high 
genetic connectivity over time. 

Microsatellite data showed that the turnover of the L. major population after 20 years since the 
emergence of the first epidemics led to some changes in genetic patterns. More specifically, we 
observed a decrease in genotypic and genetic diversity. This can be due to a better management 
of the disease in humans and thus an elimination of a part of the Leishmania population. 
Nevertheless, the low but significant genetic differentiation suggests a low turnover of the L. 
major population and a circulation of the parasites at a low level. The inclusion of strains 
isolated from vectors and reservoirs but also the seroprevalence study in the healthy inhabitants 
could give precious information in order to better understand the L. major transmission. 
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Abstract:  

The molecular epidemiology studies show that L. major is spreading from the South West to 
new areas in the center of Tunisia. This study had for objectives to investigate the population 
dynamics of L. major in order to explain how the parasites are organized according to the 
geographical distribution, the ecology and the chronological emergence of Leishmaniasis in 
humans. We have thus studied the population structure of 138 L. major human cases isolated 
from different endemic areas in the South West and in the Center of Tunisia. Genetic 
polymorphism was studied using 10 microsatellite markers. We estimated different genetic 
variability indices using the computer program FSTAT to characterize the population. Overall, 
inbreeding coefficient (Fis) was high in all the populations suggesting a deficit in 



 

heterozygosity. As expected, observed heterozygosity among microsatellites was substantially 
low compared with the expected value. Our results support the recent postulate assuming that 
these parasites follow a mix-mating model. The genetic differentiation index, Fst showed a 
slight and marginal significant genetic differentiation between south and center populations, 
with higher allelic richness in the south. These results are in agreement with the chronology of 
Leishmaniasis emergence in humans (oldest in the south). Nevertheless, the important migration 
rate suggests the frequent or recent circulation of parasites between these populations and thus 
explains the low genetic differentiation (Fst). The different ecosystems do not seem to influence 
the population structure of L. major. The analyses, focused on two areas in the center with a 
different history of Leishmaniasis emergence in humans, showed that genetic diversity was 
faintly higher in the emerging focus even though the genetic differentiation was almost absent. 
This suggests a similar temporal origin of the two foci, but an emergence or detection in humans 
at different time. Nevertheless, to assess undoubtedly the population structure of L. major in 
Tunisia, it would be essential to perform a global genetic study integrating the sympatric strains 
of all the compartments of the cycle, i.e. strains from vectors and reservoirs. 
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Abstract:  

Mostly Leishmania guyanensis cause cutaneous (CL) and mucosal leishmaniasis (ML) in the 
Amazonas state. It is not understood why only a proportion of individuals infected with L. 
guyanensis develop CL or ML. Notably, the development of CL or ML in only a proportion of 
individuals infected with L. guyanensis and the tendency for its familial aggregation suggest that 
genetic factors may be involved in such susceptibility. High levels of proinflammatory cytokines 
are observed in patients with CL or ML. IL-1β is a proinflammatory cytokine playing important 
role in immunity against Leishmania infection and the outcome of the disease and present 
functional polymorphisms in the promoter region of its gene IL-1B. 

Methods. We assessed, by polymerase chain reaction restriction fragment–length polymorphism 
analysis, IL-1B variant in the promoter region at position -511C/T (rs16944) in 150 cases of CL 
and 150 unrelated controls from the Amazonas state of Brazil. Chi-square analysis was 
performed to compare distribution of genotypes and alleles frequencies between CL and 
controls. 

Results. Case control analysis showed a trend of association between the C allele (OR 1.36; 95% 
CI 0.93-2.00; P = 0.031) and CL. Distribution of the genotypes were in Hardy-Weinberg 
equilibrium in both the CL and control groups. The distribution of genotypes frequencies among 
the CL group and the control group was (TT 29%; CT 50%; CC 21%) and (TT 37%; CT 50%; 
CC 13%) respectively. The CC genotype showed an increased frequency among the CL patients 
versus the controls (OR 1.96; 95% CI 0.93-3.93; P = 0.027). 

Conclusion. The functional variant in the promoter region of IL-1B in our study seems 
preliminarily to be a genetic factor contributing to the susceptibility to CL. However, further 



 

studies are needed with greater sample size to confirm whether this variant is associated with 
susceptibility to CL. 
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Abstract:  

Protozoan parasites of the genus Leishmania (Kinetoplastida:Trypanosomatidae) cause 
widespread and devastating human diseases. Visceral leishmaniasis is endemic in Ethiopia 
where it has also been responsible for fatal epidemics. It is postulated that genetic exchange in 
Leishmania has implications for heterosis, spread of virulent strains, resistance to 
chemotherapeutics, and exploitation of different hosts and vectors. In the current work over 90 
biological clones of Leishmania donovani derived from human isolates from Ethiopia were 
characterised by high resolution Multilocus Microsatellite typing (MLMT) and Multilocus 
Sequence typing (MLST). Results showed that four isolates (and associated biological clones) 
are clearly genetic hybrids, each possessing allelic profiles from two parental donors in the 
Ethiopian panel. Outputs from both MLMT and MLST were congruent. Parental alleles situated 
on different chromosomes were inherited by the hybrid progeny. Differential allelic profiles of 
the hybrids suggest that a minimum of two separate recombination events have occurred among 
the panel of strains studied. FACS analysis demonstrated that all hybrids and associated clones 
were minimally diploid. Mitochondrial sequences show uniparental inheritance for all hybrids, 
each possessing a single mitochondrial sequence type. Two of the four hybrid isolates were from 
patients co-infected with HIV. Together the data suggest a meiotic mode of hybridisation with 
substantial phyloepidemiological implications. 
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Abstract:  

The aim of this work was to better characterize the involvment of the gastrointestinal tract (GIT) 
in canine visceral leishmaniasis using histological, parasitological and immunological studies 
associated to the clinical status of the animals. Forty-four mongrel dogs naturally infected with 
Leishmania (Leishmania) infantum chagasi and obtained from the Control Zoonosis Center of 



 

the Municipality of Ribeirão das Neves, Belo Horizonte Metropolitan area, Minas Gerais (MG) 
state, Brazil, were analyzed. Other six uninfected dogs were used as controls. After necropsy, 
gross analysis was done without noticing any lesions or ulcers. Under histological analysis, all 
infected dogs showed an increased number of cells (mainly macrophages, plasma cells and 
lymphocytes) in lamina propria (LP) expect in esophagus in comparison to controls. Besides 
parasite distribution in the GIT was evident in all intestinal segments irrespective of the clinical 
status of the dogs, but the parasite load was statistically high in the caecum and colon. Some 
cellular antigens were analyses from cells obtained from LP of jejune and colon. In general, all 
studied receptors are high expressed in infected animals. We observed that expression of TLR2+ 
and CD11c+ as well as CD14+ Mannose+ was more frequent in the colon compared to the jejune. 
Rather, TLR9+ was more frequent in the jejunum compared to the colon. T CD4+ e 
 TCD4+/FOXP3+ was more frequent in jejune than colon. Infected animals revealed increase 
CD4+ and Foxp3+ and decrease CD8+ frequencies. MFI (mean fluorescence intensity) was also 
carried out in cells of LP. There was difference between TLR9+, CD4+, CD8+, CD4+, FOXP3+ 
and CD11b+ whereas MFI was more intense in jejune. In contrast CD14+ and TLR2+ expression 
were more intense in colon. CD11c+ and Mannose+ did not present any MFI difference between 
jejune and colon. These results show that infected dogs have more CD4+ and Foxp3+, and less 
CD8+ antigen expression than uninfected dogs. We also found IL-10 and TNF-α in tissue where 
they are more intense in jejune than colon. Moreover, the cytokine IL-4 were mainly found in 
colon. Thus, the TGI segment with lower parasite load showed high frequency and expression of 
receptors CD4+, Foxp3+, CD11b+, TLR9+, besides the presence of IL-10 and TNF-α. In contrast, 
the TGI segment with higher parasite load showed also concomitant high frequency of CD14, 
TLR2, CD11c and IL-4. We have concluded that in CVL there is a high Foxp3+ in the LP of the 
jejune. Probably the normal intestinal mucosa has an IL-10 dependent immunological 
mechanism where Foxp3+ cells are able to produce this IL-10. As Foxp3+ was also found in 
colon in normal conditions it suggests a local role of these cells in the intestinal homeostasis.  
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Abstract:  

Dogs are the main domestic reservoirs of Leishmania infantum in canine visceral leishmaniosis. 
Thirty mixed-breed dogs categorized as naturally infected with Leishmania infantum, 
symptomatic (n = 19) and asymptomatic (n = 11) were used. Nine uninfected controls were also 
included in the study. Serum levels of trace elements (copper, iron, zinc, selenium) and nitric 
oxide were measured. Blood and tissue levels of antioxidant enzymes of Cu-Zn superoxide 
dismutase, catalase and glutathione peroxidase were also measured. Otherwise, lipid 
peroxidation was measured in plasma. Histological and morphometric analyses of lesions were 
done in liver, spleen and lymph nodes. Our results showed alterations in all infected dogs, 
mainly in the symptomatic. Iron, zinc, selenium, catalase, glutathione peroxidase and oxide 
nitric were lower than controls. In contrast, cupper, superoxide dismutase and lipid peroxidation 
were higher than controls. A chronic inflammatory reaction, congestion, hemosiderin pigment 
deposition (iron deposition) and fibrosis was observed in all studied organs of all infected dogs, 
with symptomatic ones presenting severe lesions associated with a high parasite load. In 
parallel, a lower tissue antioxidant enzymes activity was also observed in infected dogs than 
controls. Tissue alterations as inflammation, hemosiderin pigment deposition and fibrosis were 



 

negatively correlated with lower tissue antioxidant enzymes activity and positively correlated 
with iron tissue deposition. We confirmed oxidative stress in tissues of CVL, indicated by 
enhanced lipid peroxidation and altered status of trace elements. We have shown evidences that 
the enhanced of LPO, Fe tissue deposition and decrease antioxidant enzymes activity are linked 
to tissue damage and may provide an explanation for severe tissue lesions during the evolution 
of canine visceral. 
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Abstract:  

We have proposed that canine visceral leishmaniasis (CVL) is a fibrotic disease, based on a 
systemic fibrotic picture found in the chronic condition in which the inflammatory cells 
apparently direct fibrosis formation. Twenty-four cases (symp- tomatic dogs) were selective 
from a total of one hundred and five cases naturally infected with Leishmania chagasi identified 
during an epidemiological survey of CVL carried out by the metropolitan area of the 
municipality of Belo Horizonte, MG, Brazil. The histological criterion was intralobular liver 
fibrosis as previously described in dogs with visceral leishmaniasis. In addition to liver, we 
describe and quantify a conspicuous and systemic deposition of collagen in other organs, includ- 
ing spleen, cervical lymph nodes, lung and kidney of all the infected symptomatic dogs. We 
have found a systematic fibrotic picture where inflammatory cells appear to direct fibrosis in all 
studied organs. We propose CVL as a fibrotic disease. 
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Abstract:  

Protein arginine methylation is a post-translational modification conserved across several 
eukaryotic taxa. It is widely known to modulate protein-protein and protein-RNA interactions 
via methylase activity of enzymes termed protein arginine methyltransferases (PRMTs) on 
targeted arginine residues. Trypanosomatids are ancient eukaryotes that carry five PRMT 
homologs in their genomes, including a PRMT7 homolog, not found in any other unicellular 
eukaryote genome. However their functional potential in these parasitic protozoa are still largely 
under-explored. In this study, we have generated Leishmania major transfectants with 
completely disrupted or increased LmjPRMT7 expression from wild-type levels. Based on in 
vitro macrophage and in vivo mice infections we concluded that LmjPRMT7 expression 
restrains parasite virulence within mammalian host. The knockout mutant displayed an 
increased infectivity of macrophages while the overexpressor transfectant barely induced any 
lesion in susceptible mice. On the other hand, neither procyclic promastigotes nor 
metacyclogenesis seemed to be affected by the altered levels of PRMT7 expression. 
Interestingly, wild-type LmjPRMT7 expression levels peak at early-logarithmic stage and 



 

decreases as the growth curve progresses into late-log and late-stationary phases. Furthermore, 
we identified putative LmjPRMT7 substrates and interacting partners by immunoprecipitation 
experiments using a HA-tagged version of this protein. This analysis revealed at least eleven 
RNA-binding proteins (RBPs) associated to this methyltransferase that may act as post-
transcriptional regulators in the parasite. Since RBPs are well-known mammalian PRMT 
substrates, we believe that interactions established between the identified proteins and their 
RNA targets may be modulated by arginine methylation, which still needs further investigation. 
This work consists of the first study to describe a role of a unicellular parasite PRMT7 homolog 
in parasite-host interaction. 
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Abstract:  

Mucosal immunization is a pain-less alternative strategy for delivering vaccine antigens. 
Recently, we demonstrated that BALB/c mice intranasally immunized with Leish-111f plus 
cholera toxin (CT) adjuvant control lesion development in Leishmania major infection at tail 
base. However, lesion development may vary according to the site of infection as demonstrated 
in naïve mice infected with L. major. In this study, the protective effect of Leish-111f intranasal 
immunization was evaluated in L. major footpad infection model. 

BALB/c mice immunized intranasally with Leish-111f plus CT or non-immunized were infected 
with L. major (MHOM/UZ/91/PM2 or MHOM/IL/80/Friedlin) intradermally at tail base or 
subcutaneously at footpad. Disease progression was monitored by measuring lesion size weekly. 
Parasite burden in the skin lesion of the infected mice were measured at 2, 3, and 4 weeks post 
infection (wpi). Splenocytes were collected after infection and the recall productions of IFN-γ 
and IL-4 were measured. 

In non-immunized mice infected at tail base or at footpad, progressive lesion development with 
the increase in parasite burden was observed from 1 wpi. In immunized mice infected at tail 
base, immunoreactive swelling without increase in parasite number was temporally observed at 
1-5 wpi, however, the lesion development was completely controlled. In immunized mice 
infected at footpad, immunoreactive swelling was also observed from 1 wpi, which gradually 
become smaller in some mice. However, the rest of mice showed similar lesion development as 
that of non-immunized mice. Surprisingly, even the controlled footpads started to develop the 
lesion with the increase in parasite burden at 6 wpi or later. In immunized and footpad-infected 
mice, strong Th1-polarized cytokine production demonstrated in immunized and tail base-
infected mice were not clearly observed, suggesting non-healing Th2-type immunoreactions 
were evoked and overcame the Th1-type reaction. Although under the experimental conditions, 
the impact of intranasal immunization seems to be different depending on the infection sites. 
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Abstract:  

The early endocytic compartment is also known as the sorting compartment, however, the 
mechanism of sorting of endocytic ligands is not well defined. Interestingly, three isoforms of 
Rab5 are present on the early endosome in mammalian cells. It is worthwhile to determine the 
role of Rab5 isoforms in the sorting of endocytic ligands. In the present study, we have 
elucidated the functions of different isoforms of Rab5 in the various modes of endocytosis in 
Leishmania. 

 Genome analysis reveals that Leishmania has two isoforms of Rab5. Subsequently, we have 
identified, cloned and characterized putative Rab5a and Rab5b like sequences from L. donovani. 
To determine the function of Rab5 isoforms in various modes of endocytosis in Leishmania, we 
have overexpressed these proteins in promastigotes and follow the kinetics of receptor-mediated 
endocytosis of hemoglobin (Hb) (J. Biol. Chem. 1999; EMBO J. 2003; J. Biol. Chem. 2005; 
Proc. Natl. Acad. Sci.USA 2008) and fluid-phase uptake of horse-radish peroxidase (HRP) in 
the parasites. We have found that the overexpression of LdRab5b specifically stimulate the 
receptor-mediated endocytosis of 125I-Hb in Leishmania whereas no significant change in Hb 
endocytosis is observed with overexpression of LdRab5a. Furthermore, we have found that 
overexpression of dominant negative mutant of LdRab5b (LdRab5b:N133I) specifically inhibits 
Hb-endocytosis. This observation is further supported by the fact that overexpression of 
LdRab5b in the parasite induces the transport of internalized Alexa 594-Hb to the lysosomes 
with faster kinetics than control and LdRab5a overexpressed cells. In contrast, LdRab5a and its 
dominant active mutant (LdRab5a:Q93L) specifically upregulates fluid-phase uptake of HRP 
whereas no change in HRP uptake is detected in LdRab5b overexpressed cells. This observation 
is further confirmed by the fact that overexpression of LdRab5a:N146I, the dominant negative 
mutant of LdRab5a, significantly inhibits the uptake of HRP. In addition, we have also found 
that overexpression of LdRab5a specifically accelerates the transport of dextran-TexasRed, 
another fluid-phase endocytic marker, to the lysosomes in comparison to control and LdRab5b 
overexpressed cells. Taken together, our results demonstrate that LdRab5a specifically regulates 
fluid-phase endocytosis whereas LdRab5b is involved in the regulation of receptor-mediated 
endocytosis in Leishmania. 
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Abstract:  

Leishmania is auxotroph for heme. Previously, we have shown that Leishmania acquire heme 
from the degradation of endocytosed hemoglobin (Hb) via a specific receptor located in the 



 

flagellar pocket (J. Biol. Chem. 1999; J. Biol. Chem. 2005). We have also shown that early step 
of Hb endocytosis in Leishmania is regulated by Rab5 and transport of internalized Hb to the 
lysosomes is regulated by a Rab7 homologue (EMBO J. 2003;. Proc. Natl. Acad. Sci.USA 
2008). Here, we report the cloning and expression of clathrin heavy chain from Leishmania (Ld-
CHC) and provide evidences that Ld-CHC is localized in flagellar pocket and regulates Hb-
endocytosis in Leishmania. Kinetic analysis of Hb trafficking in GFP-Ld-CHC overexpressed 
Leishmania reveal that Hb is internalized through Ld-CHC coated region and remains associated 
with Ld-CHC containing vesicles at early time points of internalization and subsequently starts 
dissociating from Hb-containing vesicles at later time points indicating that clathrin-coating and 
uncoating regulates Hb trafficking in Leishmania. Interestingly, overexpression of dominant 
negative mutant of clathrin heavy chain of Leishmania (GFP-Ld-CHC-Hub) blocks the Hb 
internalization and causes severe growth defect in parasite. Moreover, we have shown that 
chlorpromazine, a pharmacological agent, blocks Hb internalization in Leishmania by 
depolymerizing Ld-CHC and thereby inhibits the growth of the parasites. Taken together, our 
results have shown that Hb endocytosis in Leishmania is a clathrin dependent process and is 
essential for the survival of the parasites. 
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Abstract:  

Canine visceral leishmaniasis (CVL) is a severe zoonotic disease caused by an obligate 
intracellular protozoan Leishmania (Leishmania) infantum chagasi transmitted by sandflies 
(Phlebotomus sp.). Gastro-intestinal tract (GIT) disorders occur in human and dogs infection 
with Leishmania sp. Some studies described a chronic inflammatory exudate throughout the 
mucosa (lamina propria) of the all GIT segments in a dog naturally infected with L. infantum 
chagasi. Some woks with dogs naturally infected with L. infantum chagasi, have identified 
amastigotes of Leishmania inside macrophages of the lamina propria of all GIT segments. These 
authors reported that parasites were present in all intestinal segments and layers of the intestinal 
wall (mucosa, muscularis, and submucosa) irrespective of clinical status. However, the parasite 
load was significantly higher in the cecum and colon than in other segments of the GIT. A 
mixed breed dog of unknown age carried out by Control Zoonosis Center of the Municipality of 
Ribeirão das Neves, Minas Gerais State, Brazil was positive for Leishmania using an enzyme-
linked immunosorbent assay, direct examination of parasites through bone marrow aspiration, 
and immunohistochemistry of ear and liver biopsy. Samples of spleen, liver, lung, kidney, heart, 
cervical and mesenteric lymph nodes; ear, snout, abdominal skin and GIT segments (esophagus, 
stomach, duodenum, jejunum, ileum, cecum, colon, and rectum) were fixed in 10% neutral 
buffered formalin and hematoxylin and eosin staining. Immunohistochemistry using the 
streptoavidin peroxidase reaction was carried out to identify amastigotes of Leishmania. For 
morphometric analysis, samples were submitted to immunohistochemistry for identification of 
Leishmania amastigotes using the program KS400. Macroscopic and microscopic examination 
of necropsy samples showed no severe alterations of the mucosa in any gastro-intestinal 
segment. A conspicuous parasite load was observed in the lamina propria of the duodenum, 
jejunum, ileum, cecum, colon, and rectum. The parasite load in duodenum was higher than the 
other segments and it was diffusely distributed in the lamina propria. Parasite distribution in the 
small intestine was diffuse through the lamina propria, whereas in the large intestine it was 



 

concentrated near the muscularis and distant from the intestinal lumen. These unusual cases of 
parasites localization in the small intestine suggest that atypical pathology alteration in dogs. 
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Abstract:  

This work aimed to evaluate the collagen deposition and inflammation in livers of fifty two dogs 
naturally infected with Leishmania (L.) infantum chagasi treated with liposome-encapsulated 
meglumine antimoniate and/or allopurinol. Treated dogs were divided in six groups as follow: 
Group I composed by eight dogs treated with meglumine antimoniate encapsulated in liposomes 
(LMA) associated with allopurinol (Allop) denominated LMA+Allop; Group II composed by 
eight dogs treated with LMA; Group III composed by eight dogs treated with allopurinol 
(Allop); Group IV composed by eight dogs treated with empty liposome (LEMP) associated 
with Allop denominated group LEMP+Allop; Group V composed by eight dogs treated with 
LEMP. Group VI composed by twelve dogs treated with saline solution (SG). Liver sections 
stained with HE and Gomori ammoniacal silver stains were morphometrically analyzed to 
characterize the hepatic intralobular granulomas and hepatic intralobular collagen deposition, 
excluding perivascular collagen. In all cases 20 randomly microscope optic fields, using an 
Axiolab light microscope (Zeiss) with ×440 resolution, were done. The images were transferred 
to a computer video screen using software and relayed to a computer-assisted image analysis 
system (Kontron Elektronic/Carl Zeiss, Oberkochen, Germany). Using a digital pad, the total 
diameter of granulomas was measured and the results were expressed in square micrometers 
(2). Also, the total area occupied by stained collagen fibers was measured from real images 
and segmented to generate binary images expressed in square micrometers. (Caliari, 1997; 
Gonçalves et al., 2003; Melo et al. 2009). The results showed that the LMA+Allop group 
decreased deposition of collagen fibers and number of granulomas, compared to SG. Parasite 
load tissue was significantly lower in all treated groups compared to SG group. However, 
LMA+Allop group was the most effective protocol to reduce the parasite load in the liver, 
demonstrated by negative immunohistochemistry test in all dogs treated with this protocol. In 
addition, our results demonstrate that treatment with allopurinol decreases fibrosis and 
granuloma formation in the liver of dogs naturally infected with L. infatum chagasi. 
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Abstract:  

The need for new and effective leishmanicidal agents is urgent and identification of novel drug 
targets is a strong challenge for biomedical research. One class of parasitic molecular targets are 



 

phosphatases. Histidine acid phosphatases constitute an interesting family of Leishmania 
phosphatases the inhibition of which may have therapeutic value. The histidine phosphatase 
superfamily is a large functionally diverse group of enzymes across species (Rigden 2008. 
Biochem J 409(2): 333-48) and various parasites contain superfamily members. 

We study a membrane bound histidine acid ecto-phosphatase (LdMAcP, GenBank: 
AF149839.1) from L.donovani, identified by molecular cloning (Shakarian et al. 2002. J Biol 
Chem 277(20): 17994) as a protein homologous to the secreted (LdSAcP1) histidine acid 
phosphatase from Leishmania donovani. It was initially suggested to confer the tartate resistant 
acid ecto-phosphatase activity implicated in promastigote virulence. We re-examined the 
molecular properties and complemented the molecular characterization of the LdMacP, 
compared it to its homologues from other Leishmania sps by an in silico analysis and 
established its plasma membrane localization and acid ecto-phosphatase activity. We generated 
transgenic LdMacP-RFP L.donovani parasites with episomal overexpression of the LdMacP-
RFP chimera and established the extracellular surface expression of the endogenous LdMacP 
and the chimeric LdMacP-RFP by surface membrane biotinylation. The surface acid ecto-
phosphatase activity of LdMacP was also confirmed by heterologous expression of LdMacP-
RFP in Leishmania tarentolae parasites and of LdMacP-8His in a mammalian cell culture 
system. The significant homology of LdMacP with the human prostate acid phosphatase that has 
a resolved crystal structure permitted us to perform 3D molecular modeling. 

For the first time it is demonstrated directly that LdMacP confers acid ecto-phosphatase activity 
at the surface of L.donovani and L.tarentolae parasites and of a heterologous eucaryotic cell 
system, without however excluding the possibility that another membrane acid phosphatase 
contributes as well to this activity at the surface of the L.donovani parasites. Analysis of the 
characteristics of the LdMacP-mRFP L.donovani strains for growth characteristics, infectivity 
and survival in macrophages is in progress. 
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Abstract:  

A 32 years old lady, born in the city of Urbano Santos, Maranhão State, Brazil, developed 
diffuse leishmaniasis by Leishmania amazonensis when she was 5 years old, diagnosed after an 
infiltrative lesion in her left arm. Four months later the lesions had spread to the ears, face, arms 
and legs, but remained stable thereafter. She had been submitted to many therapies with Sbv, 
amphotericin B, paramomycin, and interferon-gamma with temporary improvements. Lately, 
she developed chronic renal failure with a stable creatinine around 2.0 mg/dL. 

In 2010, she got her third pregnancy and the lesions worsened with the appearance of nodules 2-
4 cm wide and coalescent ulcers in the lower limbs, with recurrent bacterial infection. The 
immunomodulator glucan had no effect. In July of 2011 we made an international pledge via the 
email list Leish-l asking for miltefosine and suggestions to her treatment. After that, we got the 
donation of miltefosine from Paladin Labs and from the Colombian Government, a 
radiofrequency thermotherapy equipment from Thermosurgery Technologies Inc, a portable 
sauna by Rotary Club, and the promises of paramomycin by OneWorldHealth and 



 

GlandPharma. The latter was denied in the end. The lesions neither responded to burn, nor to the 
use of sauna. After waiting in vain for paramomycin, we started miltefosine with a course of 
pentamidin in May/2012; the clinical response was dramatic with disappearance of all nodules 
and scarring of the ulcers. However, in December we noticed the reappearance of skin 
infiltrates, plenty of parasites at the skin biopsy. In January, we just started a new course of 
amphotericin B and pentamidine. 
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Abstract:  

In the last decade advances on molecular techniques have been responsible for a strong increase 
in the knowledge of genetic diversity and population structure of Leishmania species. Among 
PCR based methodologies, microsatellites or short tandem repeats analysis accounts for at least 
43 original publications since 2002. The approach became widespread as multilocus 
microsatellite typing (MLMT) and most of the markers sets proposed presented a good 
discriminative power at the strain level, making this approach one of the most efficient for 
molecular epidemiology. Despite the popular use of MLMT, no markers were developed for the 
Leishmania mexicana species complex. Here we present the strategy we used for a rapidly 
development of microsatellite markers and a new set of markers for L. mexicana and L. 
amazonensis that have been tested in our lab. We have sequenced the whole genome of L. 
mexicana and L. amazonensis sheared DNA using the Illumina MiSeq. Primers were 
constructed using very stringent criteria in a Perl script, Primer3 software. Primers that were 
common to both species but presented different number of repeats between them were chosen, 
as this would potentially increase their discriminatory power. Only loci with simple dinucleotide 
repeats were elected, in order to fit standard assumptions for future population genetics analyses. 
We found 73 variable loci from the in silico analysis between the two genomes. In order to 
reduce the costs of experiments the 5’ end of each forward primer pair was synthetized with a 
M13 tail for posterior fragment analyzes. Nine of the 73 primer pairs were tested in real PCRs 
and all of them amplified the expected band. Reactions were performed with DNA templates 
from the same L. mexicana and L. amazonensis strains that were sequenced and many tests are 
being conducted to a proper validation of the markers set for MLMT studies on L. mexicana 
species complexes. We believe that this approach may contribute to the knowledge of molecular 
epidemiology of cutaneous leishmaniases and the population genetics of this complex in a near 
future. 
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Abstract:  

Introduction: In Tegumentary Leishmanisis American (TLA) a spectrum of clinical forms can 
develop in dependence on the characteristics of the cell mediated immune response. In anergic 
pole of this spectrum is a rare form Disseminated Cutaneous Leishmaniasis rare form (DCL). 
This is characterized by multiple lesions of varying aspect, and sometimes secondary infection 
can turn the lesions more painful, inflamed and purulent. Case Report: VLS, female, 66, from 
Guaraí-TO. Two months ago showed initial ulcerated lesion on the calcaneal region of right foot 
associated with itching and local pain, progressing with other similar lesions in the calcaneal 
region and big toe of the left foot and on the fourth finger of the right hand, characterizing the 
disseminated form of TLA. The ulcerated area of lesions of the feet increased reaching five 
inches in diameter, with purulent and erythematosus center and edges with necrotic areas and 
inflammation signs. The lesions on the fingers of the hand and feet became bullous and 
hyperchromic with ulceration later. The patient was Diagnosed with TLA, after positive direct 
testing for Leishmania of shaved of the initial lesion. Started the treatment with amphotericin B 
deoxycholate (50 mg / day), progressing to nausea, dizziness, chills and palpitations after 
infusion, despite the administration of dipyrone 1g and hydrocortisone 100 mg IV earlier. 
Because of injuries with signs of inflammation and signs of secondary infection debridement 
was done on foot ulcers and was prescribed ceftriaxone 1g IV 12/12h and clindamycin 600 mg 
IV 8/8 h for 7 days. Responded favorably to treatment for TLA beyond resolution of secondary 
infection and gradual decrease of pain intensity. She was discharged from the hospital after 
completing treatment with a total dose of amphotericin B deoxycholate (1g). The patient 
developed clinical improvement of pain and significant improvement of ulcerated lesions after 
treatment with amphotericin B deoxycholate, being referred to outpatient following. 
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Abstract:  

Introduction: Cutaneous leishmaniasis (CL) is endemic in Brazil and presents regional 
particularities, such as the occurrence of severe forms and resistance to treatment. There are few 
drugs available for CL treatment, but Glucantime still the main drug in Brazil. Some cases of 
therapeutic failure, absence of lesion epithelialization after treatment, or clinical reactivation 
have been reported in some endemic areas. Case report: E.S.S., Male, 29 years old, from 
Palmas-TO. Started three years ago, in the right malar region, with papular lesions that 
progressed to brownish and infiltrated plaques (approximately 10 centimeters), with well-
defined and raised margin, crusted lesion with central ulceration and detachment of small 
whitish plaques. There were also similar lesions in the right submandibular and left 
retroauricular region. Scraping of the lesions was negative to Leishmania, but biopsy suggested 
the diagnosis of CL. It began the treatment with Glucantime, but there was no improvement in 
the lesions. There was no clinical or laboratory signs of immunosuppression, including 
seronegative for HIV. Due to the resistance to Glucantime, was combined treatment with 
allopurinol (400 mg) and sulfadiazine (1000 mg/dia) for 60 days, with partial improvement in 
the appearance of lesions in the face, the center has become more clear in relation to the edge 
Later he was referred to the reference Public General Hospital of Palmas and starting 



 

amphotericin B deoxycholate 50 mg/day due to refractory at prior therapy and the positive 
scraping at the lesion for Leishmania, preceded by dipyrone and hydrocortisone, however the 
patient showed signs of intolerance, such as fever, chills, vomiting, palpitations, chest pain, 
dyspnea and tachyarrhythmia. The treatment staying for 18 days (total dose 900 mg), so was 
initiated Liposomal Amphotericin B (04 mg/kg/day), with good response to treatment and 
improves of appearance of the lesions (partial healing). The patient was discharged with a total 
dose of Liposomal Amphotericin B (1750 mg) and was followed as outpatients. 
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Abstract:  

The majority of infections with the etiological agent of visceral leishmaniasis in Brazil, 
Leishmania infantum, do not result in disease. The scientific consensus is that antibodies do not 
have a role in this outcome and may contribute to susceptibility to visceral leishmaniasis; 
nevertheless recent studies challenge this view. We hypothesized that individuals presenting 
asymptomatic infections with L. infantum produce antibodies with functional properties that 
differ from those produced by individuals who develop visceral leishmaniasis. Sera were 
collected from 208 kala-azar patients, from 197 individuals with asymptomatic infection and 
from 138 healthy donors living in endemic areas, in order to verify differences of several 
characteristics of specific antibodies, such as IgG titers, fine specificities and intensity of antigen 
recognition. Late-log phase promastigotes of L. infantum were used to extract soluble antigens 
(SLA), membrane antigens (MA) and secreted/excreted antigens (SEA). ELISA showed that 
kala-azar patients present higher absolute OD of IgG (~10 fold) against L. infantum SA, MA 
and SEA than asymptomatic individuals. On the other hand, asymptomatic individuals presented 
with significantly (p<0,001) higher titers of IgG antibodies than healthy uninfected controls. 
Furthermore, when we normalized the titers of IgG antibodies reactive with SLA and MA by 
calculating the ratio of OD for membrane antigens / OD for soluble antigens for each serum 
sample, we observed that asymptomatic individuals presented higher specific reactivity with 
MA, which suggests that MA may be more suitable for the identification of asymptomatic 
infection by immunoassays. MA and SEA were separated by 2D polyacrylamide gel, and 
western blots were performed with sera from kala-azar patients or infected asymptomatic 
individuals. The reactivity of sera from asymptomatic individuals recognized a set of antigens 
that differed both by specificity and intensity compared to kala-azar patients. Thus, further 
refinement of the pattern of reactivities with these antigens and of IgG properties (such as their 
subclasses, glycosylation profiles and allotypes) may confirm a protective role of antibodies 
against the development of visceral leishmaniasis and identify new antigens that could be useful 
for discrimination of clinical outcome as well as vaccine candidates. 

Financial Support: FAPESP (2011/23819-0), CAPES. 
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Abstract:  

Visceral leishmaniasis, caused due to infection with a protozoan parasite Leishmania donovani, 
is a prominent disease in certain tropical regions of the world. Toxicity and suboptimal efficacy 
of current antileishmanial drugs and severely depleted antileishmania drug discovery pipeline 
necessitate the discovery of new antileishmanial drugs with better efficacy and safety profiles. 
Natural products remain an unmatched source of drugs with novel chemotypes. However 
conventional natural products drug discovery approach, which includes screening of crude 
natural products extracts followed by bio-assay guided fractionation, suffers from certain 
limitations. Polyphenols, often present in considerable quantities in ethanol extracts of plants, 
can cause false-positive results in in vitro screening procedures due to non-selective inhibition. 
The chemical diversity found in a single extract may represent several different classes of 
molecules that exhibit different (and sometimes opposing) biological activities. Biologically 
active compounds may be present in crude extracts at extremely low concentrations that are 
below the detection threshold for bioactivity screening. Pre-fractionation technologies have been 
useful in overcoming these limitations. A library of >30,000 natural product fractions have been 
generated through a high throughput fractionation paradigm. This natural product collection 
represents significant biodiversity. Each fractions, based on weight, were pooled, transferred to 
96 well plates, and analyzed via QC-UPLC MS/MS. 7387 fractions from 671 plant extracts were 
screened through a newly developed L. donovani amastigotes-THP1 cells parasite rescue & 
transformation assay and for cytotoxicity against differentiated THP1 cells. A total of 194 
fractions were identified with 50% or higher inhibition vs. leishmania amastigote growth in 
THP1 cells; only 10 of these were toxic against the THP1 cells alone. The active 194 fractions 
were further screened for dose-response antileishmanial analysis. The selective antileishmanial 
activity of 65 fractions was confirmed. Active fractions from Thuja occidentalis (IC50-0.25 
ug/mL), Asclepias asperula (IC50-0.33 ug/mL), Rhodea japonica (IC50-0.41ug/mL) and 
Nerium oleander (IC50-0.03 ug/mL) were selected for further investigations. 
Deoxypodophyllotoxin from Thuja occidentalis, oleandrin from Nerium oleander, rhodexoside 
from Rhodea japonica and a cardinolide from Asclepias asperula were identified as actives, and 
potential new antileishmanial drug leads. These diverse compounds, which are potential 
inhibitors DNA Topiosmerases and Na+,K+-ATPases, were selective active against intracellular 
amastigotes with so significant effects on leishmania promastigotes. The results indicate Na,K-
ATPase as potential new molecular drug targets and confirm topoisomerases as promising 
targets for new antileishmanial drug discovery. Supported by US DoD CDMRP 
grant W81XWH-09-2-0093. 
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Abstract:  

   Leishmaniases are among the highest incidence of infectious diseases in the world. They are 
caused by protozoa of the genus Leishmania spp. This disease affects over 12 million people in 
88 countries, with 350 million at risk of becoming ill. The drugs available for the treatment 
show high toxicity, none of them is sufficiently effective leading to disease control and 
treatment failure. In this context, the production of prototype drugs addressing 
micro/nanotechnology is a promising alternative, since compounds endowed with antiparasitic 
activity may be directed, through this technology, to target cell containing the protozoa. In this 
work, microparticles constituted of Poly Lactic Co-Glycolic Acid (PLGA) biodegradable 
polymer and functionalized with snake toxins (Crotalus durissus terrificus) were produced and 
in vitro characterized, by testing their diameters and Zeta Potential. The biological activity 
against Leishmania amazonensis elicited by the encapsulated toxins, as well as the assessment 
of the in vitro toxicity using peritoneal macrophages from BALB/c mice were evaluated by 
assaying for viability employing the MTT reagent. Also, it was determined the phagocytic index 
of peritoneal macrophages incubated with microparticles, by panoptic staining and visualization 
in bright field microscopy. The size (1.3, 3.0 and 3.5 µm) and Zeta Potential (-12.3, -20.9 and -
13.9 mV) values were assessed for control, crotamine and crotoxin-encapsulated particles, 
respectively. The control particle (without any encapsulated toxin) at a concentration of 100 
µg/ml did not show toxicity against L.amazonensis in 24 hs. The same concentration of 
crotamine-encapsulated microparticle showed an inhibition of 20% at 24 and 48 hs. The 
particles containing crotoxin showed no toxicity within 24 hs and further an inhibition of 
approximately 20% (48 hs). Also, when particles’ toxicity was assessed against peritoneal 
macrophages, none of them showed any significant effect. Regarding the phagocytic index 
assay, the control particles, crotamine and crotoxin-encapsulated particles presented the values 
of 61.7%, 84.7% and 141.7%, respectively. Ours results suggest that micro-structured 
functionalized particles achieved in this study can contribute for the development of promising 
new therapies against cutaneous leishmaniasis. 
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Abstract:  

Leishmaniasis is a major neglected disease with an increasing number of cases related to host 
susceptibility due to co-infection with HIV. Currently available leishmanials, including 
pentavalent antimonials and amphotericin B, are highly toxic. The efficacy of these drugs has 
come under scrutiny due to severe side effects, reducing treatment adherence and thus favoring 
the selection of resistant strains. Substantial research has focused on the role of macrophages 
(MΦ) in the immune response to Leishmania infection. Previously, we demonstrated that CBA 
mouse MΦ control L. major, yet are permissive to L. amazonensis infection, constituting an 
interesting infection model to study host resistance to infection. Using a proteomic approach, we 
identified proteins whose expression is modulated in CBA MΦ infected with L. amazonensis 
compared to MΦ infected with L. major. The translocator protein (TSPO), mainly found on the 
outer mitochondrial membrane, was selected as a potential target for treatment intervention. We 
hypothesized that control of L. amazonensis infection would be obtained by modulating TSPO. 
Thus, the present study aimed to assess the effect of TSPO modulation by treating L. 



 

amazonensis-infected MΦ with MTB2, a ligand for TSPO. First, in order to evaluate the direct 
effect of MTB2 on L. amazonensis promastigotes, parasite cultures were exposed to increasing 
concentrations for 24-72h, followed by direct parasite counts. MTB2 inhibited promastigote 
proliferation in axenic cultures at concentrations between 25-100 μM, which have demonstrated 
non-toxicity in MΦ. To evaluate the effect of MTB2 on intracellular parasite viability, L. 
amazonensis-infected macrophages were subjected to drug concentrations of 25-100μM for 6-
48h. These cultures were then fixed and the percentage of infected macrophages was 
determined. Treatment with 50-100µM of MTB2 resulted in a reduction of 75-99%. This 
inhibitory effect was shown to be irreversible after 6h of exposure. Electron microscopy analysis 
revealed alterations suggestive of autophagy in intracellular parasites, indicating that 
Leishmania death might be related to an autophagic process. In addition, MTB2 induced an 
increase in intracellular superoxide production by infected MΦ, implying that this free-radical 
may play a role in intracellular parasite death. In sum, these findings demonstrate the promising 
potential of MTB2 as an anti-leishmanial candidate, possibly by way of a mechanism related to 
TSPO modulation. 
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Abstract:  

Very few drugs are available for treatment of leishmaniasis and all of them are highly toxic, 
costly, and their efficacy is becoming lower. Therefore, new drugs are needed. Hypericin is the 
main component of Hypericum perforatum and it has traditionally been used throughout the 
history of folk medicine. Studies report several biological activities including antidepressive, 
antineoplastic, antitumor and antiviral activities. Hypericin is also considered one of the most 
powerful type II photosensitizer found in 

nature, which is useful to photodynamic therapy as an alternative treatment for cutaneous 
leishmaniasis (CL). Here, Hypericin was evaluated for its in vitro and in vivo leishmanial 
activities. In vitro studies showed that hypericin is highly active against Leishmania amastigotes 
with EC values of 0.9 + 0.14 M. On the other hand, topical treatment of hamsters with CL after 
experimental infection with L. amazonensis in the dorsal skin (6 applications of hypericin in 
presence of light, twice a week) produced complete cure in 4 of 5 animals. The last hamster 
showed a decrease in the lesion size of 79,8%. In absence of light cure was observed only in 2 of 
5 animals. No toxicity associated to dose was observed with Hypericin. These results suggest 
that hypericin has a great potential as drug candidate against CL. 
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Abstract:  

There are very few available drugs to treat cutaneous leishmaniasis (CL) and all of them are 
highly toxic, costly, and their efficacy is becoming lower. Therefore, there is a need for new 
drugs and better drugs. To search new drugs to treat CL, a series of new quaternary n -
(halomethyl) ammonium salts (compounds C6, K, D and H) were synthesized and evaluated in 
vitro for leishmanicidal activity and and in vivo for  the therapeutic response by comparing the 
size of the lesion before and after the treatment. All compounds were active in vitro against 
intracellular amastigotesof L. (V) panamensis with EC50 < 40 mg/mL. In the hamster model for 
CL, topical treatment (once a daday during 15 days) with compounds C6 and K produced cure 
in 6 of 6 animals and 4 of 6 animals at three months after the end of treatment, respectively. 
With compound D, cure was observed in 3 o 6 animals  and compound H produced cure in only 
2 of 6 animals. No toxicity associated to dose was observed with any compound. These results 
suggest that this serie of compounds exhibits a great potential as drug candidates against CL. 
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Abstract:  

Leishmaniasis is a tropical disease caused by parasites of the genus Leishmania, with clinical 
manifestations ranging from localized cutaneous ulcers to systemic visceral organ damage. 
Treatment of leishmaniasis relies mainly on chemotherapy and is far from ideal because of high 
costs, high toxicity and long term treatment requirements. Increasing incidences of therapeutic 
failures and emergence of drug resistant parasites now warrants the urgent need for new 
improved drugs. The peptidases of protozoan parasites are important for their role in parasite 
survival and pathogenecity. Leishmania donovani dipeptidylcarboxypeptidase (LdDCP), an 
angiotensin converting enzyme (ACE) related metallopeptidase, was identified and 
characterized as novel drug target from our lab. The present study aims to determine the role of 
LdDCP in parasite survival and pathogenesis. LdDCP gene was transfected in wild type 
promastigotes. The transfectants exhibited slow multiplication rate and higher infectivity as 
compared to wild type strain. Over-expression of the gene did not affect parasite susceptibility 
towards the available standard antileishmanial drugs, namely Sb(III), amphotericin B, 
pentamidine, miltefosine and paromomycin. However, the transfectants were more susceptible 
to inhibitors of ACE (captopril) and LdDCP than the wild type. 
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Abstract:  

American cutaneous leishmaniosis (ACL) caused by Leishmania (Viannia) braziliensis is a 
neglected disease of humans in the New World that may also cause irreversible skin and 
eventually mucocutaneous lesions. Methods currently available for the diagnosis of ACL have 
low sensitivity and may be time-consuming, representing a limit for treatment expedition of 
ACL. Quantitative real time PCR assays (qPCR) for the detection of L. (V.) braziliensis in 
canine blood samples were herein developed and the detection limit and specificity of different 
molecular targets (kDNA and rDNA) evaluated. Among protocols screened, two qPCR assays, 
one targeting the kDNA and other the SSU rDNA of L. (V.) braziliensis, showed better 
performances, with detection limits of 100 fg and 10 pg, respectively. Protocols were also 
evaluated on skin samples from humans with suspected ACL. The results indicate that the qPCR 
protocols here developed represent an advance for the diagnosis of ACL in dogs and humans 
from this region and provide a rapid, non-invasive and accurate diagnosis of the infection by L. 
(V.) braziliensis. Considering the quantitative nature of the assays, they will also be useful for 
monitoring treatment and preventing relapses in human patients. Finally, molecular assays here 
described may represent new tools for future basic and applied research on species 
identification, host-parasite associations, and infection dynamics in host and vector populations. 
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Abstract:  

Therapeutic failure in leishmaniasis is a common problem in endemic areas. This could be 
attributed to altered drug pharmacokinetics, re-infection, or immunologic compromise of the 
host. However, strong indicators suggest that it may be partly due to drug resistance. Until now, 
whether drug resistance in Leishmania compromises the parasite proficiency, e.g. in terms of 
infectivity or metabolism, has not been systematically evaluated. If confirmed and validated, 
these changes can become cellular and molecular indicators feasible to be used to identify the 
drug-resistant phenotype of the infecting parasites. Herein we have evaluated the time course of 
glucose utilization as an indicator of cellular viability closely associated with metabolic activity 
in isolates from DCL patients that failed to respond to Glucantime. The results obtained with the 
isolates were compared with those found in WHO-reference Leishmania strains. The data 
analysis demonstrates that the rate of glucose utilization is very low in the isolates VE2000MM 
and VE98MR compared to that determined in its reference strain L. amazonensis (LTB0016). 
The third one, VE96ZC has a slope of glucose utilization similar to its reference L. mexicana 
strain Bel21. They also suggest that assessment of the rate of glucose utilization can be useful 
for differentiating patient’s isolates according to their ability to incorporate glucose into the cell, 



 

regardless of its subsequent metabolism. Of note, the patient infected with VE96ZC was the 
only one that cured after several combined therapeutic interventions (glucantime plus 
immunotherapy). The validation of the data presented herein would confirm if this methodology 
could be included in a set of markers to identify whether a patient treatment failure is due to 
infection with a chemo- resistant parasite. 
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Abstract:  

Development of safe and efficacious therapies able to counteract the significant problems posed 
by current anti-leishmanial drugs has been strongly advocated. Crucial to the search for new 
anti-leishmanial drugs is the availability of high-throughput methods to screen chemical 
compounds against the relevant stage for disease pathogenesis, the intracellular amastigotes. 
Recent progress in automated microscopy and genetic recombination have produced powerful 
tools for drug discovery. However, a simple and efficient test for measuring cytotoxicity against 
Leishmania clinical isolates is still lacking. 

A quantitative colorimetric assay has been developed, whereby activity of a Leishmania native 
enzyme is used to assess its viability. Enzymatic reduction of disulphide-trypanothione, 
monitored by a microtiter plate reader, was used to quantify the growth of Leishmania donovani 
intracellular amastigotes. An excellent correlation was found between the optical density, 
measured at 412nm, and number of parasites inoculated. Validation of this assay was performed 
with a selected drug-panel against standard microscopy. The activity of several anti-leishmanial 
reference drugs, as measured by this assay, corroborated with microscopy results and previously 
published data. This simple and inexpensive assay provides a reliable, accurate method for 
screening anti-leishmanial agents, at high-throughput. The basic equipment and manipulation 
required to perform the assay makes it easy to implement, simplifying the methodology for 
scoring inhibitor assays. 
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Abstract:  

Induced drug resistance in Leishmania sp. has conclusively shown amplification & 
overexpression of several genes as DHFR -Thymidylate Synthase(DHFR-TS) /Pteridine 
Reductase 1(PR1) in Methotraxate resistance,UDP-N acetylglucosamine 
phosphotransferase(NAPAPT) in Tunicamycin resistance,IMPDH in Mycophenolic acid 
resistance & Onithine Decarboxylase(OD) in A-difluoromethylornithine resistance.We 
evaluated Protein disorder in terms of 3D structural stability of these enzymes in comparison to 
housekeeping enzymes.Protein disorder characterized by lack of stable 3D structure & is 
considered to be involved in regulatory & signalling events.An elevated evolutionary rate is 
seen in disordered proteins.We have used POODLE server (http://mbs.cbrc.jp/poodle/poodle-
s.html) to predict disordered region from Amino Acid (AA) sequences of Enzymes, that 
overexpress & that do not (Enzymes of Glycolysis as Hexokinase HK,Enolase E,Cytosolic & 
Glycosomal Glyceraldehyde 3-Phosphate Dehydrogenase G3PD & of TCA Cycle as Pyruvate 
Dehydrogenase PD, Aconitase A,Citrate Synthase CS & Succinyl-CoA Synthetase alpha SCS-
A).Enzyme sequences for Leishmania donovani ASM22713v2 
(http://www.ncbi.nlm.nih.gov/genome/3516) retrieved in FASTA & deposited to POODLE that 
predicts disordered region from AA sequences using physicochemical features & reduced AA 
set of a position-specific scoring matrix.Server returned probability of disordered region 
graphically from N-terminus as well as on a 0 to 1.0 scale with 0.5 as threshold.Numbers of 
disordered domains were counted from the matrix & numbers of AAs in these domains 
calculated in percentage of total number of constituent AAs in the enzyme.Disorder scored of 
>0.5 to <0.7 termed as minimum disorder for simplicity of representation though domains even 
with minimum disorder were also counted. AA entity conferring highest probability of disorder 
is mentioned with its position in the peptide.All enzymes causeing Drug resistance by 
amplification & overexpression in Leishmania showed higher magnitude of protein disorder 
compared to housekeeping counter parts.OD (293aa) has highest 3D disorder (25.59%) in 03 
domains (highest at AA position G11,F123,A180 & A181).IMPDH (514aa) has 3D disorder of 
22.76% in 08 domains (highest at AA - M1,A2 & E429).DHFR-TS(520aa) has 3D disorder of 
14.80% in 04 domains (highest at AA - M1 & R213). PR1 (288 aa) has 3D disorder of 9.375% 
in 05 domains (highest at AA - G76,A77,P82,V130 & A288).In contrary house keeping 
enzymes are far more stable with highly ordered 3D.For example Cytosolic G3PD (331aa) have 
no disorder.Enzyme E (429aa) has 01 domain with 4 AAs(0.93%) in C-ter end.HK (471aa) has 
02 domains (2.12%) in extreme C & N-ter.N-ter end has minimum disorder.It is so evident that 
overexpressed enzymes conferring drug resistance are more disordered & unstable which may 
be necessary for more evolutionary adaptation. 
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Abstract:  

Leishmania spp, an intracellular parasite that belongs to the Trypanosomatidae family is 
transmitted by phlebotomine sandflies as metacyclic promastigotes that infect macrophages in 
the vertebrate host, where they multiply as amastigotes. In Argentina, the coexistence of L. 
braziliensis, L. guyanensis and L. amazonensis has been detected, being the major causative 
agents of human leishmaniasis. 



 

Phospholipase A1 (PLA1) specifically hydrolyses acyl groups from phospholiplids (PL) at the 
sn-1 position and is considered a virulence factor for many pathogens, trypanosomatids among 
them. On the other hand, the limitation of initial infection depends on the activation of the innate 
immunity and there is a growing body of evidence pointing to an important modulatory role of 
microorganisms' lipids in this process. In this regard, we have previously reported in T. cruzi a 
rapid accumulation of free fatty acids (FFA) and lysophospholipids upon parasite autolysis, as 
result of PLA1 activity. These compounds function as second messengers and have been 
implicated in inflammatory processes. As we previously demonstrated that L. braziliensis also 
possesses this enzymatic activity, in the present work we performed its biochemical 
characterization and analyzed the lipid profiles of autolysing parasites as well as the effect of 
these lipids in nitric oxide release from macrophages. 

Results indicated that in amastigotes and promastigotes PLA1 activity was mainly associated to 
the soluble fractions. Interestingly, the activity levels were significantly high in the infective 
amastigotes, being in the soluble and in the organelle enriched fractions 2- and 8-fold higher 
respectively, compared to non-infective promastigotes. In both stages, PLA1 activity was 
independent of the bivalent cations Ca2+ and Mg2+, with an optimum pH of 6.3 and only for 
amastigotes, the enzyme was activated by Triton X-100. On the other hand, the lipid analysis of 
autolysing amastigotes showed a significant PL degradation with an important increase in FFA, 
indicating the action of parasite PLA1. Moreover, total lipids from these parasites were able to 
induce in macrophages nitric oxide release, a soluble factor implicated in parasite growth 
inhibition. 

In conclusion, PL degradation in autolysing amastigotes due to parasite PLA1 activity generated 
FFA, second lipid messenger that could participate in several signaling pathways related to 
inflammatory processes in Leishmaniasis. 
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Abstract:  

American cutaneous leishmaniasis (ACL) is a parasitic disease, clinically heterogeneous, caused 
by protozoa of genus Leishmania. Losses of parasite’s genetic material during DNA extraction 
processes, even if minimal, may significantly impair its detection by PCR and lead to false-
negative results. This work was aimed at developing and standardizing a multiplex PCR able to 
detect small amounts of L. braziliensis DNA with an internal control (G3PD gene of mammals), 
including a new external control (i.e., the plasmid pUC18), in the same reaction. Two primer 
pairs were designed to detect plasmid pUC18. PCR products from pUC18 DNA resulted in 
bands of 368 (system P1) and 316 (system P2) base pairs (bp). The P1 set of primers showed the 
best performance, and was chosen for further standardization. A concentration of 10 pmol/μL of 
these primers were able to detect 10 pg of pUC18, being thus chosen to be added on the 
multiplex PCR assay. The triplex PCR was optimized after some modifications on cycling 
temperatures and concentrations of reagents. Due to lack of reproducibility of the plasmid 



 

pUC18 in positive samples, tests using an alternative target as external control (DNA of 
Malassezia pachydermatis) were performed. The tests showed an excellent performance of the 
new target, including those performed on biological samples (in these cases, the DNA of the 
yeasts was added during the extraction process). Using a concentration of 10 pmol/μL of the 
primers, a better detection limit was obtained (100 fg per reaction), comparing the reaction 
optimized for the plasmid pUC18. With the standardization of the triplex PCR, a very important 
step for the implementation of a reliable diagnostic tool was concluded. After validation, this 
new tool may assure the quality of the results, allowing a more accurate diagnosis and faster 
treatment initiation in infected patients. 
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Abstract:  

The parasite Leishmania often amplify and delete specific portion of its genome by homologous 
recombination (HR) at the level of DNA repeated sequences that are widespread in the genome. 
In fact, Leishmania take advantage of this pathway for drug resistance. However, the interplay 
between HR and this adaptation system is poorly understood. Inactivation of the Leishmania 
Rad51 gene reduces the rate of HR at the level of direct repeated sequences leading to 
extrachromosomal circles. RAD51 protein, the homolog of RecA in E. coli, is a key enzyme 
promoting DNA strand exchange during HR. In contrast to RecA, RAD51 has significantly 
lower activity, and the presence of "mediators" are required to stimulate HR by RAD51. Among 
them, include RAD51 paralogs forming two complexes termed BCDX2 and CX3. Based on 
bioinformatic analyses, three RAD51 paralogs are conserved in Leishmania, named LiRad51-3 
(RAD51-C), LiRad51-4 ( XRCC2) and LiRad51-6 (RAD51-D). To better understand their 
functions in HR, biochemical studies of the paralogs were undertaken using similar strategies 
developed for study on LiRad51(Genois et al.,NAR, 2012). First, the gene encoding each 
protein were cloned into vectors allowing the expression of recombinant proteins in insect cells. 
We succeded to purify each LiRad51 paralog individually. We show by DNA binding assays 
and surface plasmon resonance (SPR) that the paralogs interact together and bind DNA. We 
analyzed on which type of DNA substrates the paralogs preferentially bind, and we report that 
stable complexes are formed with ssDNA, tailed DNA and D-loop substrates. Consistently on 
our previous work, the paralogs might help LiRad51 through their ability to promote DNA 
strand exchange. Our work provides important clues on how HR occurs in the parasite to 
eventually counteract drug resistance. 
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Abstract:  

Disseminated leishmaniasis (DL) is a severe and emerging form of American tegumentary 
leishmaniasis. DL has been characterized by more than 10 multiple and pleomorphic cutaneous 
lesions, distributed in more than two noncontiguous parts of the body. DL is a difficult to cure 
disease and failure to pentavalent antimony therapy is observed in at least 60% of cases. 
Desoxycholate Amphotericin B is an alternative drug for cases where pentavalent antimony is 
not effective or cannot be used. However, the administration of Desoxycholate Amphotericin B 
is limited by its toxicity and high dose needed to cure. We have evaluated Liposomal 
Amphotericin B in 20 patients with DL. The dose ranged from 21 to 35 mg/kg. The cure 
rate was higher than 70% and the drug were well tolerated in all cases. We conclude 
that Liposomal Amphotericin B is a safe and effective therapy for DL. 
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Abstract:  

Leishmaniasis is a public health problem in tropical and subtropical areas of the world, 
including Venezuela. The incidence of treatment failure, and the number of cases with 
Leishmania-HIV co -infection, stresses the importance of developming alternative, effective and 
economical therapies. The betulin (lup-20(29)-ene-3(beta),28-diol) is an abundant birch bark 
triterpene. Its terpenoids derivatives are active against various parasites including Leishmania 
[1]. The infection begins with Leishmania migration towards the host cell, skin macrophage. In 
this interaction chemotaxis is a fundamental event. Herein we evaluated the leishmanicidal 
effect of 30 betulin acid derivatives, as well as the chemotaxis induced by four candidates with 
demonstrated leishmanicidal activity (IC50 = submicromolar and micromolar range). 
Chemotaxis was assessed by a modified two chamber capillary technique [2,3]. Our results 
demonstrated that the derivatives are negative chemotactic on Leishmania. The compounds were 
classified as follows: B10 and B17, with moderate negative (at 10-10 M), and B11 and B18, 
with marked negative (at 10-8 M and lower concentrations) chemotactic activity. Additionally, 
the derivatives herein tested had a clear cut-off concentration dependent chemotactic and 
leishmanicidal effect. On the contrary, parasite survival was dramatically affected by B17 after 
30 min incubation. Finally, our results indicate that B11 inhibits parasites migration (≈ 40%, 10-
8 - 10-12 M) with an IC50 of 0.25 µM, suggesting that B11 is shaping up as a potential 
candidate. It prevents host-parasite interaction (nanomolar concentrations) and is leishmanicidal 
(submicromolar concentrations). To confirm these data we are presently evaluating the 
leishmanicidal activity of B11 on the macrophage-amastigote model. 
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Abstract:  

ATP-binding cassette (ABC) transporters are involved in the ATP-dependent transport of a 
variety of molecules across biological membranes, including chemotherapeutic drugs. Some 
members of this superfamily have been associated with drug resistance in various diseases. The 
MRPA transporter, a member of ABCC subfamily, is involved in the resistance by sequestering 
metal-thiol conjugate in vesicles close to the flagellar pocket of Leishmania parasite. In this 
study, promastigote forms of antimony-susceptible and -resistant lines of four Leishmania 
species, L. (V.) guyanensis, L. (L.) amazonensis, L. (V.) braziliensis and L. (L.) infantum 
chagasi, were analyzed for: chromosomal location, analysis of amplification and mRNA levels 
of the MRPA gene, Pgp protein expression and determination of intracellular antimony level. 
These lines were selected in vitro to potassium antimony tartrate (SbIII) and the resistance index 
varied from 4 to 20-fold higher than of their wild-type counterparts (Liarte & Murta, 2010). 
PFGE analysis revealed an association of chromosomal amplification of MRPA gene with the 
drug resistance phenotype in SbIII-resistant L. (V.) braziliensis and L. (L.) infantum chagasi 
lines. Southern blot assays with the BamHI endonuclease showed that MRPA gene probe 
recognized a fragment with higher intensity in the antimony-resistant line of L. (V.) braziliensis, 
when compared to the susceptible pair. Levels of the mRNA MRPA gene determined by real-
time RT-PCR showed an increased expression of two-fold in the antimony-resistant in L. (L.) 
amazonensis and L. (V.) braziliensis lines compared with their respective susceptible 
counterparts. Western blot analysis showed that the monoclonal antibody C219 recognized a 
protein of the expected size 170 kDa. This antibody detected the Pgp protein only in the 
antimony-resistant L. (V.) guyanensis and L. (L.) amazonensis lines, but not in the susceptible 
lines of these species. The intracellular level of antimony quantified by graphite furnace atomic 
absorption spectrometry showed a reduction in the accumulation of this element of 
approximately seven-, five- and two-fold in the antimony-resistant L. (V.) guyanensis, L. (L.) 
amazonensis and L. (V.) braziliensis lines, when compared to their susceptible pairs, 
respectively. Our results indicate that the mechanisms of antimony-resistance of the MRPA gene 
are different among species of Leishmania analyzed. 
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Abstract:  

Background: Previous studies have demonstrated that dermoscopy improves accuracy in 
diagnosing pigmented and non-pigmented tumors. Recently, there has been increasing evidence 
that dermoscopy can also be useful in the diagnosis of some skin infections. 



 

Objective: We sought to describe the dermoscopic features of cutaneous leishmaniasis (CL). 

Method: Dermoscopic examination (using the DermLite FOTO, 3Gen) of 144 CL lesions in 82 
patients was performed. This study was conducted in the Imam Reza and Ghaem hospitals from 
October 2010 to September 2011. 

Results: We observed the following dermoscopic features: generalized erythema (81.9%), white 
star bursts (60.4%), yellow hue (43.8%), yellow tears (41.7%), central ulcers (59%), 
hyperkeratosis(33.3%), and milia-like cysts (4.9%).We also observed vascular structures, 
including dotted vessels(61.1%), hairpin vessels(37.5%), linear irregular vessels(30.6 %), 
comma-shaped vessels(29.9%), glomerular vessels(22.9 %), arborizing telangiectasia (10.4 %), 
and corkscrew vessels(4.2%). 

Limitations: Biopsy and pathologic evaluation were not performed due to ethical considerations. 

Conclusion: Important vascular patterns seen in melanocytic and non-melanocytic tumors were 
frequently observed in this infection. Dermoscopy may be a promising tool to predict the 
clinical course in cases of cutaneous leishmaniasis. 
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Abstract:  

For routine serodiagnosis of leishmaniasis, mainly of tegumentary diseases, a defined 
Leishmania antigen is lacking. In this work the use of Leishmania infantum-recombinant heat 
shock protein (Hsp) 83 as antigen for ELISA-based diagnosis was studied and compared with 
ELISA using L. major-like promastigote total antigen. We analyzed sensitivity in the sera from 
cutaneous (CL; N=12), mucocutaneous (MCL; N=14) and visceral (VL; N=32) leishmaniasis, 
having 30 healthy blood bank donors (CN) as control and the test specificity, including sera 
from Chagas’ disease (CH=23) and other infectious disease (OP=56) patients. The cut-off point 
chosen based on the ROC curve were 0.070 for rHsp83-ELISA and 0.190 for L.major-like-
ELISA that resulted in a maximum specificity (95% CI) 100.0% (88.43-100.0%). The rHsp83-
ELISA sensitivity (95% CI) was 96.55 (88.09-99.58) while L.major-like –ELISA was 82.76 
(70.57-91.41) (McNemar's test, p=0.013). Considering leishmaniasis and control samples, an 
excellent agreement was observed using these two antigens,  kappa=0.8136 (0.6904-0.9368). 
Studying samples from other infectious diseases, the overall specificity (95% CI) was 97.47% 
(91.15-99.69%) using rHsp83 and 70.89% (59.58-80.57%) using L.major-like antigens 
(McNemar's test, p<0.001), but specifically with samples of patients with Chagas’ disease, the 
specificity was significantly higher using rHsp83 (McNemar's test, p<0.001). Non-specific 
reactions with rHsp83 antigen occurred with samples from Aspergilosis and Toxoplasmosis; of 
the 23 sera reacting with L.major-like antigen, 21 (91.30%) were from Chagas’ disease patients. 
Then excluding Chagas’ disease in other pathologies, both tests had the same specificity = 
96.43% (95% IC=87.69-99.56%) (McNemar's test, p=0.617). In tegumentary leishmaniasis 



 

antibody titer variation was also studied in different periods, before therapy (T0), during the 
treatment (T1, 6 months), and after the therapy (T2, 12 months). 

In this assessment using rHsp83-ELISA no significant difference (Friedman Repeated Measures 
ANOVA on Ranks) was observed in MCL (p=0.607) and CL (p=0.205). In turn, with L.major-
like-ELISA the median values were significantly higher (p<0.05) in T0 as compared to T2 
(MCL and CL) and as compared to T1 (MCL). Therefore, we consider the L.infantum-rHsp83 a 
good antigen for use for serodiagnosis of leishmaniasis. 
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Abstract:  

The high toxicity of drugs currently used against leishmaniasis, and the development of resistant 
parasites demonstrate the importance of evaluating new therapeutic agents with leishmanicidal 
activity safe and effective. Previous studies demonstrated in vitro antileishmanicidal activity of 
the Ceragenin 13 (CSA-13) a Cationic Steroid Antibiotic against Leishmania (L.) mexicana. 
Therefore, here we evaluate the effect of CSA-13 on Leishmania (L.) mexicana infection in a 
murine model. 103 amastigotes of L. (L.) mexicana (MHOM/BZ/BEL21) were inoculated in the 
footpad of female BALB / c mice,. 3 weeks post-infection CSA-13 was applied to groups of 
mice at different doses(4, 8, 16, 32, 54, 72, and 10x103 5x103 ng/g body weight/day) 
subcutaneously, intralesional, for 3 consecutive days. We evaluated the progress of the disease 
for 10 weeks by measuring the parasite load in the cutaneous lesions using the limiting dilution 
technique and the footpad swelling (lesion size) was determined weekly by digital morphometry 
using tpsDig2 program. Additionally we assessed the influence of the CSA-13 on the weight of 
the experimental animals and blood chemistry parameters. RESULTS: A reduction of the 
parasitic load in the groups of mice treated with 4, 8, 16, 32, 54 and 72 ng/g weight/day CSA-13 
was evidenced, after 3 weeks post-treatment, with respect the control group (PBS), we also 
determined that the dose 4 and 8 ng/g weight/day of CSA-13 were more effective in terms of 
decreasing the size of the cutaneous lesions in BALB/c mice infected with L. (L.) mexicana. 
Moreover, the CSA-13 did not affect the weight of BALB/c mice but causes a slight alteration 
of blood levels of transaminases, and blood glucose amylase, indicating a possible hepatic and 
pancreatic compromise of these experimental animals. This antibiotic might represent a useful 
tool in combination with new drugs against cutaneous leishmaniasis. Funded by: CDCH UCV 
PSU-09-7878-2009/1; FONACIT G-2005000375 MS 
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Abstract:  

Diffuse Cutaneous Leishmaniasis (DCL) is a rare clinical manifestation of tegumentary 
leishmaniasis caused by Leishmania amazonensis. It is characterized by an inefficient parasite-
specific cellular response and heavily parasited macrophages. It has been demonstrated “in 
vitro” that murine macrophage infection by L. amazonensis increases arginase I, TGF-β1 and 
PGE2 contributing to parasite proliferation enhancement. However, the relevance of these 
mediators for DCL pathogenesis remains unknown. Here, we evaluate systemic and local 
expression of inflammatory mediators in DCL patients and the role of arginase inhibition in 
vitro. 

Plasma from 12 active DCL and 29 Localized Cutaneous Leishmaniasis (LCL) patients were 
evaluated for arginase I, TGF-β1, PGE2, TNF, IL-12 and MCP-1 levels by ELISA. Whereas 
Arginase I, TGF-β1 and PGE2 were increased, TNF, IL-12 and MCP-1 were decreased in DCL 
plasma when compared with LCL, supporting an anti-inflammatory immune profile in DCL 
patients. Moreover, arginase I and cicloxigenase 2 expression were higher in DCL lesions than 
LCL lesions. In order to know if arginase could alter Leishmania infection, human monocyte-
derived macrophages from health volunteers were infected with L. amazonensis and treated with 
NOHA (arginase inhibitor). The infectivity index 72 h post infection in the group treated with 
NOHA was lower than unstimulated (UNST) infected group. Interestingly, arginase inhibition 
with NOHA decreased TGF-β1 and PGE2 production when compared with the UNST group. 
Our data suggest that arginase, PGE2 and TGF-β1 might be implicated in the inability of DCL 
patients to mount an efficient immune response against L. amazonensis. 
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Abstract:  

Leishmaniasis is an infectious disease caused by protozoa of the genus Leishmania, it is 
transmitted to humans by the bite of the phlebotomine sandflies. The chemotherapy used is 
pentavalent antimonials glucantime and pentamidine, the drugs used are not fully effective and 
may cause side effects because their levels of toxicity. The species Croton lechleri Muell Arg 
(Dragon's blood) and Morinda citrifolia L. (Noni) are plants known by presenting anti-
inflammatory potential, popularly used in combating various diseases. This study was in vitro 
assay of extracts of Croton lechleri Muell. Arg and Morinda citrifolia L. against promastigote 
Leishmania (L.) amazonensis (IFLA/BR/67/PH8). The plant extracts were obtained using native 
plant material (tree bark and leaf) and introduced plant material (tree bark) of C. lechleri Muell 
Arg and introduced Morinda citrifolia L. (fruit), both donated by the community Santa 
Marcelina, Porto Velho-RO. To evaluate leishmanicidal extracts were resuspended in PBS at 



 

concentrations of 0.0025 g/ml and 0.005 g/ml. The tests were carried out using PBS as a 
negative control for 5 consecutive days, aliquots of the cultures were diluted in RPMI containing 
the dye Erythrosine B. The counting of the strain is made in a Neubauer hemocytometer 
chamber with the aid of optical microscope with 400X magnification. The extracts showed 
antileishmanial action at a concentration of 0.005 g/ml. The results were released in statistical 
analysis and found 90% of inhibitory activity for the tree bark extract introduced and 85% 
inhibitory to native leaf extract of C. lechleri Muell Arg, the rate of growth inhibition for the 
stratum of Morinda citrifolia L. was 84%. The tests showed promising, because the tested 
extracts showed inhibitory action of up to 80% in the growth of Leishmania amazonensis. Thus 
indicating that further studies should be performed, seeking to improve the results, which may 
contribute to the emergence of a new alternative therapy with leishmanicidal activity of minor 
side effects and greater economic viability in the treatment of leishmaniasis. 
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Abstract:  

Cutaneous Leishmaniasis(CL) is an infectious disease caused by parasitic protozoa of the genus 
Leishmania. It is transmitted to humans by the bite of hematophagous insects of the subfamily 
Phlebotominae fed on hosts previously infected with the parasite. It´s among one of the parasitic 
diseases of highest incidence in the world, with annual records reaching up to 2 million cases. In 
Brazil, CL occurs in all states, with an increasing incidence rate in the north region, mainly in 
thecity of Assis Brasil (state of Acre) with an average incidence rate of 1, 098 cases of CL per 
100,000 inhabitants between the years 2001 to 2010 (10-times Brazilian incidence rate). This 
study aimed to detect the local etiological agent and the vector (s) involved in the 
epidemiological cycle of CL in this municipality. Sand flies were captured with the use of CDC-
light traps, every 2 months, for a 10-day capture period, between 2009 and 2010. The females 
were identified and were grouped in 282 pools (2 to 20 specimens/vial). Afterwards, DNA 
extraction was performed and the PCR technique was applied in the investigation of the 
presence of Leishmania (Kinetoplastida: Trypanosomatidae) parasites in pools of phlebotomine 
sandflies. Of the 282 pools, 44 pools were positive: 25 pools with Lutzomyia davisi and 19 with 
L. auraensis. To determine the possible complex involved, the samples of DNA extracted from 
pools of the 44 naturally infected sand flies were analyzed by Multiplex-PCR assay was targeted 
to the spliced leader RNA (mini-exon) gene repeats of these organisms and can detect all three 
complexes simultaneously generating differently sized products for each complex of New World 
Leishmania (Leishmania braziliensis, Leishmania mexicana, and Leishmania donovani). All the 
44 tested pools were positive for the LB-3C, complex which corresponds to the Leishmania 
braziliensis complex. Further studies are being carried out in order to try to identify other 
etiological agents, vectors and natural reservoirs. 
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Abstract:  

Leishmaniasis is included in the list of neglected tropical diseases, has been reported in 88 
countries and affects more than 12 million people worldwide. The development of new, safer, 
cheaper and orally available drug treatments for leishmaniasis is urgently needed. Apigenin is a 
flavonoid present in common fruits and vegetables and has been shown to possess diverse 
therapeutic potentials. However, its mechanism of protozoan action has not been studied yet. In 
this present study, we report the mechanism for the antileishmanial activity of apigenin against 
both forms of Leishmania amazonensis. Apigenin inhibited promastigote and amastigote growth 
in a dose-dependent manner - with 24 hours of treatment reaching 74% of inhibition at the 
concentration of 96µM (IC50 = 23.68 μM) and with 72 hours of treatment reaching 71% of 
inhibition at the concentration of 12µM (IC50 = 4.33 μM) - respectively. We observed the 
activity of apigenin on amastigotes at nontoxic concentrations for macrophages. Reactive 
oxygen species (ROS) production was increased in a dose-dependent manner in L. amazonensis 
promastigotes treated with increase concentration of apigenin (3 – 96 µM) and in infected 
macrophages at the concentration of 12µM. Pre-incubation of both forms of L. amazonensis 
with reduced glutathione (GSH) or N-Acetyl-cysteine (NAC) significantly reduced apigenin-
induced cell death. In addition, apigenin caused mitochondrial dysfunction due to collapse of 
mitochondrial membrane potential in L. amazonensis promastigotes. Apigenin has been 
described as a pro-oxidant, generating ROS which are responsible for cell death in some cancer 
cells. Mitochondrial membrane potential loss can be brought about by ROS added directly in 
vitro or induced by chemical agents. For in vivo studies, apigenin was administered orally (1 and 
2 mg/Kg/day, every day) to L. amazonensis-infected BALB/c mice lasting 45 days. Apigenin 
was able to control lesion and parasite growth in these mice, without altering serological 
markers of toxicity (alanine aminotransferase, aspartate aminotransferase and creatinine). 
Apigenin (2mg/Kg/day) was more effective than pentavalent antimonial in preventing lesion 
development. Taken together, our results demonstrate the in vitro and in vivo antileishmanial 
activity of apigenin on L. amazonensis due to the generation of ROS and disrupted parasite 
mitochondrial function. These characteristics encouraging and suggests the apigenin as a 
possible prototype for the clinical treatment of cutaneous leishmaniasis. 
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Abstract:  

Visceral leishmaniasis (VL) is a widespread zoonosis in tropical and subtropical regions of the 
planet, which causes high numbers of deaths. In Brazil, the country with the highest register of 
cases of Canine Visceral Leishmaniasis (CVL) in the Americas (WHO, 2008), the disease is 
caused by the protozoan parasite Leishmania chagasi (syn. Leishmania infantum) and is 
transmitted by phlebotomine sandflies of the Lutzomyia genus. In canine visceral leishmaniasis, 



 

the abnormalities most commonly observed in clinical examination on the animals are 
lymphadenomegaly and skin lesions. Dogs are the main domestic reservoir of the disease. 
Visceral leishmaniasis diagnosis has been largely based on microscopic examination of thin 
smears of bone marrow, although serological and molecular methods constitute less invasive 
alternatives currently in use. In this study, three antigens were selected through Phage Display 
technique for the immunodiagnosis of canine visceral leishmaniasis. The DNAs were extracted, 
sequenced and synthetized through chemical synthesis in its soluble forms. These peptides were 
linked to a Glutharaldeyde (GLU) molecule and then evaluated through indirect ELISA using 
dog’s positive and negative serum to visceral leishmaniasis. The cross-reactivity was also 
evaluated using dog’s serum infected with Trypanossoma cruzi parasite. All three peptides were 
highly sensitive and specific for the diagnosis of visceral leishmaniasis when compared to 
soluble antigen. Thus, Phage Display technique represents a valuable tool for diagnosis of CVL 
and can be used on routine to make a diagnosis of leishmaniasis. 
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Abstract:  

Early treatment is a major pillar of the program for Visceral Leishmaniasis (VL) elimination in 
the Indian sub-continent (ISC). While waiting for new drugs or therapeutic schemes, the 
effectiveness of current drugs needs to be safeguarded.  In the frame of the Kaladrug-R initiative 
(EC project: EC-FP7-222895) we contributed to this effort and aimed to understand drug 
resistance and develop tools to monitor it. 1. We developed simple clinical and epidemiological 
tools for monitoring the effectiveness of VL drug treatments in routine conditions. 2. We report 
a substantial decline in the efficacy of MIL (90.48% cure rate at 6 months in India and 73.3% at 
12 months in Nepal). Although MIL-tolerant strains occur, the observed decline of MIL 
effectiveness is not related to MIL resistance of the parasite. MIL blood levels at the end of 
treatment were similar for cured and relapsed patients, but lower in children <12yrs. Incidence 
risk for relapse in the Nepal study was 3 times higher in children compared to adolescents and 
adults, possibly due to underdosing.. We are currently exploring other factors like the virulence 
of the parasites. We are also checking if any MIL-resistance phenotype might not be lost in 
culture. 3. The decreasing efficacy of MIL could be an heritage of the past pressure of 
antimonials (SSG). Mathematical modelling predicted that SSG-resistant (SSG-R) parasites 
were likely more fit than sensitive ones. Different experimental lines confirmed this prediction 
and showed that SSG-R parasites had better survival skills and might be more virulent than their 
sensitive counterparts. 4. Therefore, we further focused research on SSG-resistant strains. Using 
next generation sequencing, we deciphered the complete genome of 200 clinical isolates and 
described different signatures of resistance  (SNPs and structural variation), opening the way to 
simplified molecular assays for resistance screening. Metabolomic profiling evidenced 
molecular adaptations which could jeopardise the efficacy of the other drugs (a.o. membrane 
fluidity). We also showed that SSG-R parasites better manipulated the macrophage for their own 
survival. 5. We experimentally induced resistance to MIL and Paromomycin on strains from the 
SSG era; results from genome and metabolome studies will be presented. 6. We described the 
evolution of L. donovani through the SSG and MIL eras and situated it in a worldwide context. 
Our research demonstrates the complexity of the problem of clinical drug resistance in VL and 
highlights the need of multidisciplinary approaches to tackle it (see specific talks or posters for 
details). 
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Abstract:  

Visceral leishmaniasis is a serious disease caused by protozoan parasites called Leishmania. The 
treatment for this disease is difficult, as it requires prolonged and painful applications of toxic 
drugs that are poorly tolerated. Therefore, one of the most significant advances in the 
leishmaniasis therapy was the identification of an effective and safe oral drug, the miltefosine. 
However, different sensitivities to miltefosine by Leishmania spp have been observed in 
clinically relevant species and the biological mechanism whereby Leishmania clinical isolates 
acquire drug resistance is poorly understood. In this context, comparative two-dimensional gel 
electrophoresis and mass spectrometry methodologies were applied to highlight and identify 
proteins that are differentially expressed between miltefosine-sensitive and miltefosine-resistant 
L. chagasi clinical isolates. It is described here a high-resolution proteome for L. chagasi 
promastigotes comprising an average of 459 spots, which corresponds to 5,7% of gene products 
predicted for Leishmania spp. Following comparison of the whole proteome profiles between 
sensitive and resistant strains, 67 differentially expressed spots were detected. Eighteen spots 
were found to be specific of a sensitive group and only one of a resistant group, while 48 spots 
changed in intensity between these groups. MALDI/TOF-TOF mass spectrometry allowed the 
identification of 48 spots (71,6%), corresponding to 39 distinct proteins of which seven are 
hypothetical proteins. Among the proteins identified, the comparative proteomics screen 
highlighted the peroxidoxin, a serine/threonine protein phosphatase, a calpain-like cysteine 
peptidase and a 4-3-3 protein-like protein that have been reported to play a role in the drug-
induced programmed cell death in parasites, suggesting that resistance mechanisms to 
miltefosine are possibly associated with a lesser susceptibility to apoptosis. Our findings 
demonstrate that proteomic screen has great potential to identify protein differences between 
closely related parasite strains and can be used to distinguish parasite phenotypes of clinical 
relevance. 

Supported by: CNPq, CAPES and FAPES.          
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Abstract:  

A recombinant cysteine proteinase from Leishmania (Leishmania) chagasi, rLdccys1, was 
previously shown to be a useful immunological marker for stages of visceral leishmaniasis (VL) 
in humans and dogs, as well as a potential tool for the diagnosis of human and canine VL 
(Pinheiro et al., 2005; Dias et al., 2005; Pinheiro et al., 2009). Furthermore, immunization with 
rLdccys1, as well as with the gene encoding the cysteine proteinase Ldccys1, induced 
significant protective immune responses in a mouse model of VL (Ferreira et al., 2008). 
Preliminary results also revealed that immunization with rLdccys1 resulted in a significant 
protection in dogs after challenge with L. (L.) chagasi (Pinheiro, 2009). These results 
encouraged us to ask if rLdccys1 could be used in immunotherapy of naturally infected dogs 
from an endemic region of VL, Teresina, Piauí state of Brazil. Thirty symptomatic naturally 
infected mongrel dogs were divided in three groups. One group received three doses, with one 
month interval, of rLdccys1 plus Propionibacterium acnes as adjuvant, a second group received 
three doses of P. acnes only and a third group received saline. Improvement of clinical 
parameters (alopecia, onychogryphosis, cachexia, anorexia, apathy, skin lesions, hyperkeratosis, 
ocular secretion, increasing of lymph nodes and weight loss), besides a significant reduction of 
spleen parasite load were observed within three months in dogs that received rLdccys1 + P. 
acnes, in comparison to controls which received either P. acnes only or saline. Evaluation of 
humoral and cellular immune responses was performed one month after the end of treatment. A 
more intense delayed type hypersensitivity reactions against L. (L.) chagasi lysate were 
observed in dogs treated with rLdccys1 when compared to controls. Furthermore, a higher IgG2 
and a decreased IgG1 response followed by a high IFN-gamma and a low IL-10 concentration 
were detected in serum from rLdccys1-treated dogs, pointing to a Th1 cell mediated response. In 
contrast, dogs which received P. acnes only or saline exhibited low serum levels of IgG2 and 
IFN-gamma and high concentrations of IgG1 and IL-10. All of the dogs treated with rLdccys1 
until 12 months after treatment survived, whereas control dogs which received either saline or P. 
acnes only died between 3 and 6 months. These findings support the potential use of 
recombinant L. (L.) chagasi cysteine proteinase for immunotherapy of canine visceral 
leishmaniasis. 
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Abstract:  

Metabolites from marine invertebrates has been considered a promising source of drug 
prototypes and has been originating clinically used drugs as AZT (AIDS), Cytosar-U 
(leukemia), Vira-A (herpes) and Acyclovir (herpes). Considering the small number of drugs in 
clinical use against Leishmaniasis and their high toxicity, the need for new therapeuticals is 
urgent. This work aimed the discovery of new marine secondary metabolites with 
antileishmanial activity, isolated from the octocoral Leptogorgia punicea. This octocoral was 
collected by scuba diving in North cost of São Paulo state, Brazil, dried and triturated in organic 
solvent. The methanolic extract of L. punicea showed antileishmanial activity against 
promastigotes, with a 50% Inhibitory Concentration value of 93.30 μg/mL. By using liquid-
liquid partition, the methanolic extract was fractionated and the ethyl acetate fraction, containing 
most of medium polarity compounds, showed 100% killing of promastigotes of Leishmania (L.) 
infantum at 300 μg/mL (named LPEAc). The chromatographic bio-guided fractionation of 
LPEAc using molecular exclusion chromatography (Sephadex LH-20) resulted in 10 new 



 

subfractions (LPEAcLH 1-10), including two active fractions (LPEAcLH 4 and 5), which killed 
100% of parasites at 100 μg/mL. RP-HPLC-PDA chromatography of LPEAcLH-4 resulted in 14 
new subfractions (LPEAcLH/HPLC 1-14), which were tested against the promastigotes. By 
using the tetrazolium colorimetric assay with MTT, LPEAcLH/HPLC-5 and LPEAcLH/HPLC-
11 showed a leishmanicidal effect at concentrations below 100 μg/mL. The structural 
elucidation of isolated compounds is under investigation by Liquid Chromatography-Mass 
Spectrometry (LC-MS-TOF) and NMR analysis. These results indicate the potential of the 
marine natural products as novel drug prototypes for neglected diseases. Support: FAPESP-
BIOTA/CAPES 
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Abstract:  

Leishmaniases are among the most prevalent neglected tropical diseases and are endemic in 98 
countries. The treatments include the pentavalent antimonials, miltefosine, amphotericin B, and 
pentamidine. However, such drugs are unsatisfactory due to toxicity, limited efficacy, cost and 
administration. Therefore, there is an urgent need to develop new drugs that are efficacious, 
safe, and more accessible. Trypanosomatids have an essential requirement for ergosterol and 
other 24-alkyl sterols, which are absent in mammalian cells. The inhibition of ergosterol 
biosynthesis (EB) has been recognized as a promising target for the development of new 
chemotherapeutic agents. Thus, the aim of this work was to investigate the effects of E5700, a 
squalene synthase inhibitor, in combination with itraconazole (ITZ) or posaconazole (POSA), 
two known inhibitors of the sterol C14α-demethylase (CYP51), against Leishmania 
amazonensis in vitro. E5700, ITZ and POSA alone produced a marked reduction in the viability 
of L. amazonensis promastigotes, with MIC (minimum inhibitory concentration) values of 30 
nM, 1 µM, and 1 µM, respectively. Several combinations were tested and the most efficient was 
the combination of 1.25 nM E5700 with 40 nM ITZ or 0.625 nM E5700 with 5 nM POSA, 
which resulted in FIC (fractional inhibitory concentration) values of 0.082 for the combination 
of E5700 with ITZ and 0.026 for E5700 with POSA, indicating a potent synergistic effects. 
Against intracellular amastigotes, the MICs for E5700, ITZ and POSA alone were 30 nM, 1 µM, 
and 1 µM, respectively. The results indicated again strong synergism, with MICs of 2.5 nM 
E5700 plus 20 nM ITZ (FIC=0.103) and 2.5 nM E5700 plus 2.5 nM POSA (FIC=0.085). 
Differential interference contrast microcopy (DIC) revealed a significant alteration on the shape 
of promastigotes after treatment with E5700 in combination with POSA, more than that 
observed with ITZ. Transmission electron microscopy of treated-parasites showed several 
alterations such as: 1) Presence of lipid bodies; 2) Intense mitochondrial swelling followed by 
the loss of matrix content; and 3) Presence of autophagosome-like structures. In summary, our 
results indicate that combinations of EB inhibitors acting at different steps of the pathway have 
synergistic activity against L. amazonensis and open up the possibility of a novel combination 
therapies for the treatment of leishmaniasis. Supported by CNPq, CAPES, and FAPERJ. 
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Abstract:  

Background :  

Since the leishmaniasis was a huge problem in North Africa for this reason we carrying out this 
study , Serologic survey of leishmaniasis in Ibn Sina patients, Sirte, Libya  

Material and Methods :  

The clinical and parasitological features of leishmaniasis were investigated, retrospectively, in 
162 patients who attended the out-patient clinic of Ibn Sinha hospital during January 2009 and 
June 2010.  

The aim :  

was to evaluate the epidemiological characteristics of leishmaniasis. Sera from all the suspected 
patients were examined for antibodies against Leishmania spp. by IFA and enzyme linked 
immunosorbent assay (ELISA).  

Results :  

Seventy one of 162 (43.82%) had antibodies against Leishmania spp. of which, 49 (69%) were 
males and 22 (31%) females.  

Discussion & Conclusion The most affected age group was found to be between 21 and 30; the 
least affected was age group below 10 years.  
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Abstract:  

The available antileishmanial drugs are toxic, expensive, have limited effectiveness and the 
treatment frequently fails due to parasite drug resistance. Because cutaneous leishmaniasis (CL) 
is characterized by skin lesions, application of photodynamic therapy (PDT) may be a treatment 
option. This therapeutic modality has been proposed as a promising alternative therapy for the 
treatment of CL. The results showed leishmania eradication, low scar formation and superior 
esthetic effects when compared to conventional treatments. Despite the promising results 
obtained in clinical trials, the lack of knowledge about the mechanism of action of this 
therapeutic modality for CL control indicates that additional studies are necessary. Previous 
studies in our laboratory suggest that silicon phtalocyanins are able to kill leishmania 
promastigotes. Here we investigated the reduction of cell viability of J774.1 cells infected with 
L. amazonensis using a Silicon bis (dimetilaminoetanoxi)-phthalocyanine (SiPc) as 



 

photosensitizer and LED as light source. Infections with 10:1 promastigotes in stationary-phase 
per J774.1 (1x104 cells/mL) in 96-well plates cells were performed. After internalization (24 h) 
cells were were incubated with SiPc at 0.1 or 1.5 μM for 1 h, then supernatant was discarded 
and the wells washed twice with PBS to remove unabsorbed SiPc. Cells were irradiated with 
Biotable (Biopdi) at 660 nm and fluence of 10 J/cm2 (maximum of 25 mW/cm2). After 
irradiation, the PBS was removed and RPMI medium plus 10% FBS was added and the culture 
was maintained for 20 h in standard conditions. The controls were cells without treatments, cells 
incubated with SiPc and cells only irradiated. Cell viability was determined using the MTT 
method. Two independent assays were performed in quintuplicates. The SiPc was not toxic in 
the dark to J774.1 with or without intracellular amastigotes. The percentage of viable cell was 
reduced after irradiation when compared with controls (not irradiated cells). Although, infected 
J774.1 cells were more resistant to PDT (p < 0,01).Tthe percentage of viable cells in infected 
J774.1 was 22.8% and uninfected cells was 5.08%. Leishmanias are able to evade the immune 
system, and this survival process are correlated with the increased macrophage survival. The 
increase in macrophage viability indicated that more than one PDT session would be required to 
remove all the infected cells killing the intracellular amastigotes. 
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Abstract:  

Visceral leishmaniasis (VL) is emergent in Tunisia. Children less than 5 years are the 
most affected. The case fatality rate is still high (5-8%). The aim of this study was to evaluate 
VL cases response to Meglumine antimoniate (MA) and to ascertain bad prognostic factors. 

Data of 205 VL cases were collected in the pediatric department of Kairouan hospital. 
All patients received a 28 days MA course as recommended by WHO. Statistic analysis was 
performed by Stata 11. 

The median age was 18 months. The most frequent symptoms on admission were 
splenomegaly (97.6%), fever (81.3%) and hepatomegaly (46%). Biological disturbances were 
anemia (91.2%), thrombocytopenia (83.1%) and leucopenia (55.9%). Parasite loads were over 
1000 parasites/ml of blood among 70 patients. All isolated strains (n=67) corresponded to 
Leishmania infantum species. 

Patients were classified, according to the disease course, into cured (n=185), unresponsive (n=9) 
and dead (n=11). The lethality rate was 5.4%. In cured patients, fever has disappeared within 3 
days to a week. Splenomegaly decline was slow; 164 of the 185 cured patients (88.6%) still had 
this sign at the end of the treatment. A drastic increase in hemoglobin and platelets levels was 
observed.  



 

Bad prognostic factors were hemorrhage (p<0,001), 4 times higher serum hepatic transaminases 
levels (p=0.001), severe anemia (p=0.003), low age (p=0.018), severe thrombocytopenia 
(p=0.022) and severe leucopenia (p=0.025). 

Compared to previous reports, VL is better managed in Tunisia (shorter diagnosis delays and 
lower fatality rate). However, more efforts should be supplied. Low age, severe anemia and 
thrombocytopenia should be considered as alarming signs. It is also mandatory to introduce 
alternative treatments such as liposomal Amphotericine B for a shorter hospitalization and better 
efficiency.  
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Abstract:  

Glutathione (L-γ-glutamyl-L-cysteinyl-glycine; GSH) is the precursor of dithiol trypanothione 
[(bis(glutathionyl) spermidine], the major intracellular thiol antioxidant in Leishmania and other 
trypanosomatids. Trypanothione helps to maintain a cell’s redox potential and functions in many 
other biological processes such as protein and DNA synthesis; detoxification of free radicals, 
peroxides, and endogenous and exogenous toxins. Buthionine sulphoximine (BSO) is an 
irreversible inhibitor of gamma glutamyl cysteine synthetase (γGCS), an enzyme which 
catalyses the rate-limiting step in GSH biosynthesis. Previous studies have shown that BSO can 
inhibit the survival of Leishmania donovani both in vitro and in vivo. In this study experiments 
were carried out to determine whether BSO had a similar effect on L. mexicana and L. major, 
which are known to interact differently with their host cells. Therefore the effect of BSO 
treatment on the survival of promastigotes and intracellular amastigotes of  L. donovani, L. 
mexicana, and L. major, and the inhibition of recombinant γGCS from each species were 
aligned using the ClustalW2 Multiple Sequence Alignment Tool . The proteins of all three 
species showed more than 87.6%) % amino acid identity suggesting a similar degree of 
inhibition by BSO. Treatment with BSO significantly affected the survival of all three 
Leishmania species (n=4), with L. donovani having the highest susceptibility to BSO at both the 
promastigote (mean IC50±SE, for L. donovani, 1.3±0.29mM; L. mexicana, 2.4±0.68 mM , L. 
major, 1.8±0.017mM;) and intracellular amastigote stage. These results were also reflected by 
the effect of BSO on the recombinant proteins of all three species with L. mexicana γGCS being 
most resistant to inhibition (mean % inhibition of specific activity with 1 mM BSO (n=4); L. 
donovani, 86%±0.02;  L. mexicana, 45%±0.19; L. major, 63%±0.17). The results of this study 
indicate that inhibition of GSH production to treat leishmaniasis requires development of 
species-specific inhibitors.  
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Abstract:  

American tegumentary leishmaniasis ATL is endemic in the Province of Corrientes, located in 
the Northeast of Argentina. In the Cenpetrop 147 ATL cases, including the mucosal and 
mucocutaneus forms in 25 patients have been diagnosed during 1988-2011 of which 15% were 
children. In previous reports L. (V.) braziliensis and L. (V.) guyanensis were isolate in two 
endemic ATL localities of Corrientes. 

Since an increased number of autochthonous cases have been documented in the last few years, 
it has become important to identify the Leishmania species involved. 

We confirmed the preliminary diagnosis of ATL in clinical samples of patients with positive 
Montenegro skin test. Skin biopsies were obtained under aseptic conditions and with local 
anesthesia and the parasites were detected by Giemsa-stained smears, culture and hamster 
inoculation. 

Isolation of Leishmania in hamsters from 2 patients (a 54 years old male and a female of 22 
years old with 3-months clinical evolution) from Bella Vista Department was performed. 

After 6 months of inoculation, kidney, liver, spleen and skin tissue samples from infected 
hamsters were subjected to DNA extraction by standard phenol-chloroform method. After 
isopropanol precipitation, DNA was suspended in 50 µl of ultra-pure water containing RNAse A 
(10mg/mL), incubated at 37oC for 1h and stored at -20oC until use. A 120 bp fragment of 
Leishmania k-DNA mini-circle was PCR amplified using primers 150 and 152 in a final volume 
of 20 µl containing amplification buffer (10mM Tris-HCl, pH 8.4, 50mM KCl, 1.5mM MgCl2), 
200µM dNTP, 10 pmol of primers, 1 U Taq DNA polymerase (Invitrogen) and 2 µl DNA 
sample diluted at 1:10 and 1:100. DNA amplification was done as described by Volpini et al 
2004. Five µl of the amplified DNA fragment was digested with restriction endonucleases AvaI 
and HaeIII and subjected to electrophoresis in a 10% polyacrylamide gel and stained with 
ethidium bromide, visualized under UV light and digitally recorded. L. (L.) amazonensis- 
LTB0016 and L. (V.) braziliensis- M2904 DNA were used as control. The amplified DNA 
fragment was transferred to charged nylon membrane and hybridized overnight at 42oC with L. 
braziliensis and L. amazonensis k-DNA horseradish peroxidase labelled probes and revealed 
using an ECL kit. 

The expected 120bp was observed in all samples and confirmed as L. braziliensis by 
hybridization. Our data confirms that L. (V.) braziliensis constitutes the predominant etiologic 
agent of ATL in patients from this area. 

Financial support by CNPq 
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Abstract:  

Visceral leishmaniasis (VL) has emerged as an opportunistic condition in HIV infected patients. 
In immunocompromised patients, serological investigation is considered not an accurate 
diagnostic method and molecular techniques seem especially promising. So we compared the 
sensitivity of the indirect fluorescence antibody test (IFAT) using 1:40 and 1:80 cut-off titles, 
the direct agglutination test produced at the Clinical Research Laboratory of CPqRR (DAT-
LPC), a commercial rK39 dipstick test (Kalazar Detect®) and quantitative real-time PCR 
(qPCR) performed in peripheral blood for VL diagnosis among HIV-infected patients in an 
urban area in Brazil. 

Clinical suspicion for VL was defined as a history of fever of 14 days or more and/or 
splenomegaly and/or cytopenia. A questionnaire with clinical and epidemiologic data was filled 
out at enrollment and diagnostic procedures were performed: bone marrow aspiration and a 
venous blood sample were taken. The diagnosis of VL was further confirmed when amastigotes 
were seen in Giemsa-stained smears or when promastigote forms were isolated from culturing 
bone marrow aspirates (BMA). 

Between March 2011 and September 2012, 37 (42%) patients had a diagnosis of VL: in 33, 
confirmed by direct exam (89%) and in 4 patients (11%), by culture of BMA. The mean age of 
the patients was 41.7 years (21-65 years), and the female-to-male ratio was 5:1. Only fifteen 
(40.5%) VL patients had specific antibodies detectable by all 3 serological techniques. Results 
for sensitivity and 95% confidence interval of tests (parasitological test as gold standard) were 
the following: IFAT 1:40 81.1% (68.2-93.9%); IFAT 1:80 62.2% (46.2-78.0%); DAT-LPC 
94.6% (87.2-100%); rK39 45.9% (29.6-62.3%) and qPCR 86.5% (75.2-97.8%). There weren't 
statistical significant differences between IFAT 1:40 and DAT-LPC and between DAT-LPC and 
qPCR (two-by-two analysis). Differences were significant and favorable to DAT-LPC against 
IFAT 1:80 (p=0.0019) and against rK39 (p=0.00001). 

In conclusion, our results show that the DAT-LPC has high sensitivity, similar to qPCR, in 
diagnosis of VL among HIV-infected patients. IFAT 1:40 has high sensitivity, but results of its 
specificity, along with other tests, are being evaluated in a delayed-type cross-sectional study. 
Negative rK39 and IFAT 1:80 do not rule out VL in HIV infected patients. 

Funding: CNPq (Conselho Nacional de Desenvolvimento Científico e Tecnológico), FAPEMIG 
(Fundação de Amparo à Pesquisa no Estado de Minas Gerais) 
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Abstract:  

Toward developing antileishmanial agents with mode of action targeted to DNA topoisomerases 
of Leishmania donovani, we have synthesized a large number of derivatives of betulin. The 
compound, a natural triterpene isolated from the cork layer of Betula spp. plants exhibits several 
pharmacological properties. Three compounds (disuccinyl betulin, diglutaryl dihydrobetulin, 
and disuccinyl dihydrobetulin) inhibit growth of the parasite as well as relaxation activity of the 
enzyme type IB topoisomerase (LdTOP1LS) Leishmania donovani. Mechanistic studies suggest 
that these compounds interact with the enzyme in a reversible manner. The stoichiometry of 
these compounds binding to LdTOP1LS is 1:1 (mole/mole) with a dissociation constant of the 
order of ∼10-6 M. In processive mode of relaxation assay, these compounds slow down the 
strand rotation event, which ultimately affects the relaxation of supercoiled DNA. It is 
noteworthy that these compounds reduce the intracellular parasite burden in macrophages 
infected with wild-type L. donovani as well as with sodium antimony gluconate resistant 
parasite (GE1). Amongst the three derivatives, disuccinyl betulin (DiSB) is most potent growth 
inhibitor of Leishmania promastigotes. It induces parasitic cell death by generating oxidative 
stress. The physiological and biochemical characteristic feature of death process is like 
mammalian programmed cell death (PCD). Generation of reactive oxygen species (ROS), 
followed by mitochondrial membrane depolarization (DΨm) causes loss of ATP production. 
This further gives positive feedback to produce high amount of ROS, which in turn causes 
oxidative DNA lesions and genomic DNA fragmentation. Loss of DΨm leads to release of 
cytochrome c into the cytosol. The PCD is insensitive to zVAD-fmk, but metacaspase activity 
has been identified. Activation of metacaspase activates LdEndoG which is translocated from 
mitochondria to nucleus. There is a concomitant nuclear depletion of 
deoxynucleotidyltransferase-mediated dUTP end labelling (TUNEL) which indicates abrogation 
of DNA synthesis process. As a result, promastigote replication is hampered and the cell 
eventually dies. Conditional knock-down of metacaspase and endonulease G subvert DiSB 
mediated cell death. Taken together, our data suggest that these betulin derivatives can be 
exploited as potential drug candidates against threatening drug resistant leishmaniasis. 
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Abstract:  

Sodium stibogluconate and meglumine antimonate which are pentavalent antimony compounds, 
were developed in 1940. Although they are still the first drug used in the treatment of cutaneous 
and visceral leishmaniasis in our country, resistance to these drugs has been reported by various 
researchers. In our studies, we demonstrated that the secretions larvae of Lucilia sericata had 
effects on Leishmania tropica in invitro and invivo conditions. Larvae of Lucilia sericata, with 
the enzymes they secrete, dissolve the necrotic tissue, disinfect and stimulate the granulation 
tissue formation. With this effect, larvae of Lucilia sericata have been successfully used in the 
treatment of cutaneous leishmaniasis. 

Materials were taken from the patients with suspicion of leishmaniasis. Culture was made and 
stanied with Giemsa. Leishmania deemed patients’ treatment was started. Leishmania parasites 
reproduced in culture from these patients’ materials. Patients with cutaneous leishmaniasis 



 

lesions located on the face were treated with Glucantime, the patients with the lesions on hands 
and arms were treated with Lucilia sericata larvae. 

Glucantime was injected intradermally into the lesion for twice a week, totally 5 doses until the 
lesion has been completely whitened. After one month from the completion of treatment, 
patients’ controls were done but cure was not detected in the lesions. Whereupon the second 
cure treatment was applied. But there was not any recovery in the patients’ lesions. Lesions in a 
patient which were initially on both cheeks were spread and they caused to formation of new 
lesions on patients’ foot and arms. The specimens prepared from materials taken from lesions in 
these patients were stained with Giemsa and culture of leishmaniasis was done. In Giemsa 
staining, leishmaniasis amastigote forms were seen but leishmania parasite did not be 
reproduced in culture. 

Patients having cutaneous leishmaniasis lesions located on hands and arms were treated with 
Lucilia sericata larvae six-seven of larvae were directly put on 1cm2 wound. In this way, the 
moving larva can hold on to all the necrotic area on the wound and enter depths of necrotic 
tissue. According to the state of necrotic tissue on the wound, larval therapy was applied daily, 
weekly, or once-twice in a week. After larvae were held into 48-72 hours on the wound, they 
were removed from the wound. This process was continued until necrotic tissue was completely 
cleansed on the wound. Cutaneous leishmaniasis lesions applied the larval treatment 2-3 times, 
were healed in as few as 10 days. 

The lesions of cutaneous leishmaniasis located on faces not responding to the treatment of 
Glucantime were treated with Lucilia sericata larvae. Lesions in these patients were treated in a 
short time like 6 days as a result of two larval treatments. 
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Abstract:  

The Direct Agglutination Test (DAT) has a high diagnostic accuracy and remains, in some 
geographical areas, part of the diagnostic algorithm for Visceral Leishmaniasis (VL). However, 
subjective interpretation of results introduces potential for inter-reader variation. We report an 
assessment of inter-laboratory agreement and propose a pictorial-based approach to standardize 
reading of the DAT. 

In preparation for  a WHO/TDR coordinated evaluation of diagnostics for VL, a proficiency 
panel of 15 well-characterized sera, DAT-antigen from a single batch and common protocol was 
sent to nine  laboratories in Latin-America, East-Africa and Asia, all members of the Visceral 
Leishmaniasis Laboratory Network (VL-LN). Agreement (i.e. equal titre or within 1 titer)  with 
reading by the reference laboratory was computed.  Subsequently, photos of training plates were 
made, and end-titres were agreed upon by the reference laboratories and experienced users of 
DAT within the VL-LN. 

Overall concordance  in DAT results with the reference laboratories was only 50%, although 
agreement on negative sera was high (94%). After refresher training the concordance increased 



 

to 84% with the reference laboratories; agreement on negative controls increased to 98%. 
Variance in readings significantly decreased after training as shown by a two-sample Wilcoxon 
rank-sum (Mann-Whitney) test (z = -3,624 and p = 0.0003). 

Using pictorials as training materials may be a useful tool to reduce disparity in results and to 
promote more standardized reading of DAT,  without compromising its diagnostic sensitivity. 

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[163]  
P 362 - IN VITRO ANTILEISHMANIAL ACTIVITY OF QUERCETIN 3-METHYL ETHER 
AND STRYCHNOBIFLAVONE PURIFIED FROM STRYCHNOS PSEUDOQUINA AGAINST 
LEISHMANIA AMAZONENSIS 
CARVALHO, P.S.L.1; ANDRADE, P.H.R.2; DUARTE, M.C.1; COSTA, T.R.3; VALADARES, D.G.; 
CHAVEZ-FUMAGALLI, M.A.1; COSTA, L.E.1; MARTINS, V.T.4; LAGE, D.P.2; REGIS, W.B.5; 
FILHO, J.D.S.6; PADUA, R.M.3; TAVARES, C.A.P.4; LEITE, J.P.V.7; COELHO, E.A.F.2 
1.FACULDADE DE MEDICINA UFMG, BELO HORIZONTE, MG, BRAZIL; 2.COLEGIO TECNICO UFMG, BELO HORIZONTE, MG, 
BRAZIL; 3.FACULDADE DE FARMACIA UFMG, BELO HORIZONTE, MG, BRAZIL; 4.INSTITUTO DE CIENCIA BIOLOGICAS 
UFMG, BELO HORIZONTE, MG, BRAZIL; 5.PUC MINAS AND MINAS FUNGI DO BRASIL, BELO HORIZONTE, MG, BRAZIL; 
6.DEPARTAMENTO DE QUIMICA UFMG, BELO HORIZONTE, MG, BRAZIL; 7.UNIVERSIDADE FEDERAL DE VISCOSA, 
VICOSA, MG, BRAZIL. 
Keyword:strychnos pseudoquina; tegumentary leishmaniasis; antileishmanial activity  
 

Abstract:  

Leishmaniasis is a major public health problem, and the alarming spread of parasite resistance 
underlines the importance of discovering new therapeutic products. In this study, a bioassay-
guided fractionation using the water extract of Strychnos pseudoquina led to the isolation of two 
purified bioactive flavonoids. These products, quercetin 3-methyl ether and strychnobiflavone 
were investigated in their capacity of present in vitro antileishmanial activity against Leishmania 
amazonensis. Studies were performed in order to establish their minimum inhibitory 
concentrations (IC50), leishmanicidal effects on intra-macrophages Leishmania amastigotes, as 
well as their cytotoxic effects on murine macrophages (CC50), and on human red blood cells 
(RBC50). The results showed that the quercetin 3-methyl ether and strychnobiflavone proved to 
be effective against promastigote and amastigote-like stages of L. amazonensis, presenting IC50 
values of 1,52 μM and 0,15μM, respectively, for promastigote stage, and of 25,64 μM and 33,11 
μM, for amastigotes intra-macrophages, with the selectivity index (CC50/IC50) of 16,9 and 
220,7, respectively. The applied compounds presented a low cytotoxicity in murine 
macrophages and a null hemolytic activity in type O+ human red blood cells. The data presented 
showed the potential of two compounds, quercetin 3-methy ether and strychnobiflavone, which 
were purified from Strychnos pseudoquina, as alternative for the treatment of tegumentary 
leishmaniasis.  
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Abstract:  

Paromomycin (PMM) is a promising drug for VL treatment since the phase IV trials confirmed 
its safety and efficacy. In order to safeguard the drug it’s vital to understand the mechanism of 
resistance. We induced experimental resistance up to 97µM PMM in L. donovani promastigotes 
(PMM-R parasite), resulting in more than 9 fold decrease in the susceptibility to PMM 
compared to the wild type parasite (PMM-S). Resistance induced at promastigote stage was also 
evident at the amastigote stage as depicted by >6 fold decrease in PMM susceptibility at 
amastigote stage of PMM-R (meanIC50±SD=61±7µM) compared to that of PMM-S 
(meanIC50±SD=11±1µM), while susceptibility to sodium antimony gluconate or miltefosine 
remained unaltered. The PMM-R parasite showed increased (2.5 fold) membrane fluidity, and 
decreased (3 fold) intracellular PMM accumulation as compared to PMM-S. Analysis of gene 
expression by real time PCR revealed an increased expression of ABC transporters; MDR1 
(8.95±6.08 fold) as well as MRPA (11.47±0.22 fold) and protein phosphatase 2A gene 
(4.44±0.71 fold) in PMM-R parasite, evincing increased efflux of PMM. Full length gene 
sequencing of L. donovani rRNA gene failed to detect any mutations in the PMM-R strain of L 
donovani, unlike the reported observation in PMM resistant E. coli. 

 Additionally, we evaluated the tolerance of PMM-R parasite towards nitrosative, oxidative and 
complement mediated stresses. PMM-R strain was more tolerant to nitrosative stress induced by 
SIN-1(above 2 fold) and SNAP (9 fold) as compared to PMM-S isolate, however, the tolerance 
to oxidative stress remained unaltered. The PMM-R parasites showed significantly higher 
resistance to complement mediated lysis. Macrophages infected with PMM-R parasites elicited 
higher (1.8 fold) IL-10 levels in comparison with PMM-S, indicating a better survival capacity 
of PMM-R. The study shed light on the mechanism of PMM resistance and fitness levels of 
PMM-R Leishmania donovani. 

This work was carried out under European Commission funded Kaladrug-R project (EC-FP7-
222895). 
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Abstract:  

With widespread resistance to antimonials in the Indian subcontinent, Miltefosine (MIL) has 
been introduced as the first line therapy for visceral leishmaniasis (VL), however decline in 
treatment efficacy is reported. MIL has also been successfully used for treatment of post kala-
azar dermal leishmaniasis (PKDL), a sequel of VL that constitutes an important parasite 
reservoir. In a set of VL/PKDL cases recruited for MIL treatment, we determined the in vitro 
susceptibility of L. donovani parasites obtained pre- and post-treatment at amastigote stage. MIL 
susceptibility of post-treatment isolates from cured VL cases (mean IC50±SD=2.43±1.44µM), 
was comparable (p>0.05) to that of the pre-treatment group (mean IC50 =1.86±0.75µM), while 



 

that from relapses (mean IC50=4.72±1.99µM) was significantly lower (p=0.04). Similarly, 
PKDL isolates from relapse cases exhibited significantly higher (p=0.03) MIL tolerance 
compared to pre-treatment isolates (IC50=16.13±2.64µM and 8.63±0.94µM, respectively). 
Interestingly, PKDL isolates were more tolerant towards MIL than VL isolates. The inter-stage 
MIL susceptibility correlated significantly for parasite isolated from VL (r=0.70, p=0.0018); 
PKDL (r=0.78, p=0.046) and MIL induced parasites with high MIL tolerance (r=0.92, 
p=0.0001) when macrophage based amastigote assay and high-throughput resazurin-based 
promastigote assay were compared. The data suggests that the resazurin assay with 
promastigotes is applicable as a simplified biological tool for high throughput MIL-
susceptibility monitoring in clinical isolates of VL. Point mutations in the miltefosine 
transporter (LdMT) and its beta subunit (LdRos3) genes as well as changes in the mRNA 
expression of these genes that previously correlated with experimental resistance to MIL, were 
not evident in the clinical isolates. 

This work was carried out under European Commission funded Kaladrug-R project (EC-FP7-
222895). 
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Abstract:  

In parasites, ATP-binding cassette (ABC) transporters represent an important family of proteins 
related to drug resistance and other biological activities. Resistance of leishmanial parasites to 
therapeutic drugs continues to escalate in developing countries and in many instances it is due to 
overexpressed ABC efflux pumps. Progressively adapted baicalein (BLN)-resistant parasites 
(pB25R) show overexpression of a novel ABC transporter, which was classified as ABCC2 or 
LdMrp2. The localization is primarily in the flagellar pocket region and in internal vesicles. 
Overexpressed LdABCC2 confers substantial BLN resistance to the parasites by rapid drug 
efflux. The BLN-resistant promastigotes when transformed into amastigotes in macrophage cells 
cannot be removed by treatment of macrophages with BLN. Amastigotes resistance is 
concommitant to the overexpression of macrophage multidrug resistance protein 2 (MRP2) 
transporter. Reporter analysis and site-directed mutagenesis assays demonstrated that 
antioxidant response element (ARE)-1 is activated followed by infection. The expression of this 
phase II detoxifying gene is regulated by Nrf2 (NFE2 – related factor 2) mediated Antioxidant 
Response Element (ARE) activation. In view of the fact that the signalling pathway of Phospho 
Inositol 3-kinase controls microfilament rearrangement and translocation of actin-associated 
proteins, the current study correlates with intricate pathway of PI3-kinase–mediated nuclear 
translocation of Nrf2 which activates Mrp2 expression in macrophages. In contrast, phalloidin, 
an agent that prevents actin filaments from depolymerization, inhibited Nrf2 translocation and 
Mrp2 activation by pB25R infection. Parasites exposed to higher drug concentration (75 µM) 
show no difference in drug accumulation or efflux. Earlier it was found that flavones interact 
with LdTOP1LS to abrogate DNA transaction mediated life processes. Scanning of LdTOP1LS 
gene revealed that there are some mutations near to the active site of the enzyme. To our 
surprise this mutatnt enzyme is cross resistant to certain levels of other relative flavones like 
luteolin and quercetin. Taken together, these results provide an insight into the mechanisms by 



 

which resistant clinical isolates of Leishmania donovani induces intracellular events relevant to 
drug resistance. 
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Abstract:  

Early identification of treatment failure in visceral leishmaniasis (VL) patients is critical to the 
successful control and elimination of the disease.  An assay that could do this would also have 
potential as a pharmacodynamic marker. Both test indications would require a sensitive and 
quantitative assay. We report on the development of an antigen affinity purified (AAP) 
polyclonal double-antibody sandwich ELISA assay for leishmania antigens in urine, and its 
testing  on patient and endemic control samples from South-East Asia. The AAP ELISA uses 
the same antigen as the KAtex latex agglutination test but is quantitative and does not require 
boiling of urine samples before testing. Urine samples were collected by DNDi in Bangladesh 
during a phase III/IV drug study, conducted at the  Community Based Medical College (CBMC) 
of Mymenshingh, to determine the feasibility of implementing new treatment regimens for VL 
recommended by WHO (miltefosine (1.5-2.5 mg/kg in 1 or 2 doses/day) + paromomycin 
(11mg/kg/day) for 10 days, AmBisome® (5mg/kg) + miltefosine for 7 days, AmBisome® 
(5mg/kg) + paromomycin for 10 days, AmBisome® 15mg/kg) in a primary healthcare setting. 
The samples were obtained from parasitologically confirmed VL patients (collected at pre-
treatment, and on days 7, 15, 45 and 180 after initiation of treatment) and from healthy endemic 
controls. When a cut-off of 1 UAU/ml (arbituary units of urinary antigen per ml) was used, the 
AAP ELISA prototype was positive in 95.3% (102/107) of leishmania patient samples before 
treatment (baseline), while all the endemic controls (48/48) were negative. During the first 45 
days after initiation of treatment, the level of leishmania antigen in urine decreased by 95% in 
majority of the patients. However, the cut-off of 1 UAU/ml still classified more than 50% of the 
samples as positive 45 days after initiation of treatment. While this assay has good potential as a 
test of cure, the appropriate time for testing after treatment needs to be defined, in line with 
patient follow-up visits. Further testing of this non-invasive prototype assay on samples from 
Eastern Africa is planned, before large-scale evaluation in the field. 
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Abstract:  

Buparvaquone is a veterinary drug used to treat Theileriosis and has shown promising activities 
against protozoan parasites, including Leishmania spp. Despite its in vitro anti-leishmanial 
activity, in vivo experiments with L. (L.) donovani showed only a weak suppression of the 
parasite burden. Our previous studies demonstrated that intraperitoneal buparvaquone entrapped 
in phosphatidylserine-liposomes (BPQ-PS-LP) resulted in a significant suppression of 
Leishmania (L.) infantum in a hamster model. In this study the effectiveness of BPQ-PS-LP was 
evaluated at 0.4 mg/kg/day in a L. (L.) infantum-hamster model (n= 5/group) using different 
routes of administration (subcutaneous, intramuscular and intravenous) and regimens (5 and 10 
consecutive days). The treatment was quantified by real-time PCR, using the detection of living 
amastigotes (RNA) in the spleen and the liver. BPQ-PS-LP showed the most significant 
reduction of the parasite burden when administered by subcutaneous route, reducing the 
amastigotes in spleen and liver by 98% (p<0.05) and 96% (p<0.05), respectively. BPQ-PS-LP 
by the intravenous route was effective but to a lesser extent, reducing the amastigotes in spleen 
and liver by 88% and 35%. BPQ-PS-LP failed to reduce the parasite burden of liver and spleen 
when administered by intramuscular route. Finally, BPQ-PS-LP was administered by 
subcutaneous route using a short course treatment of 5 consecutive days; a limited efficacy was 
observed at 0.4 mg/kg/day, showing a reduction of the parasite burden in spleen and liver by 
42% and 38%, respectively. Considering the future possibility of a clinical use for liposomal 
buparvaquone against Visceral Leishmaniasis, the subcutaneous route at low doses may 
represent a higher advantage to increase patient compliance. Supported by GlaxoSmithKline 
(Trust in Science initiative). 
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Abstract:  

Conventional nested PCR is a very sensitive and specific method for diagnosing visceral 
leishmaniasis. However, this type of PCR is notorious for contamination problems relating to 
passage of the product from the first to the second round. In order to have a PCR method that is 
just as efficient, but without the risk of contamination, we proposed to optimize a single-tube 
nested PCR (STNPCR) method. We used the targets of the small subunit ribosomal RNA in the 
first step and the ribosomal internal transcribed spacer in the second stage. The performance of 
STNPCR and nested PCR for detecting DNA from Leishmania chagasi was compared. For 
STNPCR, the inner primers were immobilized on the internal interface of the cap by means of 
adsorption microtubes, and these were made soluble after the first reaction. This procedure 
eliminated opening the microtube, which could have led to false-positive results through cross-
contamination. The detection limit for purified L. (L.) chagasi DNA was 1 fg using nested PCR 
and 10 fg using STNPCR. We also tested the specificity of the system against other parasites, 
and observed that Trypanosoma cruzi DNA was amplified, reaching detection of up to 1 pg. 
This study not only presents a promising tool for diagnosing visceral leishmaniasis, but also 
provides a new target to be exploited in diagnosing Chagas disease, either in mono-infection 
with T. cruzi, or co-infection with Leishmania spp. 
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Abstract:  

Obtaining a good quantity of high quality genomic DNA is a crucial step for successful 
amplification using the polymerase chain reaction (PCR) and, therefore, for research and 
diagnostic testing. A comparative performance evaluation was carried out of methods for 
extracting DNA from urine of the individuals with leishmaniasis visceral using various 
protocols, to determine which produces the best quality DNA suitable for PCR amplification. 
Two commercially available extraction kits and two in-house DNA extraction methods for the 
release of DNA from Leishmania infantum chagasi in urine were assessed for sensitivity, purity, 
duration and cost. All commercially available kits helped to shorten the duration of DNA 
extraction. The QIAamp DNA Mini Kit was the commercially available assay that yielded the 
same sensitivity and purity of Leishmania DNA release as the in-house protocol but was the 
most expensive method. Our results suggest that differences exist between methods for 
extracting DNA from urine, and this should be considered when assessing the parasite rate blood 
and determining the clinical profile of the individual. 
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Abstract:  

Visceral Leishmaniasis is a neglected disease endemic in more than 68 countries with 200 
million people at risk. Efforts to find new therapies for Leishmaniasis remain a priority. Calcium 
Channel Blockers (CCB) are drugs used for controlling blood pressure and other heart diseases. 
This class of drugs acts by selective inhibition of calcium influx through cell membranes or on 
the release and binding of calcium in intracellular pools. Considering that drug repurposing is a 
promising approach to discover novel drug candidates to treat neglected diseases, the objective 
of this work was to study the action of fendiline and amlodipine in the metabolism and plasma 
membrane of Leishmania (L.) infantum promastigotes. Besides, in vitro combinations were 
performed to identify interactions between fendiline and standard drugs against promastigotes. 
By using the fluorimetric probe SYTOX Green, neither fendiline nor amlodipine induced 
plasma membrane disturbance after 60 minutes incubation. The Mitotracker Red assay showed 
that fendiline and to a lesser extent, amlodipine, significantly (p<0.05) affected the 
mitochondrial membrane potential of Leishmania when compared to untreated parasites. Both 
drugs induced a rapid up-regulation of Reactive Oxygen Species (ROS) in promastigotes, but 
amlodipine resulted in at least 7-fold increase (p<0.05) in ROS production when compared to 
fendiline. Graphical isobologram analysis of the combination of fendiline and amphotericin B, 
miltefosine and pentamidine showed overall mean of sum of Fractional Inhibitory 
Concentrations (ΣFIC) of 1.13, 1.30 and 1.22 respectively, indicating indifferent interaction. 
CCB induced metabolic alterations in Leishmania and the association of fendiline with standard 
drugs showed no interference in their in vitro activity, suggesting future possibilities for 



 

experimental studies. If adequately studied, CCB could also be used as tools for discovering 
new drug targets in Leishmania. Supported by FAPESP, CNPq and CAPES. 
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Abstract:  

Visceral leishmaniasis (VL) belongs to the group of neglected tropical disease prioritized to 
drug development by World Heath Organization. Despite of spread of the disease, treatment for 
visceral leishmaniasis did not obtain progress and few drugs are available; pentavalent antimony 
and amphotericin B. The drugs available present several side effects, increase in the resistance 
and relapse in immunosuppressed patients. In this way the search for new molecules to treat 
neglected tropical disease is necessary. Derived from nitro-heterocyclic compounds has shown 
promise against promastigotes of L. (L) amazonensis and Trypanosoma cruzi epimastigotes. In 
this work we evaluated in vitro bioactivity of synthetic heterocyclic nitro derivatives upon L (L) 
infantum promastigotes. Culture of promastigotes was obtained by purification of amastigotes 
taken out from spleen of hamsters infected with L (L.) infantum. After seven days in culture, 
promastigotes were used in the stationary phase to perform the experiment. 106 L (L.) infantum 
promastigotes in M199 medium supplemented with Fetal Bovine Serum (10%) and urine (5%) 
were plated in 96 well plates and added four different synthetic heterocyclic nitro derivatives 
and control drugs (liposomal amphotericin B and pentavalent antimonial) in a spread of 
concentration from 0.04 to 50 uM for 48 hours and incubated in CO2 incubator at 37 ° C. 
Enzimatic method assay of bromate salt conversion (MTT) was used to detected death of 
parasites. The nytro-heterocycles synthetics derivate were able to dead Leishmania (L.) 
infantum promastigotes. The compound A showed IC50 uM 8.730; compound B showed IC50 
2.125 uM; compound C showed IC50 4.097 uM and compound D showed IC50 9.952 uM. 
These data show that the compounds have an effective action at low dosages as compared with 
the control drugs that require high doses to obtain an effective action. The compound B 
presented the best action against promastigotes of L. (L.) infantum. The results are promising, 
and the compounds are considered candidates for more extensive studies to become candidates 
for possible antileishmanial drugs. 
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Abstract:  

The leishmaniases comprise a broad spectrum of infectious diseases caused by parasites 
belonging to the Leishmania genus. The illness is endemic in 88 countries worldwide. The first-
line treatment performed with the pentavalent antimonials is potentially toxic and related to 



 

therapeutic failure caused by the low sensitivity of some species of Leishmania parasites. Based 
on this scenario, the rational drug design and the search for new dug targets are of prime 
importance. Parasitic protein kinases are attractive molecular drug targets because they are 
involved in phosphorylation pathways critical for parasitic survival and virulence. Proteins 
belonging to the CMGC group of kinases are relatively abundant in trypanosomatids, possibly 
reflecting the essentiality of them in the parasite viability or virulence. DYRK (dual-specificity 
yak-related kinases) are related to cell survival, cell differentiation and gene transcription in 
mammalians cells. To our best knowledge there is no information about DYRK and neglected 
tropical diseases, including leishmaniases. The objective of this study is to evaluate the parasitic 
protein kinase DYRK as a molecular target for the development of antileishmanial drugs. 
Harmine, a specific inhibitor of mammalian DYRK1A, displayed antiparasitic activity 
(IC50=10μΜ) against L. infantum and L. amazonensis promastigotes, suggesting that the 
parasitic target(s) of harmine are essential for viability. Database search of the leishmanial 
genome predicts the presence of 7 putative DYRK homologues. Amongst these, one putative 
DYRK gene (LinJ.15.0180 or LiDYRK) encodes a protein that has the highest homology to the 
DYRK signature (DYRK homology box) and the DYRK kinase domain (DYRK1A template) 
species. Alignment of the parasitic LiDYRK and human DYRK proteins identified differences 
in the active site, suggesting LiDYRK as a promising candidate for drug target validation. To 
this end we cloned the L. amazonensis and L. infantum genes, in frame with a C terminal 
histidine tag in a bacterial expression vector. We generated and purified the two recombinant 
proteins. Future work involves the knockout of these genes in Leishmania to assess the 
essentiality in the viability or virulence of Leishmania and its molecular characterization. Our 
ultimate goal is to validate DYRK as a drug target for the treatment of Leishmaniases. 
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Abstract:  

Leishmaniasis is a public health problem in at least 88 countries, including Brazil. The 
therapeutic arsenal against the disease is limited and consists of highly toxic drugs. One of the 
most commonly used drugs is miltefosine, an alkylphosphocholine, which has been applied as 
an effective oral treatment for the visceral and cutaneous leishmaniasis. The biochemical 
mechanism of action of miltefosine is not completely clear. Therefore, methods to assess 
compounds of biological importance at metabolic levels are highly demanded. Metabolomics is 
becoming popular because it measures various metabolites directly in biological matrices, with 
excellent speed and accuracy. In this work, the mechanism of action and resistance of 
Leishmania donovani to miltefosine was studied using gas chromatography, liquid 
chromatography and capillary electrophoresis all coupled to mass-spectrometry. After data 
processing and statistical analysis, 82 different compounds have been found and related to the 
Leishmania’s metabolic pathways. An increase on 18 of 20 amino acids was found in resistant 
parasites. Treated promastigotes showed an increased level for a pentose with a molecular mass 
corresponding to ribitol, xylitol or arabitol, this m/z is decreased on resistant parasites. 
Metabolites from L-arginine metabolism pathway are increased on resistant parasites and 
decreased on treated ones. This route is responsible for providing spermidine to glutathione 
pathway, where it is used with glutathione to produce glutathionyl-spermidine and 
trypanothione, the main anti-oxidant generated from the parasites against host cell oxidative 



 

burst. Glutathionyl-spermidine and trypanothione disulfide are increased in resistant parasites. 
Another interesting result about the action of miltefosine was a decrease in the content of 
ergosterol. Miltefosine interacts with the ergosterol, allowing the permeability of ions and other 
molecules in the cellular membrane, killing the cell. These results suggest an involvement of the 
thiol pathway on drug´s action related to it’s the resistance mechanism of Leishmania donovani, 
reinforcing previously reported apoptosis-like death on treated parasites. The use of separation 
methods coupled to mass spectrometry allowed the reliable detection of low molecular analytes 
in a complex matrix, without extensive sample preparation, aiding in the understanding of the 
mechanism of drug action and discovery of the metabolic pathways responsible for parasite 
resistance. 
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Abstract:  

Despite the drawbacks of requiring fluorescence microscopes and relatively well-equipped 
laboratories and the lack of specificity, IFAT has been widely used for the diagnosis of visceral 
leishmaniasis (VL) in the Brazilian public health laboratories. Investments have been made to 
develop a direct agglutination test using L. infantum promastigotes for the diagnosis of LV in 
Brazil. Herein, we present a prototype direct agglutination kit produced with freeze-dried 
antigen and all necessary reagents for the laboratory diagnosis of VL, named DAT-LPC. To 
evaluate its diagnostic validity, 103 samples from VL patients and 110 samples from patients 
with other parasitic infections, and healthy subjects were simultaneously assayed with DAT-
LPC and DAT-KIT (Royal Tropical Institute, Amsterdam, NL). Additionally, the results of 103 
samples of patients with LV by the two agglutination tests were transformed in Log10 and 
correlated. The DAT-LPC presented sensitivity of 99% (CI: 93.9 - 99.9%), specificity of 98.2% 
(CI: 92.9- 99.7%) and diagnosis validity of 98.6% (CI: 95.6-99.6%), which were similar to those 
found by the DAT-KIT (p> 0.05). Moreover, positive correlation was observed between the 
positive titers obtained by DAT-LPC and DAT-KIT (Spearman correlation coefficient of 0.75 p 
= 0.0001). DAT-LPC has presented thermal stability and diagnostic performance similar to the 
DAT-KIT. Our results suggest that DAT-LPC is a robust, simple, equipment-independent and 
efficient tool for the diagnosis of VL and should thus replace the IFAT as routine diagnostic test 
in the Brazilian public health system. 

Funding: CNPq (Conselho Nacional de Desenvolvimento Cientifico e Tecnológico), Brasília, 
DF, Brazil (grants 350594/1995-3 and311641/2009-1) and FIOCRUZ, Rio de Janeiro, RJ, 
Brazil (PDTIS RID06). 
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Abstract:  

The present work analyzed the potential of synthetic peptides mapped from hypothetical 
proteins identified by an immunoproteomic approach for the specific serodiagnosis of canine 
visceral leishmaniasis (CVL). From previously identified leishmanial hypothetical proteins, 
eight were selected, considering that no homologies could be identified between these proteins 
and others from the sequence databases of the closely related Trypanosoma cruzi and T. brucei 
species. The sequences of these hypothetical proteins were mapped to identify linear B-cell 
epitopes, and the corresponding peptides were synthesized. In this context, seventeen peptides 
were constructed and tested in ELISA for CVL serodiagnosis. From these, three peptides 
(PepLi1, PepLi2 and PepLi7) presented the sensitivity and specificity values higher than 75% 
and 90%, in order to differentiate PCR(+)/sero(-) and symptomatic animals from T. cruzi-
infected and healthy animals, respectively. When peptides were combined in different mixed 
formats, high sensitivity values could be observed in the diagnosis of canine clinically 
symptomatic visceral leishmaniasis. In addition, high specificity was reached, even when the 
sera from T. cruzi-infected dogs were included in the analysis. The study’s findings suggest that 
these three top peptides, when used in isolation or in combination, can constitute a potential tool 
for a more sensible and specific CVL serodiagnosis. 
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Abstract:  

Leishmaniasis is a major public health problem, and the alarming spread of parasite resistance 
underlines the importance of discovering new therapeutic products. The present study aims to 
investigate the in vitro antileishmanial activity of Zingiber officinalis Roscoe water extract and 
its purified fraction (namely F10) against Leishmania amazonensis. The water extract and F10 
proved to be effective against stationary-phase promastigotes of L. amazonensis, with IC50 
values of 80 and 48 µg/ml, respectively. The percentages of infection with L. amazonensis in 
murine macrophages after treatment with the water extract or F10 was 50% and 12,7%, 
respectively, while the control cells had 75% of infection. The characterization of F10 showed 
the presence of tannis, anthraquinones, triterpenoids, coumarins, alkaloids, saponins, and 
cardiotonic glycoside. The applied extract and fraction presented a low cytotoxicity in murine 
macrophages and a null hemolytic activity in type O+ human red blood cells. Our studies also 
showed that fraction F10 induces the production of nitric oxide (NO) after stimulation of murine 
macrophages, suggesting that this could be the reason for the in vitro elimination of parasites. In 
conclusion, the results demonstrate that the F10 purified from Zingiber officinalis Roscoe can 
potentially be used as a new therapeutic alternative on its own, or in association with other 
drugs, to treat disease evoked by L. amazonensis. 
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Abstract:  

Current drug approaches to treating cutaneous and visceral Leishmaniasis have been hampered 
due to toxicity of the drugs to the host, and the development of drug resistance. A promising 
class for new therapeutics are antimicrobial peptides (AMPs). AMPs are cationic peptides that 
result in killing of microorganisms through different mechanisms such as disruption of 
membranes and/or modulation of immune signaling events, thereby playing an important role in 
the innate immune response of the host. 

Previously we characterized the mode of action of the AMP - BMAP28 – in the killing of 
promastigotes and intracellular amastigotes. In this study we have screened a library of 
additional AMPs for their anti-leishmanial activity, both in the promastigote and 
intramacrophage amastigote form of the parasite. We identified 4 AMPs that demonstrate anti-
leishmanial activity against promastigotes with an LD50 ≤20 µM and incubation times of ≤ 5 
hours. The 4 AMPs were also effective in reducing intramacrophage amastigotes numbers with 
a 65% reduction in amastigotes in infected macrophages after 24 hours incubation in 20 µM 
AMPs, in comparison to untreated infected macrophages. 

In summary, we have identified new drug candidates against Leishmania. Such AMPs may 
provide a much-needed alternative to existing drug therapies. 
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Abstract:  

Pentavalent antimonials, amphotericin B and more recently, miltefosine are the drugs used for 
leishmaniasis therapy. These drugs have high toxicity and several side effects leading to 
patients’ withdrawal and to the increased incidence of resistant cases. The search for new 
substances, which are efficient against the parasite and with lower cytotoxicity to host, is 
important to improve the leishmaniasis therapy. Perillic acid (AP) is a monocyclic monoterpene 
derived from limonene, which shows immunomodulatory and antitumoral activities. In this 
study we first evaluated the cytotoxicity of AP for host cells by XTT and Trypan blue exclusion 
methods, which verify mitochondrial activity and membrane integrity, respectively. Our results 
demonstrated low cytotoxicity for macrophages treated with AP at concentrations until 500 µM. 
Macrophage phagocytic activity was not affected by treatment with 200µM of AP. The data 
above indicated the safety of AP for macrophages. Thus, antipromastigote activity of AP was 
evaluated and our results showed AP at concentration 500 µM inhibits 65% the growth of 
Leishmania amazonensis. AP was also efficient against Leishmania amazonensis amastigotes, 
displaying a dose-dependent activity with IC50 63.8 µM after 24h treatment. To evaluate if the 



 

leishmanicidal activity of AP was due to increase of Nitric Oxide (NO) production, an important 
mediator of parasite death in phagosomes, we verify the level of NO by the Griess method. Our 
data shows that AP at 200 µM do not modulate NO production in infected and uninfected 
macrophages, stimulated or not with IFN-γ. Then, we evaluated the arginase activity. Arginase 
transforms L-arginine in polyamines that were important for parasite growth. We observed a 
34% decrease of the arginase activity in macrophages stimulated with IL-4 after treatment with 
200 µM of AP. In conclusion AP shows leishmanicidal activity independent NO production, but 
this effect could be attributed, at least partly to inhibition of arginase activity, although we 
cannot rule out a direct effect of AP in amastigotes. 

Support: CAPES, FAPERJ e CNPq. 
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Abstract:  

Membrane sphingolipids are a source of molecules involved in cell signaling. The enzyme 
sphingosine kinase (SK) catalyzes the phosphorylation of sphingosine, generating the bioactive 
metabolite sphingosine-1-phosphate (S1P). From yeast to man, SK is involved in the regulation 
of cellular processes as: proliferation, apoptosis, cytoskeletal architecture, chemotaxis, cell 
adhesion, neuronal excitation, and Ca+2 homeostasis. In kinetoplastidae, sphingolipid 
metabolism is closely linked to virulence, pathogenicity, and evasion of the host immune 
response. In Leishmania parasites, although it has been demonstrated the production of S1P, and 
the existence of sequences comprising SK-like motifs in the genome, it has not been identified 
and characterized so far, an enzyme activity which may be responsible for phosphorylation of 
sphingosine. For this reason, we decided to determine the existence of a SK activity in these 
parasites and to study its physiological role. SK activity determinations were performed on 
lysates from Leishmania mexicana promastigotes, using the fluorescent substrate 15-NBD-Sph-
BSA, in the absence or presence of: N,N dimethylsphingosine (DMS), dihydrosphingosine 
(DHS), and 2-(p-Hydroxyanilino)-4-(p-chlorophenyl) thiazole (SK1 II), known inhibitors of 
human SKs. Variations in the activity between sub-cellular fractions, during growth in culture, 
and after differentiation to the amastigote stage, were evaluated. The effect of two of the 
inhibitors on the promastigote growth in culture was tested as well. We demonstrated the 
existence of SK activity in L. mexicana promastigotes, which is inhibited by DHS and SK1 II, 
and, paradoxically, stimulated by DMS. Under resting conditions, in promastigotes this activity 
is primarily localized in the cytosol, and varies with the phase of culture, increasing 
progressively as the stationary phase is reached. Specific enzyme activity is considerably greater 
in the promastigote than in the amastigote form. When evaluated the effect of SK inhibitors on 
cultures of promastigotes, there was a slight inhibitory effect on the growth of the population 
from 2.5 µM DMS and 5 µM DHS, and a total inhibition at 10 µM for both compounds. The 
study of the importance of this enzyme for the parasite's physiology and the analysis of the 
differences between the parasite and the human enzyme will establish its importance as a 
potential therapeutic target. 
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Abstract:  

Clinical and immunological diagnosis of leishmaniasis has been difficult to interpret, as they can 
give cross-reactions with other diseases, and their clinical manifestations may be also confused 
with other illnesses. As proposed in 1989 by the WHO, we have rethinked the use of synthetic 
peptides designed from sequences with immunogenic value, to contribute toward the 
improvement of existing immunodiagnostic systems, ensuring a fast and reliable diagnosis and 
monitoring therapeutic efficiency. We evaluated the antigenic recognition of a group of 
peptides, from antigenic proteins found in our laboratory by inmunoproteomic, by sera from 
patients with leishmaniasis and Chagas disease Protein sequences from Leishmania amazonensis 
were aligned with homologous sequences from other Leishmania species, to select conserved 
regions, which were then confronted to the Trypanosoma cruzi genome to discard those similar. 
Possible epitopes were determined using the program ANTHEPROT, and their antigenicity 
evaluated by the pepscan technique. After this initial approach, the peptides of interest were 
synthesized, on solid phase, by Fmoc chemistry. The purification of the peptides was done by 
HPLC and the determination of purity by mass spectrometry. Multiple Antigen Blot Assay 
(MABA), allowed the evaluation of the specificity and sensitivity of the selected peptides after 
confrontation with sera from patients and healthy individuals. Diagnostic serum samples were 
collected at the Department of Dermatology, Hospital Universitario de Caracas and the 
outpatients clinic of the, Instituto de Medicina Tropical. Four of the fourteen peptides tested 
gave good responses when confronted with sera from positive patients; peptide 607, 1936, 1937, 
and 1938 being recognized with a sensitivity of 61%, 56%, 61%, 64% and a specificity of 
78.3%, 96.67%, 96,67, and 100%, respectively. The other 10 peptides where discarded for low 
recognition values or cross-reaction with sera from Chagas disease patients. Negative controls 
showed no reactivity. Four new proteins found by inmunoproteomic are now under evaluation 
as possible immunomarkers for leishmanisis. 
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Abstract:  

Amongst the available antileishmanial drugs, Pentavalent antimonials has been the first-line 
drug for all forms of leishmaniasis for almost seven decades. However, in recent years, a large-
scale increase in clinical resistance to pentavalent antimonials has been reported. During the last 
decade several novel formulations of conventional antileishmanials as well as new drugs 
became available or were under investigation. However, their wide use in poor countries is 



 

hindered mainly due to high costs and also due to concerns of toxicity and emergence of 
resistance. 

Most of the knowledge of antimony resistance mechanisms in Leishmania spp. has primarily 
emerged from the study of laboratory-generated drug-resistant cell lines, but in vitro 
unresponsiveness does not necessarily translate to clinical resistance. Therefore information 
collected form the studies on clinical isolates related to Sodium Antimony Gluconate (SAG) 
resistance are of paramount importance to reveal the mechanism of drug resistance which is sill 
not very clear till date. Recently microarray and proteomic approaches have been employed to 
identify the proteins with putative roles in drug resistance. Previously, through differential 
proteomics, Proliferating Cell Nuclear Antigen (PCNA) was identified to be overexpressed in 
SAG resistant strain as compared with the SAG sensitive strain of L. donovani. 

The present study deals with characterization of PCNA and exploration of its role in SAG 
resistance. PCNA was cloned, overexpressed and purified from the bacterial host system. 
Polyclonal antibody was raised against rPCNA in Swiss mice. Its differential expression in SAG 
sensitive and SAG resistant parasites confirmed by western blotting and real time PCR, 
confirming that PCNA was overexpressed by ≥ 3fold in log, stationary, PNA isolated procyclic 
and metacyclic stages of promastigote and by ~5 fold in amastigote stage of SAG resistant 
isolate as compared to SAG sensitive isolate. PCNA was overexpressed as GFP fused protein in 
SAG sensitive clinical isolate of L. donovani and modulation in the drug sensitivity of the 
transfectants was assessed in vitro which resulted in ~2 fold increase of IC50 of SAG in PCNA 
overexpressing transfectants. Based on the abovestated studies therefore it was concluded that 
PCNA has some possible role in SAG resistance in Leishmania donovani clinical isolate and 
warrants detailed investigation regarding its mechanism. 
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Abstract:  

Pentavalent antimonials (SSG) have been the mainstay in the treatment of VL but the emergence 
of SSG-resistant Leishmania affected its efficacy, contributing to high rates of SSG-treatment 
failure throughout the world (up to 65% in the Indian subcontinent and 39% in South America). 
SSG acts, among others, through the generation of oxidative stress in Leishmania and 
through the effector mechanisms of the host cell, the last link of the host immune system, 
resulting in increased levels of oxidative and nitrosative stress upon the parasite. Leishmania 
that acquired resistance to SSG might therefore have also acquired a higher adaptive capacity to 
overcome the immune system defences of the host. This would benefit SSG-resistant (SSG-R) 
Leishmania above SSG-sensitive (SSG-S) Leishmania even in absence of the drug and might 
therefore positively affect the relative fitness of SSG-R Leishmania. 

The fitness of SSG-R L. donovani from the Indian subcontinent has been studied by mimicking 
several life stages of the parasite in the lab and comparing the in vitro and in vivo survival 



 

capacity of SSG-S and SSG-R L. donovani in various situations. In vitro, SSG-R strains showed 
a greater capacity to generate infectious forms which likely contributed to the observed higher in 
vitro and in vivo infection and survival skills of SSG-R L. donovani compared to SSG-S L. 
donovani. The transmission of L. donovani was also translated into a mathematical model, 
showing that the prevalence of SSG-resistance in Bihar could not be explained without 
assuming a higher fitness of SSG-R parasites. Field studies also revealed a high prevalence of 
SSG-R parasites in natural populations of India despite the low SSG pressure nowadays. Hence, 
SSG-R L. donovani does indeed display traits of an increased fitness compared to its SSG-S 
counterparts, which stands in contrast to the fitness cost that is usually related to drug resistant 
parasites. We will discuss the findings obtained on SSG-R L. donovani from the Indian 
subcontinent and try to extrapolate them to the South American case where SSG-R L. 
braziliensis showed to be wide-spread despite the prevalence of untreated animal reservoirs. 
Might a similar scenario as observed in SSG-R L. donovani also apply for SSG-R L. braziliensis 
and possibly other Leishmania species in Latin America? 

This work was supported by the European Commission’s Seventh Framework Programme 
(Kaladrug-R, grant 222895) and the Gemini consortia (grant ITMA SOFI-B). 
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Abstract:  

Antimony-resistant (SSG-R) L. donovani was wide spread in the Indian subcontinent at the time 
that treatment policies changed, introducing miltefosine as the new official first line treatment of 
VL in 2006. However, epidemiological data on their current prevalence in the field is scarce. 
Until recently, the standard test to assess SSG susceptibility of Leishmania was a laborious in 
vitro assay, hampering epidemiological monitoring of the spread of SSG-R strains in the field. 
However, candidate genetic markers for clinically relevant SSG-resistant L. donovani were 
recently identified by full genome sequencing and further validated on a larger set of clinical 
strains, showing that in this dataset 3 genomic locations show a good performance specifically 
detecting those SSG-resistant parasites that are only present in patients experiencing SSG-
treatment failure. Such genetic markers are easy to apply and allow to monitor the spread of 
SSG-R L. donovani in the field more efficiently. 

Here we report the assessment of these markers directly on blood and bone marrow samples 
from confirmed VL patients. Firstly, we performed a meta-analysis combining all available data 
(both acquired from blood, bone marrow and cultured parasite DNA) to further document the 
performance of the 3 genetic locations to detect strains that contribute to SSG-treatment failure. 
This showed that these markers performed better in detecting SSG-non-responsiveness of the 
infected patient (sensitivity of 71.4%) than SSG-treatment failure in general (including non-
responsiveness and relapse; sensitivity of 56.5%). Secondly, we assessed the prevalence of the 
parasite markers in the blood or isolated parasites from active VL cases which were sampled 
between 2009-2011. These results indicate that SSG-R L. donovani that can contribute to SSG-



 

treatment failure still circulate in the endemic regions in the Indian subcontinent despite the 
significant drop in SSG-pressure on the parasite population now that MIL has been the official 
first line treatment for more than 5 years. 

This work was financially supported by the European Commission’s Seventh Framework 
Programme (Kaladrug-R project, grant 222895) and the Gemini consortia (grant ITMA SOFI-
B). 
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Abstract:  

Due to significant improvements in LC-MS technology, metabolomics is increasingly used as a 
tool to discriminate the responses of organisms to various stimuli or drugs. In this study, we 
implemented an untargeted LC-MS metabolomics approach to gain insights in metabolic 
differences between three clinical L. donovani strains with a similar genetic background but 
different susceptibilities to antimonials (SSG), and this at different stages during promastigote 
growth and in the absence or presence of drug pressure. Present work clearly revealed dramatic 
metabolic differences (i) between the different strains, (ii) between different promastigote 
growth stages within the same strain, and (iii) when a resistant strain is maintained under drug 
pressure. A number of metabolic changes in resistant strains showed to be constitutive (present 
in both growth stages), pointing towards a clear link with SSG-resistance, whereas most 
metabolic changes between SSG-resistant and SSG-sensitive strains are detected only in the 
stationary growth stage of L. donovani promastigotes, i.e. the moment when they are preparing 
their metabolism for a possible encounter with the human host and the drug. These stationary 
stage-specific changes might also reflect the close intertwinement between antimonial resistance 
and other epi-phenotypes such as an increased metacyclogenesis in resistant parasites. The 
observed metabolic changes suggest that SSG-resistant parasites have (i) an increased protection 
against oxidative stress; (ii) a higher fluidity of the plasma membrane; and (iii) a survival kit to 
better endure the initial stages of infection. Keeping a resistant strain under SbIII drug pressure 
resulted in a more pronounced metabolic profile of the resistance features detected previously. 
In conclusion, this study showed the strength of an untargeted LC-MS metabolomics approach 
to allow an in-depth analysis of the regulation of the metabolome in differentiating organisms 
with different drug susceptibility such as antimony-sensitive and -resistant L. donovani. 
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Abstract:  

Parasite development is a continuous event with relicts of the previous, or adaptations to the 
next stage. Although most of the time this is in fact not the research question, the identification 
and quantification of life stages of the parasite are crucial to interpret the study results, which is 
of utmost importance for ‘omics studies. This is particularly the case for the metacyclic life 
stage, in which most of the molecular adaptations for the intracellular life develop. There are 
several methods to quantify the percentage of metacyclic parasites, but the fastest one is a 
statistical determination which works with morphometric input data on cell dimensions and the 
relative flagella length. Metacyclic parasites typically have a larger value for flagella length/cell 
length (F/L), and a smaller cell surface (L*W). Cutoff values can be found in literature but are 
most of the time arbitrary numbers. Even more, these parameters could be population dependent 
or influenced by the environment (stress) of the parasite. Clearly, there is a need for a fast and 
objective quantification method. 

Here we describe a statistical method based on cluster analysis that makes this distinction for us. 
First, for each of the two parameters, the data is split up in the three best groups by the k-means 
method. This method minimizes the within group variation, and thus maximizes the between 
group variation. The parasites are then divided into three populations: metacyclic parasites (F/L 
> cutoff and L*W < cutoff), procyclic parasites (F/L > cutoff and L*W < cutoff), and 
transitional forms. When comparing different treatments, p-values are generated with 
permutation and confidence interval by bootstrapping. This method demands little or no 
sophisticated equipment, as it requires only parasite smears being photographed, analyzed with 
freely available software to obtain the morphometric data and then processed using the open 
source software R. This statistical method can thus be considered as a significant asset to 
support studies where the level of metacyclogenesis needs to be documented to determine its 
effect on the generated results. 

This work was supported by the European Commission’s Seventh Framework Programme 
(Kaladrug-R project, grant222895) and the Gemini consortia (grant ITMA SOFI-B). 
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Abstract:  

Miltefosine (MIL) treatment of visceral leishmaniasis (VL) patients in the Indian subcontinent is 
currently jeopardized by high rates of MIL-relapse in India (± 10%), Bangladesh (± 15%) and 
Nepal (± 30%). Several studies assessed the in vitro susceptibility to MIL of the infecting 
parasite, but could so far not identify clear cut MIL-resistant L. donovani present in MIL-
relapsed patients. Also the MIL plasma concentration proved similar between cured and 
relapsed VL patients (Rijal et al., personal communication). Interestingly, previous work on 
antimony (SSG)-treated patients has shown that also other factors at the parasite level might be 
of interest when studying treatment failure. As such, SSG-resistant parasites showed an 
increased capacity to undergo metacyclogenesis, which is the generation of infectious forms 
during promastigote growth. In this study we therefore aimed to evaluate the metacyclogenic 



 

capacity of clinical parasite isolates from MIL-cured and MIL-relapsed patients from the 
endemic region in Nepal to determine whether this factor may have influenced MIL-treatment 
outcome in the Indian subcontinent. 

Eight strains isolated from MIL-cured and 7 strains isolated from MIL-relapsed patients were 
grown in vitro and parasite smears for morphometric analysis were prepared during the 
logarithmic and stationary growth phase. The flagella length, cell length and cell width were 
determined using Cell^D (Olympus) to enable calculation of the FL ratio (flagella length over 
cell length) and LW (i.e. cell area) for each of the minimum 100 parasites that were evaluated 
per slide. These data were used to determine the percentage of metacyclic parasites using the k-
means cluster method (see poster of Cuypers B), being those parasites with a large FL ratio and 
small LW value. 

This revealed that strains isolated from MIL-relapsed patients showed a higher percentage of 
metacyclic parasites during stationary phase compared to strains isolated from MIL-cured 
patients, which is very similar to what was earlier observed for SSG-R and SSG-S L. donovani. 
We will discuss the implications of these findings and the additional questions they raise in 
relation to the high MIL treatment failure rates observed in the Indian subcontinent. 

This work was supported by the European Commission’s Seventh Framework Programme 
(Kaladrug-R project, grant222895). 
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Abstract:  

Glucantime, a Meglumine antimoniate solution, is commonly used for the treatment of 
leishmaniasis, but the presence of residual Sb(III) is thought to be responsible for the toxic side 
effects observed within patients. Numerous analytical studies have thus focused on determining 
Sb(III) concentration in Glucantime but without reaching a consensus: results span over 3 orders 
of magnitude. Here, we present our voltammetric approach, which suggests that: 1- Sb(III) 
levels are higher than previously reported and, 2- acidic conditions have to be used very 
carefully to avoid oxidation of Sb(III). This latter point explains to a large extent previously 
reported results. Measurements were made at a vibrated gold microwire electrode (VGMWE) by 
stripping chronopotentiometry or stripping voltammetry. Methods were first developed for the 
detection of Sb(III) in acidic, neutral or alkaline conditions. These methods are: 1- sensitive 
(detection limits of 19 pM for 120s deposition time), stable (<6%, N = 100), 2- precise (5%, N = 
5) and, 3- robust and so were used for the speciation of Sb(III) in Glucantime. In acidic 
conditions, the Sb(III) signal is not stable and decreased with time (probably due to Sb(III) 
oxidation) the loss rate increased with acidification, preventing reliable determination of Sb(III) 
at pH < 2.5. At pH 3 and above, the presence of various Sb(III) complexes was shown by 
reduction waves obtained by stripping scanned voltammetry (SSV).  The presence of stronger 
Sb(III) complexes were possibly hidden by the reduction of Sb(V) at deposition potentials 
below -1.3 V. Calibration curves obtained after additions of Sb(III) in diluted solutions of 
Glucantime were always linear, suggesting that either ligands were saturated or complexation is 



 

kinetically slow. Concentrations of Sb(III) determined in 1 mM HCl were amounting to 27-30 
mg.mL-1, i.e ~ 30% of the total Sb (~ 85 mg.mL-1). The levels of Sb(III) reported here are 
much higher than previously reported. As an implication of these unexpected results, an 
alternative model can be proposed for the mode of action of pentavalent antimonials against 
leishmaniasis, in which pentavalent antimony complexes may act as molecular carrier of Sb(III) 
and release it specifically in the acidic intracelular compartment where Leishmania parasite 
resides. Supported by CNPq e FAPEMIG. 
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Abstract:  

The characteristic feature of visceral leishmaniasis (VL), is immunosuppression modulating the 
T-cell responses towards Th2 type which is responsible for disease progression, thereby, 
immune system is unable to play its natural role to control the disease or augment the effects of 
the drugs. To circumvent immunosuppression, immunostimulation of the infected host presents 
a logical and viable alternative. The natural products have been a rich source of drugs and 
immunomodulators. Withania somnifera (WS), commonly known as Ashwagandha, is one of 
the most important medicinal plant in the traditional Indian medical systems for over 3000 years 
for various diseases and disorders. Immunomodulation using medicinal plants is critically being 
considered as an immunoprophylactic and/or adjunct approach to conventional treatment of 
various diseases. In the present study we demonstrated excellent immnunopotentiation activity 
of a chemotype of W. somnifera (Compound 101R) in twenty five day old Leishmania donovani 
infected hamsters at 30 mg/kg for 15 days either alone or in adjunct with the ED50 dose of 
standard antileishmanials- Miltefosine (10 mg/kg), Paromomycin (30 mg/kg) and Amphotericin 
B (0.5 mg/kg) . On days 30 and 60 p.t., the antileishmanial efficacy of the standard drugs were 
significantly enhanced when administered with 101R as observed through significant reduction 
in parasite burden (~98%). The mRNA expression of cytokines by real time PCR revealed a 
clear cut polarization of Th1 response in hamsters treated with NMITLI 101R+ antileishmanial 
drugs on day 30 & day 60 post treatment as displayed by increased expression of TNF-α, IFN-y, 
IL-12 and increased inducible NO synthase mRNA transcript. Infected untreated hamsters, on 
the contrary, developed Th2 polarized response as revealed by enhanced production of TGF-β, 
IL-4 and IL-10. The soluble Leishmania donovani antigen(SLD) stimulated lymphocytes of 
hamsters treated with combination of chemotype and standard drugs showed significant 
lymphocyte proliferation. Further, there was a considerable increase in reactive oxygen species 
(ROS) and nitric oxide production in peritoneal macrophages of hamsters as well as mouse 
macrophage cell line J774.1 as compared with the normal and infected control. This was further 
supported by a remarkable increase in antileishmanial IgG2 antibody levels. The results 
establish that this chemotype possess immunopotentiatory potential and warrants further 
investigations. 
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Abstract:  

The search for new therapeutic targets for neglected diseases is an important tool to discover 
selective drugs. In addition, drug repurposing has been a cost-effective strategy which consists 
in finding new therapeutic purposes for drugs in clinical use. Visceral Leishmaniasis (VL) is 
neglected disease that victimizes underprivileged populations in developing countries; 
considering the limited and toxic therapy, novel treatments are needed. In this work, the lethal 
action of nitazoxanide (NTZ), a drug in clinical use for helmints and giardiasis, was investigated 
in Leishmania (L.) infantum. NTZ showed to be a selective compound, eliminating both stages 
of Leishmania, resulting in 50% inhibitory concentration (IC50) values of 43 µg/mL for 
promastigotes and 7 µg/mL for intracellular amastigotes. Considering the lack of mitochondrial 
dehydrogenases activity (MTT assay), NTZ showed a leishmanicidal effect after 24 hours. By 
using different fluorescent probes, NTZ showed a lethal effect in Leishmania, causing a rapid 
depolarization of the mitochondrial membrane potential and an up-regulation of reactive oxygen 
species (ROS), which might have contributed to an oxidative stress of the parasite. Flow 
cytometry analysis using the fluorescent probes annexin and propidium iodide, showed an 
exposure of phosphatidylserine induced by NTZ, suggesting an apoptosis-like death. By using 
the fluorescent vital dye SYTOX Green, NTZ showed no alteration of plasma membrane 
permeability, which was also corroborated by transmission electron microscopy studies. In 
addition, NTZ also induced important ultrastructural alterations, confirming the mitochondrial 
injury at initial incubation time and nuclear damages. These data suggest that NTZ affect the 
bioenergetic metabolism of Leishmania and if adequately used could be a potential drug 
candidate for VL. Supported by FAPESP and CNPq. 
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Abstract:  

Leishmaniasis is a neglected disease that affects poorest population mainly in developing 
countries, representing one of the major causes of mortality and morbidity. Therefore, efforts to 
find new chemotherapeutics for Leishmaniasis remain a priority. Previous reports demonstrated 
the in vitro and in vivo anti-leishmanial activity of nitazoxanide, an anti-protozoal agent used in 
the treatment of infectious diarrhea caused by Cryptosporidium parvum and Giardia lamblia. 
The present work was carried out to determine the effect of nitazoxanide in combination with 
amphotericin B, Glucantime®, miltefosine and sitamaquine on Leishmania (L.) infantum. Mouse 
peritoneal macrophages were infected with Leishmania (L.) infantum amastigotes in order to 
calculate the 50% inhibitory concentration (IC50) values. Drug interactions were assessed with a 
modified fixed ratio isobologram method and Fractional Inhibitory Concentrations (FIC), sum 
of FIC (ΣFIC) and overall mean ΣFIC were calculated for each combination. The nature of 
interactions was classified according to the overall mean ΣFIC. The combination between 
nitazoxanide and amphotericin B, Glucantime®, miltefosine and sitamaquine showed overall 
mean ΣFIC values of 1.12, 0.82, 1.06 and 0.94, respectively, indicating indifferent interaction. 



 

Graphical isobologram analysis showed that the combination of nitazoxanide and Glucantime® 
was the most promising, with ΣFIC value of 0.67 in the proportion 2:3 
nitazoxanide:Glucantime®). Considering the in vitro activity of nitazoxanide and the obtained 
results into in vitro combinations with current anti-leishmanial drugs, further in vivo studies 
may be considered to evaluate possible drug interactions in Visceral Leishmaniasis. Supported 
by FAPESP and CNPq. 
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Abstract:  

Canine visceral leishmaniasis (CVL) is a systemic disease that affects a variety of tissues with 
different degrees of parasitism. Several biological samples obtained by invasive and non-
invasive procedures have been used for Leishmania infantum DNA detection in dogs. However, 
studies evaluating different tissues of infected dogs have shown variable and sometimes 
conflicting results. In the present study we aimed to determine which biological sample 
conferred the most accurate detection of parasite DNA, as well as compare the tissue parasite 
loads using qPCR. Stray dogs were captured in an endemic area for visceral leishmaniasis (VL) 
in Bahia, Brazil and euthanized. During necropsies, spleen aspirates (SP), blood samples (BL), 
lymph node fragments (LN), bone marrow aspirates (BM), and conjunctival swabs (CS) from 
either eyes were obtained. Diagnosis of CVL was performed by ELISA and SP culture. 
Samples’ DNA was extracted, and only those who fulfilled the selection criteria for DNA 
integrity were used: 51 for CS, SP, BL and LN, as well as 24 for BM. First, to determine the 
parasite DNA detection rates a standard curve for parasite load quantification was generated 
using a serial dilution of L. infantum DNA. Then, each value was normalized against the value 
from the host constitutive gene (18S rRNA). Differences among detection rates from each 
canine samples were evaluated using chi-square and differences among parasite loads using 
Friedman test (p < 0.05). All the dogs presented at least 1 clinical sign related to CVL. ELISA 
was able to detect antibody anti-Leishmania in 82% of the dogs, spleen culture detected the 
parasite in 37%, while qPCR detected parasite DNA  in 100% of the animals, considering at 
least one of the samples evaluated. Positivity in qPCR was detected in 98% of the SP, 80% of 
BL, 55% of LN, 42% of BM, 37% in the left eye and 33% in the right eye. Using qPCR,  among 
the samples analyzed, CS showed the lowest positivity rate. Parasite DNA was better detected in 
SP compared to all the other samples (p < 0.01). However SP, showed a higher parasite load 
only when compared to LN (p ≤ 0.05). In conclusion, the results indicate that in symptomatic 
dogs SP is the most suitable sample for parasite DNA detection. Furthermore, among the 
samples requiring a less invasive collection, BL was considered a valid alternative sample for L. 
infantum DNA detection. 

Supported by CNPq, CAPES and FAPESB. 
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Abstract:  

An 8-year-old, male, medium-sized, mixed-breed dog was admitted to a local veterinary clinic 
with anorexia, pale mucous membranes, prostration, history of convulsive episodes, heart 
murmur, and no dermatological signs. Complementary tests revealed anemia, thrombocytopenia, 
hyperproteinemia, presence of microfilariae, AST (87 IU/l), increased levels of serum creatinine 
(8.4 mg/dl) and blood urea nitrogen (368 mg/dl), determining renal failure. In the routine 
performance of differential leukocyte count, the blood smear revealed the presence of 
Leishmania sp. amastigotes within neutrophils. Specific serological testing by indirect 
immunofluorescence assay (IFA) was then carried out, and the sample resulted positive with a 
1:320 titration. The patient died 2 days later. A necropsy was then done, and imprints of spleen, 
liver, bone marrow and lymph nodes were made, all showing large amounts of Leishmania sp. 
amastigotes, thus confirming the presence of the disease. Given this scenario, leishmaniasis 
would not be diagnosed if the parasite was not detected in the blood smear. Therefore this 
technique is to be regarded as a valid one, and its importance should be recognized, although 
this is not a very common diagnostic approach. 
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Abstract:  

Leishmaniasis is considered a major public health problem in 88 countries worldwide. The 
available drugs require long-term treatment and cause several side effects. It is considered a 
neglected disease by the World Health Organization, thus reinforcing the need for new effective 
and less toxic drugs. Efforts to achieve effective topical formulation for tegumentary 
leishmaniasis have been unsuccessful so far. Here, we investigated a strategy based on the 
increase of lipophilicity of existing antimonial drug, to improve the membrane permeation of 
antimony. Antimony(V) was found to bind to amphiphilic octanoil-metilglucamida surfactant 
(L8), forming an amphiphilic antimony complex. The aim of this study was to evaluate the in 
vitro activity of SbL8 complex and the in vivo efficacy of a topical formulation in a murine 
model of cutaneous leishmaniasis. In vitro assays using mice peritoneal macrophages showed 
that SbL8 complex was about 100 times more toxic (CC50 = 0.26 mM Sb) than Glucantime 
(CC50 = 26.31 mM Sb) and 6 times more toxic than L8 ligand alone (CC50 = 4.9 mM L8). 
There was no anti-amastigote activity of SbL8 after 72 h of exposure, at concentrations below 
the cytotoxic concentration (CC 50), in the model of murine peritoneal macrophages infected 
with L. amazonensis. In vivo studies used BALB/c mice infected with L. amazonensis and 



 

treatment with a topical formulation containing 20 g% of SbL8 twice a day for 3 weeks. This 
assay resulted in the stabilization of the lesion size and a decrease in parasite burden, compared 
to non-treated control. The percutaneous permeation of the antimony from SbL8 formulation 
was also evaluated in the Franz diffusion cell model. Antimony permeation levels were about 
0.008% and 4.3% after 8 h across intact and stripped skin, respectively. The present study shows 
that the topical formulation, despite the negative in vitro results, may present an anti-leishmania 
activity in vivo. Further studies are needed to elucidate the potential effectiveness of the SbL8 
complex. Supported by FAPEMIG, CNPq and CAPES. 
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Abstract:  

Blood, lymph node and bone marrow samples were collected from 200 cats, older than six 
months, from Araçatuba, São Paulo, Brazil, an endemic area for zoonotic visceral leishmaniasis 
(VL). Serum samples were used for L. infantum chagasi serological evaluation by three different 
techniques: enzyme-linked immunosorbent assay (ELISA) with two distinct conjugates (protein 
A – ELISA-A; anti-cat IgG – ELISA-IgG) and indirect fluorescent antibody test (IFAT). Lymph 
node and bone marrow samples were obtained by fine needle aspiration for direct parasitological 
diagnosis of leishmaniasis and for PCR. ELISA cut-off values (mean value plus 3 SD) were 
determined by analysis of serum samples from 30 healthy cats from a non-endemic area for 
leishmaniasis. IFAT cut-off value was 1:40. An overall of 9/200 (4.5%) cats were considered 
infected by direct parasitological examination and/or PCR. Amastigote forms of Leishmania sp 
were identified in lymphoid organs from eight animals. All of them were also positive by PCR. 
One cat was positive only by bone marrow PCR. The seroprevalence of leishmaniasis was 
11.5% (23/200) by ELISA-IgG, 3.0% (6/200) by ELISA-A and 0.5% (1/200) by IFAT. Only 
three (33.33%) infected (parasitologically positive) cats were seroreagent; all of them by 
ELISA-IgG, 2/3 (66.67%) by ELISA-A, and 1/3 (33.33%) by IFAT. Twenty two cats were 
seropositive with negative parasitological results; 18/22 (81.8%) by ELISA-IgG, 2/22 (9.1%) by 
ELISA-A and 2/22 (9.1%) by both. A poor agreement was observed between IFAT and ELISA-
A (K = 0.2795), IFAT and ELISA-IgG (K = 0.0745) and ELISA-A and ELISA-IgG (K = 
0.2397). Sensibility was 33.3%, 22.2% and 11.1%, while specificity was 89.5% 97.9% and 
100% for ELISA-IgG, ELISA-A and IFAT, respectively. Although we increased ELISA serum 
and conjugate concentrations in comparison with those used in our laboratory to VL diagnosis in 
dogs, our results show that VL serological diagnosis in cats should be used with caution and, if 
possible, in combination with parasitologic diagnosis. 
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Abstract:  

Development of vaccines against Canine Visceral Leishmaniasis (CVL) may provide a 
prophylactic barrier, but antibody response detected by standard diagnostic techniques may not 
differentiate vaccinated from naturally infected dogs. 18 healthy mongrel dogs were submitted 
to a complete 3-dose protocol of a commercially available vaccine against CVL (Leishmune®, 
Fort Dodge, USA), and evaluated in 5 different moments. At the time of each blood sampling 
dogs were monitored by bone marrow and lymph nodes smears obtained by needle aspiration 
biopsy and by a PCR protocol for the detection of Leishmania species. In order to avoid post-
vaccination infection, vaccinated dogs received individual deltamethrin-impregnated collars 
(Scalibor®). Serological detection of anti-Leishmania IgG antibodies was performed by an “In-
house” ELISA and by 3 commercially available kits adopted by the Brazilian Ministry of Health 
(Bio-Manguinhos/FIOCRUZ): an ELISA kit, an IFAT kit and a Dual Path Plataform (DPP®) 
CVL rapid test. All samples were negative at M0 (prior to 1st dose of vaccine). In moment M1 
(prior to 2nd dose of vaccine), 9 (50%) dogs were seropositive by the "in-house" ELISA, 1 
(5.5%) by IFAT and none by the commercial ELISA or DPP®. In moment M2 (prior to 3rd 
dose of vaccine), 18 (100%) dogs were seropositive by the "in-house" ELISA, 15 (83.3%) by 
IFAT, 2 (11.1%) by the commercial ELISA and 1 (5.5%) by the DPP®. In moment M3 (90 days 
after the first dose of vaccine), 18 (100%) dogs were seropositive by the "in-house" ELISA, 15 
(83.3%) by the commercial ELISA, 13 (72.2%) by IFAT and 6 (33.3%) by the DPP®. In 
moment M4 (180 days after the first dose of vaccine), 16 (88.8%) dogs were seropositive by the 
"in-house" ELISA, 6 (33.3%) by the commercial ELISA, 2 (11.1%) by the DPP® and 1 (5.55%) 
by IFAT. Our results have shown that vaccinated animals may not be differentiated overtime 
from naturally infected animals using different serological tests. 
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Abstract:  

Canine visceral leishmaniasis (CVL) is caused by a protozoan Leishmania chagasi is an 
important zoonotic disease. The parasite in dogs suppress cellular immune response, and the 
therapeutic arsenal against LVC is limited, the new immunomodulator aggregate fosfolinoleato-
palmitoleate magnesium and ammonium protein (P-MAPA) improves immunocompetence 
when the immune system is impaired, but their dependence on toll like receptors (TLRs) and the 
mechanisms involved in immune response are still unclear. To investigate the in vitro action of 
P-MAPA, mononuclear cells were isolated  from peripheral blood from healthy dogs and dogs 
infected with Leishmania spp and cultured in the presence of P-MAPA concentrations of 0, 50, 
100 and 200 μg/mL in a humid environment at 37°C with 5% CO2 for 24h.  The in vitro 
observation revealed that the P-MAPA significantly increased the expression of TLR2, ROS and 
nitric oxide in mononuclear cells from healthy dogs and Leishmania spp infected dogs . These 



 

findings suggest that P-MAPA has potential as a therapeutic drug in the treatment of canine 
visceral leishmaniasis. 

Financial Support: FAPESP 

  

 
 - CLINICAL LEISHMANIASIS 
[303]  
P 397 - QUANTITATIVE KDNA ASSESSMENT DURING TREATMENT OF MUCOSAL 
LEISHMANIASIS AS A POTENTIAL BIOMARKER OF OUTCOME 
JARA, M.1; VALENCIA, B.M.1; ALBA, M.1; ADAUI, V.1; AREVALO, J.1; LLANOS-CUENTAS, A.1; 
BOGGILD, A.K.2 
1.INSTITUTO DE MEDICINA TROPICAL, LIMA, PERU; 2.UNIVERSITY OF TORONTO, TORONTO, CANADA. 
Keyword:mucosal leishmaniasis; leishmania (viannia) braziliensis; therapy 
 

Abstract:  

Mucosal leishmaniasis (ML) is a disfiguring clinical manifestion of infection with Leishmania 
(Viannia) spp. As there is no known biomarker of treatment outcome in ML, we evaluated the 
concentration of kinetoplast minicircle DNA (kDNA) by cytology brush quantitative PCR 
before, during, and after treatment of ML in Peruvian patients. ML lesions were sampled by 
cytology brushes for quantitative PCR at enrolment, days 14 and 21—28 of therapy, and 3-, 6-, 
or 12-mos after treatment. Parasite concentration in tissue was correlated to demographic, 
clinical, and parasitologic factors. Twenty patients have completed follow-up: 12 men and 8 
women, with median age of 37 yrs (range 18—78 yrs). Fifteen patients were treated with 
sodium stibogluconate, and 5 with amphotericin B. Cure was achieved in 17 patients, while 2 
patients failed multiple courses of therapy. Clinical outcome is unknown in 1 patient. Mean 
parasite load (PL) at enrolment was 85,614.8 ± 60,427.3 parasites per ug of tissue DNA (par/ug 
tDNA). Three patterns of quantifiable kDNA during therapy and follow-up emerged: pattern 1 
(N=10) was characterized by a mean PL of 170,867 ± 117,482.6 at enrolment, with sequential 
decline in PL during and after therapy until kDNA was undetectable. Pattern 2 (N=4) was 
characterized by mean PL of 566.4 ± 306.4 at enrolment, with clearance of detectable kDNA by 
D14 of treatment, followed by an increased PL by D21-28 of treatment to 80.4 ± 32.1 par/ug 
tDNA. Pattern 3 (N=6) was characterized by mean PL of 226.7 ± 116.1 at enrolment, with 
clearance of detectable kDNA during treatment, followed by increased PL by 6-mos follow-up 
to 36.6 ± 13.1 par/ug tDNA. Both patients who failed treatment demonstrated Pattern 1. Patterns 
2 and 3 were associated with granulomatous inflammation (p=0.02). Younger age (33.5 vs. 64 
yrs, p=0.10) and shorter ML duration (20.5 vs. 48 mos, p=0.11) are potentially correlated to 
sequential clearance (pattern 1). Baseline PL, sex, exposure duration, lesion number, and ML 
location were not correlated to pattern of PL. We have demonstrated that the concentration of 
parasite kDNA in ML can be quantified by cytology brush sampling and quantitative PCR 
during and after treatment. Interim analysis demonstrates 3 distinct patterns of PL during and 
after treatment, which warrant further investigation. Histopathological granulomatous 
inflammation may predict rebound of PL during or after treatment, though the clinical 
significance of this rebound is presently unknown. 
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Abstract:  

This study investigated the immunotherapeutic potential of the protein aggregate magnesium-
ammonium phospholinoleate-palmitoleate anhydride immuno-modulator (P-MAPA) on canine 
visceral leishmaniasis. Twenty mongrel dogs presenting clinical symptoms compatible with 
leishmaniasis and diagnosis confirmed by the detection of anti-Leishmania antibodies were 
studied. Ten dogs received 15 doses of the immunomodulator (2.0 mg/kg) intramuscularly, and 
10 received saline as a placebo. Skin and peripheral blood samples were collected following 
administration of the immunomodulator. The groups were followed to observe for clinical 
signals of remission; parasite load in the skin biopsies using real-time PCR, the cytokines IL-2, 
IL-10 and IFN-gamma in the supernatant of peripheral blood mononuclear cells stimulated in 
vitro with either total promastigote antigen or phytohemagglutinin measured by capture ELISA, 
and changes in CD4+ and CD8+ T cell subpopulations evaluated by flow cytometry. 
Comparison between the groups showed that treatment with the immunomodulator promoted 
improvement in clinical signs and a significant reduction in parasite load in the skin. In 
peripheral blood mononuclear cell cultures, supernatants showed a decrease in IL-10 levels and 
an increase in IL-2 and IFN-gamma. An increase in CD8+ T cells was observed in peripheral 
blood. In addition, the in vitro leishmanicidal action of P-MAPA was investigated using 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) and no leishmanicidal activity 
was detected. These findings suggest that P-MAPA has potential as an immunotherapeutic drug 
in canine visceral leishmaniasis, since it assists in reestablishing partial immunocompetence of 
infected dogs. 
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Abstract:  

Leishmaniasis is one of the most important neglected tropical diseases caused by protozoan 
parasites of the Leishmania genus. The treatment is based on the use of antimonials, miltefosine, 
amphotericin B and pentamidine. However, all these drugs cause several side effects for the 
patients. In this context, there is an urgent necessity to develop new compounds safer, more 
efficacious and accessible. Histone desacetilases inhibitors are new compounds studied against 
gastric tumors, inducing alterations on the gene expression that promoting apoptosis in the 
treated-cells. Thus, the aim of this work is study the effects of a novel histone desacetilases 
inhibitors, against Leishmania amazonensis promastigotes and intracellular amastigotes. The 
effects induced by TFMDI were evaluated using different techniques such as: growth curve, 
immunofluorescence microscopy, scanning and transmission electron microscopy, western 
blotting, and fluorimetry. For promastigotes, the IC50 value was 2μM. Against intracellular 
amastigotes, the effect was more pronounced after 48h of treatment and the IC50 value was 
around 3 μM. Immunofluorescence, DIC and scanning electron microscopy revealed an 
alteration on the promastigote shape, that presented elongated and thinner, and an increase in the 
expression of acetylated tubulin. Western blotting using an anti-tubulin acetylated antibody 



 

confirmed this increase. Furthermore, transmission electron microscopy revealed several 
ultrastuctural alterations, such as: 1) Mitochondrial swelling followed by the formation of many 
vesicles inside the matrix; 2) Presence of many lipid bodies randomly distributed through the 
cytoplasm; 3) Abnormal chromation condensation; and, 3) Formation of blebs on the plasma 
membrane. Fluorimetric analysis with Nile Red confirmed the increase in the number of lipid 
bodies. All these results together indicated that this compound is a promising molecule against 
leishmaniasis, however new studies are necessary to understand better this mechanism of action 
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Abstract:  

The aim of this study is to improve the cultivation of Leishmania promastigotes without the use 
of common semi-solid culture medium, such as Evans’ modified Tobie’s medium (EMTM), 
liquid RPMI 1640 and Peptone-yeast extract medium (P-Y). Although EMTM medium permits 
the growth of a high number of parasites, it is technically difficult to prepare as it requires the 
use of fresh rabbit blood from animals breed on farms, while RPMI 1640 and Peptone-yeast 
extract medium show lower growth rate than the EMTM. There is, therefore, a need to develop 
new blood free and time saving culture systems. The authors propose new modified 
microbiological media, named RPMI-PY and Tobie-PY, to isolate Leishmania and cultivate 
parasites for research and diagnostic purposes. The authors have compared the classic culture 
media to the new media RPMI-PY and Tobie-PY which have been confirmed as achieving a 
better performance in terms of time and parasitic load with reference to the classic culture 
technique. 

Experimental data has been collected showing the higher growth rate of the parasite, registered 
during 24, 48, 72 hours cultivation and using the count on Bürker’s chamber. This was carried 
out at the National References Centre for Leishmaniasis (C.Re.Na.L.) where the isolation 
procedures are conducted daily from a number of different biological matrices. 
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Abstract:  

Autophagy, a major cellular pathway for the degradation of cytoplasmic macromolecules and 
organelles, is crucial for cell survival in response to starvation and for preventing intracellular 
accumulation of abnormal protein aggregates. Usually autophagic mechanism acts as an innate 
immune defense mechanism by entrapping invading pathogens and targeting the resulting 
vesicles for fusion with lysosomes. However, intracellular Leishmania donovani (LD) have 
evolved distinct mechanisms to survive and multiply within membrane-bound compartments. 
We have now shown that chemical induction of autophagy favours antimony resistant (SbR) LD 
infection whereas suppression of autophagic pathway hinders it. But antimony sensitive (SbS) 
LD parasites behave differently. Confocal microscopy confirmed the presence of autophagic 
vacuoles as it colocalises with the intracellular parasites. Cleavage of microtubule-associated 
protein 1A/1B light chain 3 I (LC3 I) to LC3 II further supports the notion that autophagy is 
indeed induced following SbR LD infection. In vivo experimental studies in mice revealed a 
transient activation of autophagic pathway followed by apoptosis. Involvement of LC3 I and 
Beclin1 in the intricate relationship between autophagy and SbR LD infection is currently under 
study. The presence of the characteristic double layered membrane also needs to be confirmed 
by electron microscopy. 

This study will provide insight into the mechanism by which SbR LD exploit host cell autophagy 
for more aggressive infection as compared to sensitive parasites, leading to apoptosis of the host 
cells which might aid in parasite egress. Developing means of selectively inhibiting autophagy 
in infected cells should therefore be viewed as a new window of opportunity in dealing with 
hard-to-eliminate intracellular drug resistant pathogens.  
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Abstract:  

The diagnosis of leishmaniasis may be made by methods parasitological, immunological or 
molecular. The parasite can be identified in smears of lymphoid organs, cytological and 
histological examinations. The confirmation of suspected cases of infection with Leishmania 
spp. can be done through direct parasitological examination. This study evaluated the 
occurrence of Leishmania spp. by cytologic examination of lymph nodes and bone marrow of 
canines, as the objective of comparing these two tissues in which there is a greater presence of 
the parasite. A total of 49 dogs, 20 females and 29 males, 10 with and 39 without a breed 
standard racial determined were used for the study. Slides were stained with aspiration biopsies 
using the dye Fast Panótico. These were analyzed by light microscopy using oil immersion at 
100X one. Through the McNemar test were observed amastigotes of Leishmania spp. in 81.6% 
(40/49) of samples of lymph nodes and 42.9% (21/49) of material containing bone marrow. 
Significant difference was noted between the lymphoid organs (p <0.05). The kappa coefficient 
was 0.2139 and is therefore considered weak. Through the results, it was concluded that this 
study had a higher occurrence of Leishmania spp. in lymph nodes than in bone marrow of dogs 
examined. 
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Abstract:  

Leishmaniases are a complex group of parasitic diseases that annually affect 2 million people 
worldwide with 0.5 million cases of visceral leishmaniasis (VL) caused by parasites of the L. 
donovani species complex. VL is fatal if left untreated. Thus, novel control strategies including 
drugs and vaccines constitute research priorities. Our study aims at identifying and 
characterizing new anti-Leishmania molecules. We seek to deliver in silico-optimized molecules 
that will need to be tested on their target in the next step. Such molecules are expected to 
constitute lead compounds. 

Leishmania eukaryotic Initiation Factor (LeIF) has 53% identity with human eIF4A, a prototype 
of DEAD-box family that is considered as promising therapeutic target against cancers. Like 
other DEAD-box proteins, LeIF is both an RNA dependent ATPase and an ATP-dependent 
RNA helicase in vitro. It shows sequence diversity in its N-terminal half including substitutions 
and Leishmania-specific peptides, when compared to its orthologues. These N-terminal 
differences were proved deterministic in organism specific interactions. 

We modeled the 3D structures of LeiF in its substrate-bound and ligand-free conformations by 
comparative modeling, using 3D structures of human eIF4A and other DEAD-box proteins. 
Molecular dynamic simulations proved the stability of both models and served to identify two 
potential docking sites: one is located close to the LeIF specific N-terminus; the other is 
plausibly the LeiF RNA binding site and is adjacent to Ia and Ib motifs, known to be important 
in the interaction with RNA. Hence, we expect to identify selective inhibitors/stimulators, a 
difficult task due to the high similarity of LeiF and human eIF4A. Virtual screening of the 
CNRS library (43400 chemicals) on these two pockets, using multiple docking programs, 
generated docking poses for each compound with an estimated binding free energy (docking 
score). 

We developed a novel algorithm based on Self-Organizing Maps (SOM), which has the decisive 
advantage that multiple docking poses from various algorithms and target structures can be 
analyzed in a single framework. This allows us to select the most promising molecules out of the 
initial set (43400). 300 compounds were selected and will be tested experimentally for their 
effect on biochemical activities of the protein, and on in vitro parasite growth and macrophage 
infection. Most interesting molecules will be then optimized in silico. 

* E.S. Harigua is an International Unesco-L’Oréal fellow “For Women In Science program 
2012” 
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Abstract:  

Leishmaniasis is a widespread disease caused by protozoan parasites of the Leishmania genus. 
In Brazil, tegumentary leishmaniasis is mainly caused by Leishmania braziliensis and consists 
in ulcerative lesions that can develop into mucocutaneous or disseminated forms. Leishmaniasis 
chemotherapy in Brazil is still largely based on the use of meglumine antimoniate, a high cost 
drug that requires parenteral administration and results in several adverse effects. Furthermore, 
treatment success rates have been decreasing in recent years. Miltefosine is an 
alkylphosphocholine drug with antiprotozoal activity. It is the only oral agent used for the 
treatment of leishmaniasis and does not require any hospitalization for the treatment. Miltefosine 
is currently in use for visceral leishmaniasis in Asia and Europe. In India, where miltefosine is 
largely used for the treatment of visceral leishmaniasis, rates of 94% of cure have been 
described. However, some studies have shown that there are differences in the susceptibility 
among different species and strains. In this work, we evaluated the susceptibility to miltefosine 
in Leishmania braziliensis isolates from different regions of Brazil. Promastigotes were 
incubated in different concentrations of the drug and the EC50 were determined. Significant 
differences in the susceptibility among different isolates were detected. Our findings will 
contribute in the evaluation of miltefosine’s potential to be included in the chemotherapeutic 
arsenal in Brazil and also will contribute in the understanding of the mechanisms of action and 
resistance to this drug. 
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Abstract:  

The treatment of leishmaniasis relies on costly parenteral administered drugs with multiple 
undesirable effects. The main drugs available for the treatment of leishmaniasis in Brazil are 
pentavalent antimony, amphotericin B and pentamidine. However, clinical failure after 
treatment has been increasingly reported, especially for antimony. Recently, the effectiveness of 
miltefosine (MF) in the treatment of visceral leishmaniasis was described and the drug is 
currently in use mainly for visceral leishmaniasis in Asia and Europe as the first oral treatment 
of the disease. However, the knowledge about miltefosine’s mechanisms of action and 
resistance and the cellular targets in the parasite is limited. In this study, we evaluated the 
sensitivity of a L. (L.) amazonensis field isolated strain that was at least two-fold more resistant 
than the L. (L.) amazonensis reference strain available in the laboratory. Potential genes 



 

associated with MF resistance in vitro, previously described in other Leishmania spp., were 
sequenced. We sequenced MT and Ros3 genes that are responsible for the translocation of 
phospholipids across the plasma membrane and the pyridoxal kinase (PK) gene involved in MF 
susceptibility. Nucleotide sequence analysis showed a restricted number of single nucleotide 
polymorphisms (SNPs) between these strains, with some non-synonymous SNPs, but not 
located in conserved motifs of MT and PK. No SNP was found in the Ros3 gene. We also 
selected MF resistant mutants using a stepwise selection protocol. MT, Ros3 and PK genes from 
these mutants are presently being analyzed. 

Aiming to identify and compare potential genes associated to the mechanism of MF resistance 
in the field and in vitro, our findings will contribute in the evaluation of MF’s potential to be 
included in the chemotherapeutic arsenal in Brazil. This study may also contribute in the 
understanding of the mechanisms of action and resistance of this drug and result in the 
identification of potential molecular markers related to MF resistance in L. (L.) amazonensis. 
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Abstract:  

Leishmaniasis is considered one of the most serious parasitic infectious diseases. While no 
human vaccine is available and the current treatment has serious drawbacks, there is an urgent 
need to discover effective new targeted drugs. Excellent candidates for this purpose are the bis-
indole indirubins which target mammalian GSK3 and the CDKs but also their parasitic 
counterparts. Previously, we found that the indirubin analogue, 6-BIO had selectivity towards 
CRK3 over LdGSK3, a reverse selectivity from the respective mammalian kinases, while 5-Μe-
6-ΒΙΟ had selectivity against LdGSK3. In our effort to identify selectivity determinants that 
could be exploited for designing analogues of enhanced specificity towards LdGSK3, we 
performed a comparative structural analysis of GSK3 and CRK3. Results showed that variations 
were located in the glycine-rich loop and in the ribose and phosphate binging sub-sites, thus 
inducing a differentiation of the hydration pattern of the otherwise highly similar ATP binding 
pockets, as determined by Szmap program. Given the well-known impact of protein desolvation 
on binding affinity, it was hypothesized that compounds that bind the kinases through specific 
interactions at that part could have a ifferential affinity. Therefore, we evaluated a new small 6-
substituted indirubin library with a bulky substitution at position 3', which was expected to bind 
adjacent to the aforementioned region of the pocket and overlap with the hydration sites of 
interest. The inhibitory activity of indirubins against L. donovani promastigotes and intracellular 
amastigotes was first evaluated. This screen identified 7 new indirubins that displayed potent 
antileishmanial activity (<1,5μΜ), and 2 with a promising selectivity index (≥9). Then the 
inhibitory activity against LdGSK3 and CRK3 of the most potent antileishmanials displaying a 
good electivity index was further assessed. Interestingly, a 3’ pyrrolidine and a 3’ piperazine 
analogue displayed enhanced electivity towards GSK3, over CRK3 with the latter analogue 
displaying more than 33-fold, confirming our initial hypothesis. The specificity of these 
analogues towards GSK3 was also evaluated by testing cell-cycle progression and parasitic cell-



 

death. Our results confirmed that these indirubins had a similar pattern observed with the 
inhibition of GSK3, but not CRK3. In conclusion, indirubins seem to be promising lead drug 
candidates for rational drug design against leishmaniasis. 
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Abstract:  

The conventional treatment of cutaneous leishmaniasis (CL) is based on multiple injections with 
antimonial or amphotericin B (AmB) which produce systemic toxicity. In this study, we aimed 
at developing a single-dose therapy consisting of a subcutaneous implant of poly-(lactide-co-
glycolide) PLGA microparticles (mps) loaded with amphotericin B (AmB/PLGA) for sustained 
drug release system. In vitro, L. amazonensis-GFP-infected macrophages were treated for 72 h 
with AmB/PLGA, or AmB and PLGA controls, and the parasite load and NO production was 
measured by fluorimetry and Griess method. In vivo, BALB/c mice were infected in the ear with 
L. amazonensis-GFP, and on day 26 of they received an intralesional injection with AmB/PLGA 
(50 µg /500 µg). Controls were liposomal AmB (Ambisome®,50 µg), free AmB (50 µg), empty 
PLGA (500 µg) and 10 µl of PBS. Lesion sizes were measured throughout infection with a dial 
calliper and the parasite loads on day 69 by fluorimetry. Chronic toxicity was assessed on day 
69 by elevation of AST, ALT and creatinin serum levels. Local skin sensitivity was assessed by 
the Mouse Ear Swelling Test. Histopathological studies were done at various times up to day 
120 after implant to monitor tissue inflammation and polymer degradation. The in vitro results 
showed that AmB/PLGA had higher anti-amastigote and NO activities than free AmB. In vivo, a 
single dose of AmB/PLGA implant, but not PLGA alone or liposomal AmB, effectively reduced 
the lesion growth and the parasite burden. No indicators of heart, liver and kidney toxicity were 
detectable in the serum. Likewise, the AmB/PLGA implant led to undetectable MEST response. 
A transient cellular infiltration peaking on day 7 was seen. These findings show that the 
subcutaneous implant of AmB/PLGA promoted a sustained drug release at the lesion site, with a 
durable and safe therapeutic effect, supporting its use for a single-dose localized treatment of 
CL. 
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Abstract:  

Aiming the development of new drugs, we designed and synthesized a new series of compounds 
via the molecular hybridization of naphthoquinones with pterocarpans. Previously we 
demonstrated that the pterocarpanquinone LQB-118, the more promising prototype, was 
effective in experimental cutaneous leishmaniasis via oral delivery, and that the mechanism of 



 

action involves induction of oxidative stress with characteristic events of cell death via apoptosis 
in Leishmania amazonensis. In continuing this study, we evaluated the effect of LQB-118 on 
experimental visceral leishmaniasis, the subacute toxicity and the early events involved in 
triggering death in L. amazonensis. To evaluate the in vivo activity, BALB/c were infected with 
L. infantum and after one week the treatment was carried out for 23 consecutive days. The same 
treatment procedure was done in parallel experiments with non-infected Swiss mice to evaluate 
subacute toxicity. Treatment of the infected mice showed a dose dependent reduction of parasite 
load in the liver (67, 88 and 100%) and spleen (38, 83 and 99%) respectively at doses of 2.5, 5 
and 10mg/kg per oral route. In the subacute toxicity evaluation, higher doses (10 and 50 mg/kg) 
did not induce variation in weight gain and in biochemical parameters of liver and kidney 
functions. Unexpectedly, a slight change in leukocytes count was observed, suggesting that 
additional studies are needed. To assess the primary effects of LQB-118, promastigotes were 
incubated with LQB-118 and antioxidants. The production of ROS was reversed, however, cell 
viability and mitochondrial membrane potential were not, suggesting that production of ROS is 
not the major cause of cell death. Interestingly, when promastigotes or intracellular amastigotes 
of L. amazonensis were incubated with LQB-118, an intense mitochondrial stress is produced in 
the early hours, evidenced by the strong reduction of Alamar Blue. Inhibitors of complex I, II or 
III failed to reverse this effect in promastigotes. Only complex IV inhibitor was able to reduce 
this phenomenon. Concomitantly to the increase in Alamar Blue reduction, we also observed an 
increase in ATP production in the early hours. After 48 h, mitochondrial activity fails, ceasing 
the ATP production. In conclusion, our findings indicate that LQB-118 acts on different clinical 
forms of leishmaniasis with no sign of toxicity at therapeutic dose and suggest the impairment 
of parasite mitochondrial activity. The in vivo activity and the understanding of the processes 
involved in early stages of the parasite death encourages the progression of this compound in the 
drug development pipeline. 
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Abstract:  

Naphthoquinones (NTQ) represent a class of privileged structures with a broad spectrum against 
parasites, bacteria and fungi. Considering promising NTQ in clinical use as buparvaquone, 
parvaquone and atovaquone, the exploitation of this class as novel candidate prototypes against 
Leishmania could be an excellent strategy. In this work a series of nine phenylsulfanylmethyl-
[1,4]-naphthoquinones were synthesized and its in vitro activity was evaluated by different 
methods using promastigotes (MTT assay) and intracellular amastigotes of L. (L.) infantum 
(light microscopy counting). Cytotoxicity studies were performed using NCTC clone 929 cells 
and the viability was detected by the MTT assay. Among the nine synthetic compounds all 
compounds showed activity against promastigotes, with IC50 values ranging from 9 to 72 µM. 
Seven of them showed promising activity against intracellular amastigotes, with IC50 values 
ranging from 12 to 57 µM. Among the synthetic compounds, two (14 and 15) showed the 
highest selectivity, as no cytotoxicity could be detected to the highest concentration of 200 µM. 
The inclusion of chloro or fluor to the thiophenolic ring of phenylsulfanylmethyl-[1,4]-
naphthoquinones might have conferred the highest activity and lowest mammalian cytotoxicity, 
suggesting that electron withdrawing substituents could improve the antileishmanial effect. 
Supported by FAPESP. 
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Abstract:  

Cutaneous leishmaniasis is a vector-borne disease that is in Ethiopia mainly caused by the 
parasite Leishmania aethiopica. This neglected tropical disease is common in rural areas and 
causes serious morbidity. Persistent nonhealing cutaneous leishmaniasis has been associated 
with poor T cell mediated responses, however the underlying mechanisms are not well 
understood.  We have recently shown in an experimental model of cutaneous leishmaniasis that 
arginase-induced L-arginine metabolism suppresses antigen-specific T cell responses at the site 
of pathology, but not in the periphery. To test whether these results translate to human disease, 
we recruited patients presenting with localized lesions of cutaneous leishmaniasis and assessed 
the levels of arginase activity in cells isolated from peripheral blood and from skin biopsies. 
Arginase activity was similar in peripheral blood mononuclear cells (PBMCs) from patients and 
healthy controls. In sharp contrast, arginase activity was significantly increased in lesion 
biopsies of patients with localized cutaneous leishmaniasis as compared with controls. 
Furthermore, we found that the expression levels of CD3ζ, CD4 and CD8 molecules were 
considerably lower at the site of pathology as compared to those observed in paired PBMCs. 
 Our results suggest that increased arginase in lesions of patients with cutaneous leishmaniasis 
might play a role in the pathogenesis of the disease by impairing T cell effector functions. 
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Abstract:  

In Brazil, the responsible species for the most of the cases of American Tegumentary 
Leishmaniasis (ATL) is Leishmania (Viannia) braziliensis (L. [V] braziliensis), and in 
Pernambuco (PE) it predominates circulating until now. Although studies evaluate the 
hummoral immune response of ATL, the role of specific antibodies on the immunity against 
Leishmania is not completely clear. It is also known that there is no gold standard for diagnosis 
on ATL, and it is accomplished gathering clinic, epidemiologic and laboratorial factors. Taking 
the applicability of flow cytometry into consideration, a new approach was taken in the present 
study, used in the research on antibodies with better applicability than different conventional 
protocols of detection and development. Therefore, our objective aims the padronization of 
IgG1 isotype for use in flow cytometry with applicability on diagnostic and cure criterion of 
ATL. Dilutions of sera (1:64 to 1:8192) from individuals with confirmed active infection of 



 

ATL (I) and individuals without clinic manifestations (NI) (residents of non-endemic areas of 
ATL in PE) were incubated with L. (V) braziliensis parasites. Then, they were incubated again 
with human anti-IgG1, using serial dilutions of 1:100 to 1:6400; and reincubated with 
streptavidin conjugated with phycoerythrin-PE on 1:400 dilution. To monitor unspecific bonds 
on the test, it was used an internal control of the reaction and the conjugate control was tested in 
serial dilutions. The preview of the results was accomplished on the flow cytometer 
FACScalibur using the software CellQuestPro, the results were expressed on levels of IgG1 
reactivity, from the percentage of positive fluorescent parasites (PPFP). Through the statistics 
program MedCalc, it was possible to confirm that PPFP≥20% indicates positive diagnosis for 
ATL. The results showed high reactivity on all seven dilutions of the tested conjugate, with 
PPFP≥20% on I group for ATL. Considering the lowest level of PPFP to the NI group, where 
PPFP≤20%, the dilution 1:1600 of human anti-IgG1 proved to be the best dilution, in order to 
guarantee the sensibility of the flow cytometry test as a diagnostic tool for ATL. Thereby, this 
study opens perspectives to the use of this and another subclasses of IgG, through flow 
cytometry, to detect patients with ATL on the state of Pernambuco; contributing to achieve a 
method with greater specificity and sensibility for diagnostic application. 

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[426]  
P 412 - OPPOSITE ROLES OF LIPOPHOSPHOGLYCANS AND 
GLYCOINOSITOLPHOSPHOLIPIDS FROM LEISHMANIA INFANTUM AND L. 
BRAZILIENSIS DURING THE INTERACTION WITH MACROPHAGES 
SOARES, R.P. 
CENTRO DE PESQUISAS RENÉ RACHOU/FIOCRUZ, BELO HORIZONTE, MG, BRAZIL. 
Keyword:lipophosphoglycan; glycoinositolphospholipids; leishmania 
 

Abstract:  

The cell surface of Leishmania is covered by a dense glycocalix composed mainly of 
lipophosphoglycans (LPGs) and glycoinositolphospholipids (GIPLs). Both molecules are 
involved in a wide range of functions during the interaction with the vertebrate and invertebrate 
hosts. It is not known if interspecies variations in the LPG and GIPLs are important during the 
interaction with macrophages. To investigate the issue of interspecies polymorphisms, two 
Leishmania species from the New World that express structural variations in the LPG and 
GIPLs were examined. In this context, the procyclic form of L. braziliensis LPG (strain M2903), 
is devoid of side chains and exhibits type II GIPLs. On the other hand, L. infantum LPG (strain 
BH46) has with up to three glucoses residues in the repeat units and exhibit type I GIPLs. Mice 
peritoneal macrophages from Balb/c, C57BL/6 and knock-out (TLR2 -/- e TLR4 -/-) were 
primed with IFN-gama and stimulated with purified LPG and GIPLs from both species. Nitric 
oxide and cytokine production and MAPKs (p38 and ERK) activation were evaluated. 
Macrophages stimulated with L. braziliensis LPG, had a higher TNF-α, IL-1β, IL-6 e NO 
production than those stimulated with that of L. infantum. Furthermore, the LPGs from the two 
species resulted in differential kinetics of signaling via MAPK activation. L. infantum LPG 
exhibited a gradual activation profile, whereas L. braziliensis LPG showed a sharp but transient 
activation. Further the higher pro-inflammatory acativity of L. braziliensis was confirmed by its 
ability in activating NF-kB. On the other hand, the GIPLs from both species were able to inhibit 
macrophage activation even after stimulation with IFN-gamma and LPS. Also, GIPLs from both 
species failed to activate MAPKs. In conclusion, these data suggest that interspecies variations 
in Leishmania glycoconjugates were able to differentially modulate host’s innate immune 
system during initial steps of infection. The LPGs had a more pro-inflammatory role while 
GIPLs exhibited an inhibitory function in macrophages. 
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Abstract:  

The family of ABC transporters in Leishmania contains an unclassified group of proteins termed 
as others that included 4 different transporters with no homology with other eukaryotic ABC 
proteins. We were interested in the functional characterization of this divergent and unclassified 
group of transporters specific of trypanosomatids. The group includes 4 different genes that we 
have named as LABCI1, LABCI2, LABCI3 and LABCI4; all coding for half-transporters with a 
variable topological disposition of the NBD and the TMD, but having in common the 
requirement to form homo/heterodimers to be functionally active proteins. We describe here the 
characterization of LABCI4, an ABC half-transporter bearing the highly conserved NBD at the 
COOH-terminus and the TMD at the NH2-terminus. We show that LABCI4 is involved in 
resistance to Pentostam, SbIII and to the metal ions AsIII and CdII, due to a reduction in their 
cellular accumulation as a consequence of an increased drug efflux and their ability to reduce 
the mitochondrial toxic effects of antimony by decreasing the ROS production, and maintaining 
higher values of both the mitochondrial electrochemical potential and total ATP levels versus 
controls. LABCI4 is a half-transporter that form homodimers as determined by co-
immunoprecipitation assay. Subcellular localization studies under a confocal microscopy and a 
surface biotinylation assay using parasites overexpressing GFP-LABCI4 and FLAG-tagged 
LABCI4 parasites, suggest that the transporter presents a dual localization in both mitochondria 
and plasma membrane. Parasites overexpressing LABCI4 present an increased replication in 
mouse peritoneal macrophages versus control and mutant LABCI4K/M parasites. We have 
determined that LABCI4 have porphyrins as substrates and consequently the overexpression of 
LABCI4 confers resistance to some toxics porphyrins like zinc-protoporphyrin due to a lower 
accumulation by a significant efflux as determined using the fluorescent zinc-mesoporphyrin, a 
validated heme analog. Additionally, LABCI4 has a significant ability to efflux thiol-conjugated 
complexes and could be considered as a potential thiol-X-pump. Altogether, we have shown that 
this new ABC transporter is involved in drug sensitivity to antimonials and its clinical relevance 
remains to be determined. 
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Abstract:  



 

Leishmaniasis is one of the most important neglected tropical disease distributed around the 
world, and is caused by protozoan parasite of the Leishmania genus.In Brazil, endemic areas are 
mainly concentrated in the North and Northeast, however there is a significant increase in other 
regions more developed. In Brazil, Leishmania amazonensis is one important species 
responsible for cutaneous and diffuse cutaneous leishmaniasis, which is so difficulty to treat. 
The treatment is based on the use of pentavalent antimonials, miltefosine, amphotericin B and 
pentamidine. Therefore, there is a urgent necessity to develop new drugs more efficient and less 
toxic. Recently, histone deacetylases inhibitors have been studied as potential target for the 
treatment of cancer. These enzymes act directly on the packaging of the DNA, thus regulating 
the expression of various genes related to apoptotic cell death. Thus, the aim of our work is 
study the effects of a novel histone deacetylases inhibitor on Leishmania amazonensis. The 
present study focuses on the effect of BTFDI in promastigote forms. The IC50 value found was 
2 μM, with total inhibition of the growth after treatment with 4μM. DIC and 
Immunofluorescence microscopy with anti-α-tubulin antibody showed that the promastigotes 
became swollen mainly in the nuclear region of the cell body after treatment with concentrations 
up 1 μM. Scanning electron microscopy confirmed this alteration on the cell body. Furthermore, 
transmission electron microscopy was carried out to identify the organelles and structures 
affected by the treatment. Several alterations were observed, such as: mitochondrial swelling, 
presence of many lipid bodies, and changes in the chromatin condensation. These initial results 
obtained suggest that BTFDI is a potential new compound against Leishmania, which needs to 
be tested in intracellular amastigotes and in murine model of leishmaniasis, thus demonstrating 
its real efficacy. New experiments also have to be carry out to understand better this mechanism 
of action. 
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Abstract:  

The identification of the canine reservoir in zoonotic visceral Leishmaniasis through 
immunodiagnostic is essential in controlling the canine disease and consequently the human 
disease. Thus, improvements are continuously being sought. Many researches have been made 
to improve the quality of antigens and diagnostic platforms. However, studies aiming at the 
improvement of secondary antibodies are scarce, because the use of immunoglobulin produced 
by mammals is consecrated. But its use involves operational issues such as low performance, 
laborious and costly purification methods and ethical issues due to invasive collection methods 
and euthanasia. In this context, the use of immunoglobulin from immunized chicken egg yolks 
(IgY) is more advantageous than IgG produced by mammals, allowing more sensitive, specific 
and less expensive tests. The goal of the present study was to assess the performance of an 



 

enzyme conjugate produced in chicken in comparison with a commercial mammalian enzyme 
conjugate (IgG), using ELISA as diagnostic platform. To this end, chicken were immunized 
with purified canine IgG and the IgY was isolated with polyethylene glycol, purified through 
thiophilic adsorption and conjugated with horseradish peroxidase. ELISA accuracy parameters 
with IgY and IgG conjugates were assessed and compared in serum from dogs infected with L. 
(L.) infantum chagasi and non-infected, apparently healthy dogs using L. (L.) infantum chagasi 
raw extract as antigen. MedCalc 11.6.0.0 and SPSS 16.0 were used in the statistical analysis. 
IgY was conjugated to peroxidase enzyme without any damage to its structure, distinguishing 
between positive and negative samples in all conjugate dilutions and antigen concentrations 
tested. The ELISA using IgY showed 100% sensitivity and 100 % specificity. The comparison 
of the accuracy parameters of ELISA using IgY with those of ELISA using IgG showed 
identical values. Better repeatability was obtained using IgY, with intraclass correlation 
coefficient statistically higher when compared to IgG (p<0.0001), besides a larger grouping of 
positive and negative samples that was also verified when the correlation of duplicates of both 
observations was analyzed (p<0.0001). Thus, IgY linked to peroxidase proved to be an excellent 
conjugate that showed better performance than the conjugate produced by mammals. 
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Abstract:  

Leishmania infantum = chagasi (L.infantum) is responsible for visceral leishmaniasis (VL) in 
Brazil and the dogs are the main domestic reservoir. Disease control is based on the elimination 
of infected animals and the use of a sensitive and specific diagnostic tests are necessary. The 
Brazilian VL control program emphasizes serologic surveys, mainly using the enzyme-linked 
immunosorbent assay (ELISA) and the immunofluorescence antibody test (IFAT), followed by 
the elimination of the seropositive dogs. However, these techniques present limitations in terms 
of sensitivity and specificity. Molecular methods like PCR associated to hybridization with 
DNA probes and the real-time PCR are alternatives in this scenario, since are very specific and 
sensitive. This study evaluated real-time PCR and PCR-hybridization for diagnosis of canine 
visceral leishmaniasis (CVL) among groups of symptomatic (S) and asymptomatic (A) dogs. 
The sensitivities of the methods were compared between different clinical specimens: 
conjunctival swab (CS), bone marrow (BM), skin biopsy (SB) and peripheral blood (B). A 
group of 60 mongrel dogs, all positive in the parasitological and serological tests, were divided 
equally in S and A groups. Specific primers addressed to the kDNA mini-circles from L. 
infantum were used for both molecular methods. The real-time PCR was performed using SYBR 
GREEN and the DNA probes for PCR-hybridization were labeled with 32P. The PCR 
hybridization showed the following positivities for the S group: CS 96.7% (29/30), BM 83.3% 
(25/30), SB 63.3% (19/30) and B 46.7% (14/30). For the A group the results were: CS 76.7% 
(23/30), BM 66.7% (20/30), SB 56.7% (17/30) and B 16.7% (5/30). In the S group the real time 
PCR allowed 100% of positivity for samples of CS, MB and SB, and of 90% (27/30) for B. In 
the A group the following results were obtained by real-time PCR: MB 100% positivity, CS 
96.7% (29/30), SB 93.3% (28/30) and 83.3% (27/30) for B. The CS samples showed high 
sensitivity in S and A groups either by real-time PCR or PCR-hybridization. Because the CS is a 
noninvasive, painless and easily repeated sample it can be considered the most suitable for CVL 
diagnosis, mainly for routine epidemiological surveys. 
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Abstract:  

In the present study, we show that LABCG2, a new ATP-binding cassette half-transporter 
(ABCG subfamily) from Leishmania, is involved in parasite virulence. Down-regulation of 
LABCG2 function upon expression of an inactive mutant version of this half-transporter 
(LABCG2K/M) is shown to reduce the translocation of short-chain analogues of 
phosphatidylserine. This dominant-negative phenotype is specific for the headgroup of the 
phospholipid, as the movement of phospholipid analogues of phosphatidylcholine, 
phosphatidylethanolamine or sphingomyelin is not affected. In addition, promastigotes 
expressing LABCG2K/M expose less endogenous PS in the stationary phase than control 
parasites. Transient exposure of PS at the outer leaflet of the plasma membrane is known to be 
one of the mechanisms used by Leishmania to infect macrophages and to silence their immune 
response. Stationary phase/metacyclic promastigotes expressing LABCG2K/Mare less infective 
for macrophage and show decreased pathogenesis in a mouse model of cutaneous leishmaniasis. 
Thus, mice infected with parasites expressing LABCG2K/M did not develop any lesion and 
showed significantly lower inflammation and parasite burden than mice infected with control 
parasites. Our results indicate that LABCG2 function is required for the externalization of PS in 
Leishmania promastigotes, a process that is involved in the virulence of the parasite. However, 
we cannot exclude the possibility that LABCG2 is implicated in the exposition of other 
virulence factors that remain to be elucidated. 
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Abstract:  

The activity of the selective estrogen receptor modulator raloxifene (RAL) against 
promastigotes and intracellular amastigotes of Leishmania spp. has been previously 
demonstrated. In the present study, we report the ultrastructural effects induced by RAL on 
Leishmania promastigotes. Transmission electron microscopy of treated promastigotes indicated 
the presence of structures resembling autophagosomes. Promastigotes treated with RAL for 14 
hours presented no damage to the plasma membrane while severe destruction of the cytoplasm 
was observed. Membrane integrity in RAL-treated parasites was confirmed by staining with 



 

propidium iodide. Additionally, RAL-treated promastigotes presented cytoplasmic vacuoles 
positively labeled with monodansylcadaverine (MDC), a marker of autophagy. The 
ultrastructural study also indicated severe mitochondria damage, with disruption of its internal 
membranes, marked swelling and loss of the matrix content, which could correlate with 
apoptotic-like processes. To evaluated the hypothesis that parasite death occur by a mixed 
mechanism, involving autophagic and apoptosis-like death, annexin V exposure on RAL-treated 
parasites is under investigation by flow cytometry. Our data demonstrate for the first time that 
RAL induces autophagy in Leishmania promastigotes. We suggest that the presence of 
autophagic vacuoles could be related to degradation of damaged organelles induced by the drug 
treatment or to an unsuccessful attempt of parasites to cope with the stress caused by RAL 
action. This work was supported by FAPESP and CNPq. 

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[443]  
P 419 - COMPARATIVE ANALYSIS OF THE PARASITE BURDEN IN INFECTIONS BY 
LEISHMANIA (LEISHMANIA) AMAZONENSIS DETERMINED BY LUCIFERASE 
DETECTION AND CLASSICAL METHODS 
REIMÃO, J.Q.; TRINCONI, C.M.; OLIVEIRA, J.C.; YOKOYAMA-YASUNAKA, J.K.U.; MIGUEL, 
D.C.; KALIL, S.P.; ULIANA, S.R.B. 
DEPARTAMENTO DE PARASITOLOGIA, INSTITUTO DE CIÊNCIAS BIOMÉDICAS, UNIVERSIDADE DE SÃO PAULO, SÃO 
PAULO, SP, BRAZIL. 
Keyword:luciferase; amphotericin b; leishmania amazonensis 
 

Abstract:  

Experimental protocols used in the search for new therapeutic options to treat leishmaniasis 
involve the use of mouse models to validate drug candidates. Evaluation of efficacy depends on 
the determination of the parasite burden. The standard methods to quantify parasite loads are 
mainly cell culture-based. These methods are technically demanding and time consuming. 
Recently, the use of in vivo imaging systems was proposed as a method to overcome these 
problems, allowing parasite detection in living organisms. We report the use of recombinant 
lines of Leishmania (L.) amazonensis expressing the luciferase gene (La-LUC) in the BALB/c 
model. This study was performed to compare luciferase detection in this model with classical 
parasite quantification methods, such as limiting dilution. Bioluminescence generated by La-
LUC was shown to correlate with the number of promastigotes and amastigotes in vitro. The 
clinical pattern of lesion was also similar when the WT strain was compared to La-LUC. La-
LUC promastigotes and intracellular amastigotes were equally sensitive to amphotericin B 
(AmB) as the wild type (WT) parasites, as shown by the half maximal effective concentration 
(EC50) for both strains. La-LUC amastigotes recovered from the tail of infected mice 13 weeks 
post-infection were luminescent confirming the maintenance of the transfected gene even after 
long periods in vivo. The half maximal effective dose (ED50) of AmB was determined in La-
LUC infected mice through quantification of bioluminescence in vivo and ex vivo, by limiting 
dilution and using clinical parameters. There was agreement in the ED50 determined by all 
methods. Quantification of bioluminescence in vivo and/or ex vivo was elected as the best tool 
for determining parasite burden to assess drug efficacy in infected mice. The generation of L. 
(L.) amazonensis, L. (V.) braziliensis and L. (L.) infantum mutants expressing the reporter LUC 
gene integrated into the parasite genome is under development. This work was supported by 
FAPESP, CAPES and CNPq. 
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Abstract:  

Resveratrol (Rv) is a polyphenol present in red grapes and red wine, with biological activities 
such as anti-inflammatory, anti-cancer, anti-oxidant and even leishmanicidal. Our aim is to 
evaluate the effect of Rv, alone and in association with Amphotericin B (AMB) against 
Leishmania amazonensis. Our results demonstrate that Rv presents leishmanicidal activity for 
promastigotes of L. amazonensis with IC50 of 27μM, and 42μM for intracellular amastigotes. 
Isobolographic analysis demonstrated that the association of Rv with AMB (AMB-Rv), showed 
a synergic effect for promastigotes (13μM Rv + 0.01μM AMB) as well as amastigotes (15μM 
Rv + 0.0002μM AMB). In the AMB-Rv association, the concentration used of AMB was 11 and 
45 times lower than the IC50 for promastigotes and amastigotes, respectively. Analyzing Rv 
effect on promastigotes we observed, after 48 hs treatment, an irregular number of nuclei and 
flagella. Rv induced a 11 folds increase in the percentage of cells in the subG0/G1 phase of the 
cell cycle. Damage to parasite mitochondria was assessed by the XTT text and mitochondrial 
membrane potential detection kit (JC-1). Thus, Rv decreased 37% the mitochondrial 
dehydrogenases activity and, the synergic AMB-Rv association, decreased 22% this activity as 
measured by XTT. The mitochondrial potential was reduced in 83% and 70% after treatment of 
promastigotes with Rv and AMB-Rv, respectively. Trying to elucidate the mechanisms involved 
in Rv and AMB-Rv leishmanicidal effects nitric oxide (NO), arginase and cytokines production 
were evaluated in infected and non-infected macrophages. Rv reduced around 8 times and 
AMB-Rv reduced 44 times NO production in infected macrophages treated with IFN-γ. NO 
production by Rv and AMB-Rv was also observed in non-infected macrophages activated by 
IFN-γ. Interestingly, Rv decreases 3 folds the arginase activity in non-infected macrophages 
stimulated with IL-4. In non-infected macrophages activated by IFN-γ, Rv and AMB-Rv 
induced increase of TGF-β production 17.5 and 24 folds, respectively, and both decreased 6 
folds the TNF-α production. Similar effects were observed in infected macrophages. Rv and 
AMB were not toxic for murine peritoneal macrophages until 500μM and 5μM, respectively. 
Our results demonstrate the anti-L.amazonensis effect of Rv and its capacity to potentiate AMB 
leishmanicidal effect, pointing them as possible substances for further in vivo studies of drug 
association therapy. Supported by FAPERJ, CNPq, CAPES. 
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Abstract:  

Leishmaniasis is a group of neglected diseases that affect approximately 12 million people in 98 
countries. The drugs used to control these diseases are associated with low efficacy, high 
toxicity, difficulties of administration, high costs and increasing resistance. The search for new 
alternatives of treatment is a priority. Piper hispidum known as jaborandi is a shrub with 
cylindrical stem that is distributed throughout the Americas, represented by five genera and 
approximately 460 species. It has been previously studied for its antimalarial and antifungal 
properties. Many other Piper species have been studied for their leishmanicidal properties and 



 

chalcones were shown to be the main active compounds. This study aimed to evaluate the 
leishmanicidal activity of P. hispidum. The leaves were collected, dried, macerated and 
subjected to different extraction procedures. Leishmania amazonensis promastigotes were 
cultured in the presence of several concentrations of the 7 extracts up to 200 μg/mL for 72 hours 
and quantified colorimetrically by MTT assay. Under these conditions, 5 extracts were active, 
with IC50 less than 50 μg/mL. The activity was also evaluated in intracellular amastigotes. The 
infectivity index was determined by light microscopy and the extracts showed a significant 
antiamastigote activity, with IC50 less than 20 μg/mL. The ethyl acetate: dichloromethane (1:1) 
extract and the dichloromethane extract, showed IC50 of 5,6 μg/mL and 6,4 μg/mL, 
respectively. To evaluate the toxicity, murine macrophages were incubated with the extracts for 
72 hours. The effect on the viability of the macrophages was quantified by MTT and the LD50 
values were more than 30 μg/mL, indicating a selectivity index more than 5-fold. In addition to 
above results, further procedures will be made to elucidate the structures of the compounds 
involved. Thus, Piper hispidum, abundant in Brazil, has a therapeutic potential and may become 
a new phytotherapeutic antileishmanial agent. 
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Abstract:  

Background: Dog has been incriminated as the principal source of Leishmania (L.) infantum 
chagasi-infection for the vector, Lutzomyia longipalpis, in endemic area of visceral 
leishmaniasis in Brazil. This was a cross-sectional study to analyze the prevalence of canine L. 
(L.) i. chagasi-infection in a cohort of 273 mongrel dogs, living in an endemic area in Barcarena 
municipality, Pará State, Brazil, by using the PCR assay of popliteal lymph node aspiration. 

Methods: Dogs were clinically classified as symptomatic (48) and asymptomatic (225); they 
were of both genders (122/44,7% female and 151/55,3% male), and different ages (50/18,3% <1 
year old, 214/78,4% >1 and <7 years old and, 9/3,3% >7 years old). The DNA extraction of 
samples of popliteal lymph node aspiration was based in the phenol-chloroform followed by the 
classical PCR using the Taq DNA polimerase and the oligos D1 = 5’ – CCA GTT TCC CGC 
CCC G – 3’ and D2 = 5’ – GGG GGT GTA AAA TAG – 3’. 

Results: The PCR assay was positive in 47 popliteal lymph node aspiration samples revealing a 
canine L. (L.) i. chagasi-infection prevalence of 17,2%. The infection-frequency, however, was 
higher (P<0.05) in symptomatic dogs 29,2% (14/48) than in asymptomatic ones 14,6% (33/225), 
whereas it was similar between male 14,5% (22/151) and female 20,5% (25/122) animals, as 
well as among the three age-groups dogs: 18% (9/50) <1 year old, 16,8% (36/214) >1 and <7 
years old and, 22,2% (2/9) >7 years old. 

Conclusion: These results strong suggest that PCR assay of popliteal lymph node aspiration 
might be useful for confirming the prevalence of canine L. (L.) i. chagasi-infection as well as the 
symptomatic dogs. 



 

  

 
 - CLINICAL LEISHMANIASIS 
[463]  
P 423 - SENSITIVITY OF LEISHMANIA (VIANNIA) BRAZILIENSIS PROMASTIGOTES 
ISOLATED FROM DIFFERENT FORMS OF AMERICAN TEGUMENTARY 
LEISHMANIASIS TO MEGLUMINE ANTIMONIATE (GLUCANTIME) IN VITRO 
SILVA, S.1; GIUDICE, Â.1; QUEIROZ, A.1; GUIMARÃES, L.H.1; MACHADO, P.R.L.1; 
SALGADO, K.1; LAGO, E.1; WILSON, M.E.2; CARVALHO, E.M.1; SCHRIEFER, A.1 
1.UNIVERSIDADE FEDERAL DA BAHIA, SALVADOR, BA, BRAZIL; 2.UNIVERSITY OF IOWA, IOWA CITY, UNITED STATES. 
Keyword:leishmania braziliensis; antimony; refractoriness 
 

Abstract:  

The first line treatment of American tegumentary leishmaniasis (ATL) is based on antimony 
derivatives. Refractoriness to antimony is frequent among ATL patients. Leishmania (Viannia) 
braziliensis is the major cause of ATL in Brazil. L. (V.) braziliensis causes three forms of 
leishmaniasis in Bahia: localized cutaneous (CL), and the more severe and difficult to treat 
mucosal (ML) and disseminated leishmaniasis (DL). In the current study we enrolled 92 cases of 
ATL (67 CL, 7 ML, 18 DL) from the region endemic for L. (V.) braziliensis named Corte de 
Pedra, in the state of Bahia/Brazil, which rendered positive parasite cultures. We evaluated: (1) 
association between the L.(V) braziliensis genotypes and patients response to meglumine 
antimoniate (Glucantime®); (2) geographic distribution of Glucantime refractoriness within the 
affected region; and (3) resistance of L. (V.) braziliensis to Glucantime® in vitro. The parasites 
were genotyped by sequencing of a single locus found to be polymorphic (starting in position 
3074 of chromosome 24) for that population of L. (V.) braziliensis. For evaluation of geographic 
distribution of responsive and refractory cases, the geographic coordinates of patients living 
sites were acquired by GPS and compared by the Cusick and Edwards test. The coordinates of 
the patients living sites were also plotted onto a satellite photograph of the region for visual 
inspection, using a geographic information system. We found that refractoriness is wide spread 
in the region, almost evenly, but could not detect association between parasite genotype and 
response to treatment. Sensitivity to antimony was evaluated exposing L.(V) braziliensis  
promastigotes to increasing concentrations of meglumine antimoniate (Glucantime®) in vitro. 
Parasites from ML and DL patients were significantly more resistant to antimony than those 
isolated from CL cases. Thus in vitro resistance to antimony paralleled what is commonly 
observed in the field, where ML and DL patients tend to respond more poorly to Glucantime® 
than CL individuals. Although we did not find associations between parasite strain and 
treatment response in these ATL patients, we used a single locus in the genotyping, which 
certainly limited our discrimination hability. Future studies should retest this association 
employing more loci polymorphic among the L. (V.) braziliensis of Corte de Pedra. 
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Abstract:  

Background: The clinical-immunological spectrum of human L. (L.) i. chagasi-infection has 
been defined in five profiles with basis of IFAT-IgG and DTH reactions: Asymptomatic 
infection (AI), Symptomatic infection (SI=AVL), Subclinical resistant infection (SRI), 
Subclinical oligosymptomatic infection (SOI) and, Indeterminate initial infection (III). The PCR 
assay was used to investigate the specific molecular diagnosis of these profiles. 

Methods: There were examined 129 peripheral blood samples from individuals of both genders, 
aged one year-old and older, from endemic area of American visceral leishmaniasis (AVL) in 
Bujarú municipality, Pará state, Brazil, with the following profiles: 64 infected individuals (32 
AI, 3 SI=AVL prior treated, 11 SRI, 3 SOI and, 15 III) and 65 IFAT(-)/DTH(-) non-infected 
(control group). DNA extraction of peripheral blood samples was based in the phenol-
chloroform followed by the classical PCR using the Taq DNA polimerase and the oligos D1 = 
5’ – CCA GTT TCC CGC CCC G – 3’ and D2 = 5’ – GGG GGT GTA AAA TAG – 3’. 

Results: The frequency of PCR reactivity in the infected group (64) was 9,3% (3/32) in AI, 
27,3% (3/11) in SRI, 66,6% (2/3) in SOI, 13,3% (2/15) in III and, 33,3% (1/3) in SI (=AVL 
treated patients) profiles. In the non-infected control group (65), the PCR reactivity was 10,7% 
(7/65). 

Conclusion: These results reveal low PCR reactivity in AI and SRI profiles with activated 
cellular immune response (DTH+) and, in contrast, high reactivity in SOI and SI profiles with 
depressed cellular immune response (DTH-). The PCR reactivity in the III profile (13,3%) and 
in the control group (10,7%) seem indicate a very recent infection. 
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Abstract:  

Visceral leishmaniasis is a life-threatening disease of medical, social and economic importance 
in endemic areas. It is an opportunistic infection in immunocompromised patients including 
HIV-positive subjects. Dogs are the main reservoir of Leishmania infantum. 

The aim of this study was to evaluate the efficacy of meglumine antimoniate plus allopurinol 
versus miltefosine plus allopurinol . The study included 18 leishmaniotic dogs divided in two 
groups : 9 leishmaniotic dogs were treated with a combination of meglumine antimoniate (100 
mg/kg/die/30die, SC) plus allopurinol (10 mg/kg/die, PO) ; other 9 leishmaniotic dogs were 
treated with a combination of miltefosine (2mg/Kg/day/30 die/ PO) plus allopurinol 10 
mg/kg/die PO). After the combined therapy, allopurinol was continued at the same dose until the 
end of the study (6 years). 



 

Efficacy was measured by real-time PCR assay on lymph node aspirates collected at baseline 
and every three months for 24 months and every 4 months for the next 4 years. At each 
assessment, the dogs were examined for disease signs and a clinical score was recorded. 

Our results show that both combined therapy: meglumine antimoniate plus allopurinol or 
miltefosine plus allopurinol promotes a similar clinical improvement which is accompanied by a 
reduction of the parasitic load in lymph nodes in both dog groups in the first 3 months of 
treatment 

A relapse of clinical condition which is accompanied by an increase of the parasitic load in the 
lymph nodes was observed in 4/9 dogs treated with miltefosine plus allopurinol. Only 1 dog in 
the group treated with meglumine antimoniate plus allopurinol. 

Comparison of efficacy of meglumine antimoniate plus allopurinol versus miltefosine plus 
allopurinol showed that meglumine antimoniate plus allopurinol combination should be 
considered as the first-line treatment for leishmaniasis in dogs. 
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Abstract:  

Features that have parasites or create resistance to the effects of drugs antiparazitarnih given in 
therapeutic doses is a stumbling block in the treatment of visceral leismaniasis 

Aim: 

The aim of this study was to analyze the antimicrobial susceptibility of the strains visceral 
leismaniasis 

Methods:  

Retrospective-prospective study included 77 patients of both sexes, different age cohort (35 
children and 44 adults) with clinical, laboratory and microbiological confirmed and described 
disease caused Leismania donovany (L. D) who were treated at the Clinical Center of 
Montenegro from 1990 to 2010 year. 

Results: 

The average age of the patients was 23.71 ± 20.6 years. Were males 58.9%, females 41.1% of 
patients. The most common outcome is cure diseases recorded 59 (76.6%) died, 5 (6.5%) 
patients, and relapse / resistance to disease was 13 (16.9) patients. In the first line of therapy 
used with meglumine antimony (Glucantime) which was treated with 70 (90.9%) patients had 
developed resistance to seven (9.1%) patients during treatment and relapse 5 (6.5%). Miltefosine 
was treated with 1 patients who had a relapse, and amphotericin B (Ambisome) 6 (7.8%) 
patients. All patients were treated with amphotericin B as first choice were healed. Lethality had 
patients: who came in the late stage of the disease 2 (2.6%), association with hematological 
disease, 2 (2.6%) and 1 (1.3%) patient who was resistant to all three drugs available . Patients 



 

with recurrent / resistance were treated with amphotericin B, of which one (1.3%) became 
resistant to this drug 

Conclusion:  

The most favorable outcome of the disease was in the cases of visceral leismaniasis 

treated by amphotericin B. Antimicrobial resistance in L. D meglumine antimony, miltefosine 
and amphotericin B presents the problem of further therapy choice. 

The available treatment options for visceral leishmaniasis have problems relating to efficacy, 
adverse effects and cost, making treatment a complex issue. 
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Abstract:  

Leishmaniasis is caused by protozoa of the genus Leishmania and constitutes a serious public 
health problem. The drugs used in the clinic are toxic and often ineffective. Thus, a rational 
search for new therapeutic alternatives becomes necessary. In this study we investigated the 
anti-Leishmania amazonensis (MHOM/BR/77/LTB0016) activity of nine tetrazoles synthetic 
derivatives. Among all derivatives, the compound 5 - [5-amino-1-(4'-methoxyphenyl)-1H-
pyrazol-4-yl]-1H-tetrazole (MSN20) showed activity against promastigotes, with IC50 of 74 µM 
and it was also active on intracellular amastigotes, with IC50 of 22 µM. This compound 
presented low toxicity on murine peritoneal macrophages (LD50 = 210 µM). Quantification of 
nitrite in the supernatants of infected macrophages treated with MSN20 revealed no effect on 
the NO production, while in non-infected macrophages stimulated with LPS (5μg/mL) and IFN-
ɣ (1ng/mL) the compound showed a dose-dependent reduction of the nitrite. The MSN20 was 
also evaluated in the murine model of cutaneous leishmaniasis and was able to control the 
development of lesions and reduce the parasite burden significantly when administered orally. 
As the azole antifungal agents are known inhibitors of the biosynthesis of sterols, the sterol 
composition of promastigotes treated with MSN20 was analyzed by thin layer chromatography. 
No changes were observed in the sterol profile, even at concentrations above the IC50. As some 
tetrazoles with antifungal activity induces oxidative stress, oxidative metabolism was also 
investigated. The prototype MSN20 did not significantly alter the production of reactive oxygen 
species (ROS), or the mitochondrial membrane potential (ΔѰm) in promastigotes of L. 
amazonensis. Thus, MSN20 is a new tetrazole prototype, orally active in murine leishmaniasis, 
with a distinct mechanism of action from other azoles that remains to be elucidated. 
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Abstract:  

INTRODUCTION: The use of biological anti-TNF alpha drugs for the treatment of several 
autoimmune diseases has become increasingly common since its introduction in the 90s. This 
type of therapy is associated with opportunistic infections, especially those that granuloma 
formation plays an important role in host defense. In the Americas, Leishmania chagasi is the 
most commonly involved species in cases of visceral leishmaniasis and has rarely been linked to 
cutaneous manifestations. We report a case of cutaneous leishmaniasis caused by L. chagasi in a 
patient using a TNF alpha inhibitor. 

CASE REPORT: We report the case of a 38-year-old male patient with the diagnosis of 
ankylosing spondylitis and psoriasis treated with methotrexate and adalimumab. After 4 months 
of treatment he developed 3 ulcers on his left arm. Leishmanin test and culture in NNN medium 
were positive for Leishmania. PCR-RFLP of the internal transcribed spacer 1 (ITS1) region 
digested with the restriction enzyme HaeIII identified L. chagasi. Physical examination did not 
reveal hepatoesplenomegaly and serology for human immunodeficiency virus was negative. 
Histopathological examination showed lymphohistiocytic dermal infiltrate with well formed 
granulomas. The patient was treated with intravenous N-methyl-glucamine (20mgSbV/kg/day) 
for thirty days and imunossupressors were discontinued. He evolved with complete healing of 
the lesions. 

DISCUSSION: Patients using anti-TNF medications are likely to develop more severe and 
atypical forms of leishmaniasis, since granuloma formation is inhibited. The presence of 
multiple cutaneous ulcers caused by L. chagasi without visceralization in a patient treated with 
adalimumab represents an uncommon clinical picture. The paradoxal hitopatological finding of 
well formed granuloma in an imunossupressed patient is also unexpected. Similar cases in Spain 
suggest that the formation of granulomas in patients using adalimumab could be related to the 
induction of Th17 immune response and activation of Toll-like receptor-9 by Leishmania 
infection. Cases of cutaneous leishmaniasis by L. (L.) chagasi are extremely rare in Brazil and 
the role of anti-TNF in mucocutaneous disease susceptibility by viscerotropic species of 
Leishmania is unclear. Given the expanding use of biological anti-TNF drugs in endemic 
countries such as Brazil, physicians must be attentive to the appearance of skin lesions in 
patients taking these medications.  
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Abstract:  

It has been reported that the benzodiazepine Diazepam, a mild sedative, causes actin diminution 
and disorganization in chicken embryo fibroblasts and in other systems, the reduction of myosin 
content per cell and its synthesis. In the unicellular algae Dunaliella, the drug blocks the basal 
body division and separation during prophase. In our studies with trypanosomatid parasites, it 
was found, using an MTT assay, that Diazepam inhibits Leishmania mexicana promastigotes 
proliferation in a dose dependent manner, with an IC50 of 27,98 µg/ml inducing strong cell 
morphology changes in 24 hours. Diazepam blocks basal body replication and separation 



 

inducing cells with one kinetoplast and one nucleus. Ultrastructural studies evidence a possible 
action of Diazepam on cytoskeletal elements situated in the zone between the basal body and the 
mitochondrial membrane limiting the kinetoplast. The presence in this zone of an actin like 
protein in the alga Dunaliella and intermediate like filament in Leishmania has been reported. 
The mitochondrial membrane potential is not affected by the drug, as shown by rhodamine 123 
labeling, in spite of ultrastructural alterations observed in its morphology. Diazepam diminishes 
the percentage of macrophage infection in 35% at 45 µg/ml and 15% of the macrophage 
infectivity at 90 µg/ml. The drug also inhibits completely cell differentiation from the 
amastigote to the promastigote form. Diazepam induces small morphological changes on the T. 
cruzi strain Y epimastigotes and the IC50 determined was 44.05 µg/ml, showing less sensitivity 
to the drug than Leishmania promastigotes. Surprisingly, Vero cells generally used for 
experimental Trypanosoma infection studies showed an IC50 of 55µg/ml, very close to the one 
obtained for T. cruzi epimastigotes. The results obtained with Leishmania parasites encouraged 
us to continue experimental studies with Diazepam in the murine system. 
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Abstract:  

Here we engineered transgenic Leishmania infantum that express luciferase, the objectives 
being to more easily monitor in real time their establishment either in BALB/c mice—the liver 
and spleen being mainly studied—or in vitro. Whatever stationary phase L. infantum 
promastigotes population—wild type or engineered to express luciferase—the parasite burden 
was similar in the liver and the spleen at day 30 post the intravenous inoculation of BALB/c 
mice. Imaging of L. infantum hosting BALB/C mice provided sensitivity in the range of 20,000 
to 40,000 amastigotes/mg tissue, two tissues—liver and spleen—being monitored. Once 
sampled and processed ex vivo for their luciferin-dependent bioluminescence the threshold 
sensitivity was shown to range from 1,000 to 6,000 amastigotes/mg tissue. This model further 
proved to be valuable for in vivo measurement of the efficiency of drugs such as miltefosine and 
may, therefore, additionally be used to evaluate vaccine-induced protection. 
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Abstract:  

Leishmania spp. is an important parasite that causes several neglected diseases such as 
cutaneous leishmaniasis. There are only few effective treatment options. Among them, the most 
effective treatment is the chemotherapy that involves systemic treatments with antiparasitic 
drugs that cause a variety of side effects including an overall toxic effect on the organism. It is 
also possible an infection recurrence and a resistance to the treatment. New treatment 
approaches have been developing during the last two decades and the Photodynamic Therapy 
(PDT) reveals promissory results to treat cancer, fungal and bacterial infections and parasite 
diseases using different photosensitizers. PDT does not show side effects and also resistance 
treatment. The aim of this study is to evaluate the action of PDT in the cell viability of 
Leishmania amazonensis promastigotes. For that infective-stage L. amazonensis metacyclic 
promastigotes were isolated from stationary cultures and in the 96 well plates was incubated 
with 107 parasites with differences concentrations (50 µM, 100 µM, 250 µM, 500 µM) of 
methylene blue (MB) photosensitizer. The samples were incubated during 10 minutes with the 
MB. After that the samples were irradiated using two conditions of LED irradiation with power 
of 100 mW and 260 mW during one minute. To evaluate the cell viability the colorimetric assay 
MTT ((3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) was performed. The 
Anova One Way test was performed to analysis the statistical significance (P <0.05). We 
observed statistical differences among the values of cell viability using different concentrations 
of MB photosensitizer. The 250 uM MB concentration is the smallest promastigotes cell 
viability in both power LED tested. No statistically significant difference was found between 
groups using different irradiation condition at the 250 uM MB concentration. We conclude that 
PDT is able to reduce cell viability of L. amazonensis promastigostes around 40% in the 
parameters analyzed. However these are preliminary studies and need further analysis to explain 
better this promising effect of PDT on parasites. 
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Abstract:  

Protozoan parasites of the Leishmania genus are able to cause leishmaniasis around the world. 
In Brazil, Leishmania amazonensis is responsible for cutaneous and diffuse cutaneous 
leishmaniasis. The current chemotherapy is based on pentavalent antimonials, amphotericin B, 
miltefosine and pentamidine. Nowadays, miltefosine has been implemented as oral treatment for 
visceral and cutaneous leishmaniasis in several countries. Trifluralin, is a dinitroaniline that 
displays important effects in some protozoan parasites, and its main action is specific against 
parasite tubulin. In this work, we evaluated the effect of miltefosine and trifluralin alone or in 
combination against L. 



 

amazonensis in vitro and in vivo. For promastigotes in vitro, the IC50 values found were around 
25 µM and higher than 20 µM for miltefosine and trifluralin, respectively. Both compounds, 
when tested alone against intracellular amastigote, showed IC50 values higher than 50 µM. 
Microscopy techniques showed alterations on the shape of promastigotes and the presence of 
lipid bodies. The first combination assay was done in Balb/C-infected mice with L. 
amazonensis. After the development of the lesions at the basis of the tail, the mice were divided 
in different groups: Glucantime group (50 mg/kg/ day), Trifluralin groups (30, 50 mg/kg/day), 
Miltefosine-treated groups (20; 30; 40; 50 mg/kg/day), and combination of 
Miltefosine/Trifluralin [(20 x 30 mg/kg/day); (20 x 50 mg/kg/day). Miltefosine and trifluralin 
were administrated by oral gavage, while Glucantime by intraperitoneal route, during 21 days of 
treatment. The efficacy was evaluated by measuring the size of the lesions, presence of parasite 
in lesions stained with Giemsa and histopathological analysis. The results obtained with 
miltefosine showed a significant dose-dependent decrease in the lesion size, which was not 
observed after treatment with trifluraline alone. Combination of trifluralin with miltefosine 
resulted in an effect similar to those obtained for miltefosine alone. Histophatological analysis 
showed an important immune response in the groups treated with miltefosine alone or in 
combination. Reduction of the number of foam macrophages and resident inflammatory cells 
was observed. Thus, this study suggests that miltefosine alone or in combination with trifluralin 
could be an alternative treatment for cutaneous leishmaniasis caused by L. amazonensis. 
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Abstract:  

Chemotherapy remains the primary tool for treatment and control of human leishmaniasis. Since 
currently available drugs present serious problems regarding side-effects, variable efficacy, and 
cost, affordable and less toxic drugs are urgently needed. Among these is sodium 
diethyldithiocarbamate (DETC), a super-oxide dismutase inhibitor that induces Leishmania 
killing in human macrophages in vitro and in vivo, employing a murine model of infection. 
Herein, we tested the efficacy of biocellulose or bacterial cellulose (BC) membrane containing 
DETC as a topical treatment for cutaneous leishmaniasis (CL) caused by Leishmania 
braziliensis. BC is a nontoxic and biocompatible polymer conventionally used as temporary skin 
substitute or support for dermal drug release. Never dried BC membranes were impregnated 
with 3.5, 35 and 350ug/cm2 of DETC and DETC loaded BC membranes were characterized by 
scanning electron microscopy (SEM) and Fourier Transform Infrared (FTIR) spectroscopy. 
SEM micrograph showed BC nanofibers covered by DETC. FTIR spectra present both DETC 
and BC typical bands, confirming the incorporation of the drug into the BC membranes. In vitro 
experiments performed with bone-marrow derived macrophages (BMDM) showed that BC-
DETC membranes (3.5 and 35ug/cm2) do no exert toxic effects as evaluated by Trypan Blue 
exclusion. Incubation of BC-DETC membranes with BMDM infected with L. braziliensis led to 
a significant decrease in the number of infected cells as well as in the number of amastigotes, 
after 24 and 48 hours. This result was associated with inhibition of super-oxide dismutase 
activity paralleled by an increase in superoxide production. Preliminary in vivo experiments 



 

showed that application of BC-DETC membranes at the lesion site also led to a significant 
decrease in the parasite load detected at the draining lymph nodes of BALB/c mice infected with 
L. braziliensis. These results suggest the use of BC-DETC membranes as a new therapeutic 
option for topical treatment of CL caused by L. braziliensis. 

Financial Support: CNPq and FIOCRUZ 

  

- CELLULAR AND MOLECULAR BIOLOGY 
[497]  
P 434 - MOLECULAR DIAGNOSTIC FOR DETECTION OF LEISHMANIA INFANTUM: A 
COMPARATIVE STUDY OF THREE DIFFERENT METHODS IN SKIN AND SPLEEN 
FROM NATURALLY INFECTED DOGS. 
REIS, L.E.S.1; BOUILLET, L.E.M.2; ROATT, B.M.3; KER, H.G.4; RESENDE, D.M.4; CARNEIRO, 
C.M.4; GIUNCHETTI, R.C.5; MARQUES, M.J.6; CARNEIRO, M.5; COURA-VITAL, W.3; REIS, 
A.B.3 
1.UNIVERSIDADE FEDERAL DE OURO PRETO ; INCT-DT, CNPQ BRASIL, OURO PRETO, MG, BRAZIL; 2.UNIVERSIDADE 
FEDERAL DE OURO PRETO, OURO PRETO, MG, BRAZIL; 3.UNIVERSIDADE FEDERAL DE OURO PRETO ; INCT-DT, CNPQ, 
BRASIL, OURO PRETO - MG - BRASIL, OURO PRETO, MG, BRAZIL; 4.UNIVERSIDADE FEDERAL DE OURO PRETO, OURO 
PRETO - MG - BRASIL, OURO PRETO, MG, BRAZIL; 5.UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO HORIZONTE - 
MG - BRASIL, BELO HORIZONTE, MG, BRAZIL; 6.UNIVERSIDADE FEDERAL DE ALFENAS, ALFENAS - MG - BRASIL, 
ALFENAS, MG, BRAZIL. 
Keyword:molecular diagnostic; leishmania; canine visceral leishmaniasis 
 

Abstract:  

The detection of Leishmania DNA based on polymerase chain reaction (PCR) and its variations 
represent alternatives for CVL diagnosis with highly sensitive, specific and versatile methods. 
These molecular techniques enable several types of canine clinical samples as spleen, lymph 
node, urine, conjunctival swabs and skin biopsies to be used for CVL diagnosis. In this context, 
there is no consensus about the best method and biological samples to be used in the molecular 
diagnostic of leishmaniasis in large-scale in an endemic area. The aim of this work was to 
compare three different techniques of molecular diagnosis [conventional PCR (cPCR), 
seminested PCR (snPCR) and quantitative PCR (qPCR)] in samples of skin and spleen of 37 
seropositive dogs (IFAT and ELISA) and with positive parasitologic (detection of amastigote 
forms and/or bone marrow culture). The molecular analyzes were performed using primers 
directed to the conserved region — L150/L152, LINR4/LIN17/LIN19 and DNA polymerase 
gene (DNA pol α) from L. infantum, used in the cPCR, snPCR and qPCR, respectively. 
Sensitivity, positive predictive values (PPV), negative predictive values (NPV) and agreement 
for each test were estimated using parasitological methods as the gold standard. In skin samples, 
the sensitivity of cPCR was 89.2% (CI 75.3–95.7), snPCR was 86.5% (CI 72.0–94.1) and qPCR 
was 97.3% (CI 86.2–99.5). PPV for cPCR was 36.0%, snPCR was 35.3% and qPCR was 38.1%. 
NPV for cPCR was 93.6%, snPCR was 92.1% and qPCR was 98.3%. The agreement between 
the molecular tests in skin and parasitological methods of cPCR was 89.2%, snPCR was 86.5% 
and qPCR was 97.3%. In spleen samples, the sensitivity of cPCR was 81.1% (CI 65.8-90.5), 
snPCR was 94.6% (CI 82.3- 98.5) and qPCR was 100.0% (CI 90.6-100.0). PPV for cPCR was 
33.9%, snPCR was 37.4% and qPCR was 38.7%. NPV for cPCR was 89.3%, snPCR was 96.7% 
and qPCR was 100.0%. The agreement between the molecular tests in spleen and parasitological 
methods of cPCR was 81.1%, snPCR was 94.6% and qPCR was 100.0%. In the present study 
we demonstrated that qPCR method was the best technique in skin and spleen showing the 
highest sensitivity, PPV and NPV in comparison to other molecular techniques. In skin samples, 
PCR demonstrated to be more advantageous compared with the snPCR, and the opposite was 
observed in samples of spleen. However, the snPCR has the disadvantage of using two 
successive amplifications, increasing the time and risk of contamination. 
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Abstract:  

BACKGROUND: Leishmaniasis is an anthropozoonosis that constitutes a serious public health 
problem in Brazil and remains a neglected disease. Studies assessing the efficacy and safety of 
using liposomal amphotericin B (LAFB) in the treatment of patients with mucosal leishmaniasis 
(ML) are very limited in the literature and involve a very small number of patients. An optimal 
dose regimen has not yet been defined. OBJECTIVE: To report the experience of our service 
using LAFB in treating patients with ML. METHODS: We performed a retrospective and 
descriptive analysis from records of patients diagnosed with LM enrolled in the leishmaniasis 
clinic of the Clinical Hospital of the University of São Paulo and that were treated with LAFB in 
the period from January 2000 to April 2012. RESULTS: There were 16 patients treated with 
LAFB. The mean length of hospital stay was 26 days with a median of 21 days and the mean 
LAFB usage time was 13.7 days with a median of 12 days. The mean daily dose of LAFB was 
2.5 mg / kg / day. Infusion-related adverse effects occurred in 73.34% (11/15) of patients and 
the most common were phlebitis, back pain and tremor or chills. Systemic adverse effects 
occurred in 66.67% (10/15) of the cases. Electrolyte disturbances occurred in 46.67%, with 
hypokalemia representing 20% (3/15) and hypomagnesemia 40% (6/15) of the cases. Acute 
renal failure occurred in 33.34% (5/15) of the patients, where 80% (4/5) had baseline clearance 
of less than or equal to 60ml/min. Complete healing of the lesion occurred in 87.5% (14/16) 
with two treatment failures. The recurrence rate among those who completed the treatment, was 
14.3% (2/14). The mean cumulative doses among those who achieved complete healing as an 
outcome, that is excluding the two therapeutic failures, were 2265.7 mg and 33.2 mg / kg, with a 
median of 2245 mg and 30.3 mg / kg. CONCLUSIONS: This study describes the largest number 
of cases so far reported on the use of LAFB in ML patients. According to our study, a LAFB 
cumulative dose of at least 30 to 35 mg / kg could achieve 100% effectiveness. This dose range 
is smaller than that suggested by the World Health Organization, what could reduce the cost of 
treatment. However, more studies are needed to improve our knowledge about the treatment of 
LM with LAFB.  
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Abstract:  

Introduction: A population of less than fifteen years was studied from January 1994 to January 
1995 in a town called San José Village, Paço do Lumiar, in the island of São Luís, Maranhão, 
suburban low-income and endemic for visceral leishmaniasis (VL), in order to know the 
prevalence of infection of Leishmania (L.) chagasi. Material and Methods: We studied the 
prevalence of infection through the skin tests of leishmanina (MST) and enzyme-linked 
immunosorbent assay (ELISA rK39 and CRUDE), and the presence of risk factors in the 
population. The enzyme immunoassay was done using antigens "crude" and rK-39. Results: 
1320 children comprised predominantly male (52.9%) and the age group 5-9 years (33.4%). The 
prevalence of infection was 63.2% by MST. The prevalence by serology by ELISA-rk39 and 
ELISA-CRUDE was respectively 25.0% and 26.7%. In univariate analysis were found to socio-
demographic characteristics of population and housing-related infection by L. (L.) chagasi, and 
the factors associated with progression to symptomatic forms of LV. Variables such as age (1-9 
years), duration of stay in the locality (1-3 years); inadequate housing, the shift in location to 
collect water in community well, were the risk factors most strongly associated with infection. 
In the multivariate analysis was the option of three hierarchical models. The variables age 
(p=0.003) and seropositivity for antigen rK-39 (p=0.000003) were associated with clinical 
progression of this infection. Seropositivity for antigen "crude" is marginally associated with 
progression of infection (p=0.0628). The positivity in intradermal is a protective factor (p = 
0.0146). Seropositivity antigen rK-39 (p=0.00001) and the absence of reaction to leishmanina 
(p=0.0301) were independently associated with progression to symptomatic forms of the 
disease. Conclusion: The high rate of infection with L. chagasi observed in the study location 
suggest the presence of asymptomatic children under 15 years of age. Control measures should 
be implemented in the study area, seeking not only the vector control, but also implementing 
public health measures aimed at improving overall living conditions of this population. 
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Abstract:  

Malnutrition is a major health problem in resource-poor countries and is characterised by 
inadequate dietary intake of energy and micronutrients. Malnutrition has been clearly identified 
as a causal factor in increasing the severity of diseases. 

Leishmaniasis is a parasitic disease caused by intracellular flagellate protozoa that infects 
mammalian hosts via the bite of infected female sand flies. There are over 20 species of 
Leishmania spp. that are pathogenic to humans. Manifestation of disease is dependent on factors 
such as the strain that infects and the immune response of the host. The disease Leishmaniaisis 
can be broadly categorised into cutaneous and visceral leishmaniasis; the latter is a systemic 
disease that is fatal if left untreated. Visceral leishmaniasis presents with fever, weight loss and 
characteristically with hepatosplenomegaly due to the preferential targeting of the strains L. 
donovani or L. Infantum to the spleen and liver. 

The mechanisms by which malnutrition increases disease susceptibility are unclear and therefore 
our aim was to investigate the metabolic pathways that are affected by malnutrition and impact 
on parasite survival. 



 

To test the impact of malnutrition on the development of visceral leishmaniasis we used L. 
infantum infected mice fed on a protein deficient diet. Our results show that protein-energy 
malnourished mice have increased parasite load and increased arginase activity. This effect is 
reversed by re-feeding with a normal protein diet. 
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Abstract:  

Cutaneous leishmaniasis (CL) and mucosal leishmaniasis (ML) are the main clinical outcomes 
of infection with Leishmania (Viannia) species in the New World. The scarcity of parasites 
within CL and ML lesions, evidenced in histopathological studies, implies the need of a 
sensitive and accurate molecular tool for assessment of the parasite load in clinical samples. 
Little data exist on the clinical utility of quantitative PCR (qPCR) for parasite load assessment 
in human tegumentary leishmaniasis. Our preliminary findings in Peru, using qPCR on biopsy 
samples, indicated lower parasite abundance in ML lesions than in CL ones. We applied a 
standardised qPCR assay targeting the kinetoplast minicircle DNA (kDNA) specific to the 
Leishmania (Viannia) complex to evaluate the parasite load in tissue lesions from Peruvian and 
Bolivian patients with confirmed CL or ML. Lesions were sampled at enrolment for two 
specimens each: biopsy and scraping in Peru, or aspirate and scraping in Bolivia. Our sample in 
Peru consisted of 30 patients with a total of 30 lesions (14 CL and 16 ML). Median parasite load 
in biopsy samples was 10,425 parasites per µg of tissue DNA (par/µg tDNA) in CL lesions and 
36.5 in ML (p=0.0001). Among scrapings, the median parasite load in CL lesions was 21,530 
par/µg tDNA compared to 15.6 in ML (p<0.0001). Parasite load measurements on both biopsies 
and scrapings were highly correlated (Spearman’s rho=0.89, p<0.0001). In Bolivia, we enrolled 
21 patients with a total of 21 lesions (9 CL and 12 ML). Among aspirate samples, the median 
parasite load was 950 par/µg tDNA in CL lesions and 896.8 in ML lesions (p=0.5). Among 
scrapings, the median parasite load was 1,683 par/µg tDNA in CL lesions and 3,488 in ML 
lesions (p=0.8). Parasite load measurements on both aspirates and scrapings showed a good 
correlation (Spearman’s rho=0.56, p=0.008). We have demonstrated that the parasite load can be 
quantified by qPCR with high sensitivity and accuracy on both invasive clinical specimens 
(biopsies) and less invasive clinical specimens (dermal scrapings, aspirates). Interim analysis 
indicates that the parasite load differs according to CL and ML in Peru. In remarkable contrast, 
there was no significant difference between these patient groups in Bolivia as for the parasite 
load quantified. The results will be discussed in relation to demographic, clinical and 
parasitologic parameters. 
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Abstract:  

American Cutaneous Leishmaniasis (ACL) is an infectious and non-contagious disease caused 
by different species of protozoa of genus Leishmania. Therapeutic arsenal against ACL is still 
very restricted, and the pentavalent antimonials remain the drugs of choice for more than fifty 
years. These drugs have high toxicity and recurrence rates, which shows the need to find new 
therapeutic alternatives. Pentoxifylline (PXF), a xanthine derivative, has been investigated in the 
treatment of ACL by its protector effect against that high toxicity. This study aims to compare 
the treatment of ACL with miltefosine and its association with PXF in an animal model. Thirty 
C57BL6 isogenic mice and parasites of Leishmania (L.) amazonensis sub-species were used. 
The animals were inoculated in the right footpad with 3 x 106 metacyclic promastigote parasites, 
and after fourteen days were divided into three groups, and then treated for ten days: (M) oral 
treatment with miltefosine (200mg/kg/day); (M+P) oral treatment with miltefosine 
(200mg/kg/day) with PXF (8mg/kg/day); and (C) no treatment. Then it was performed a lymph 
aspiration of infected paws for culturing and smears, as well as measurement of diameter of the 
paws. After, the paws were dissected and triturated to culture in plates of 96 pools in successive 
dilutions, and then submitted to colorimetric assay with MTT. Obtained cultures after twelve 
days of treatment beginning showed positivity in 100% of animals of (C) control group (5 of 5), 
demonstrating infectivity of parasites and success of infection. Animals of (M) group showed 
positivity of 60% (3 of 5), and animals of (M+P) group showed positivity in 20% (1 of 5) of 
performed cultures, demonstrating a higher cure rate for the (M+P) group. Analysis of 
measurement of paws indicated average reduction of diameter in 14.05% for (M) group, 17.38% 
for (M+P) group, and in (C) group ocurred a average increase of diameter of paws in 0.1%. The 
results indicate a higher cure rate and average reduction of diameter of paws for (M+P) group, 
suggesting that this association has greater efficacy in treatment of ACL in mice. 
Immunomodulatory effects of PXF might be involved in a more effective immune response. 
PXF is also nephroprotective related to toxicity of pentavalent antimonials, with possibility of 
exerting similar effect with respect to toxicity of miltefosine.  
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Abstract:  

Leishmaniasis is caused by the protozoan Leishmania species. This disease affects more than 12 
million people around the world, but current treatments are unsatisfactory. Therefore treatments 
for leishmaniasis with fewer side effects and a lower cost than present drugs are needed. The 
objectives of this study were to evaluate the citotoxicity and the antileishmanial activity of the 
isolated compounds from Wissadula periplocifolia (Malvaceae): phaeophytin a, 132-hydroxi-
(132-S)-phaeophytin a, phaeophytin b, acacetin, 7,4′-Di-O-methylisoscutellarein, 5,7-di-
hydroxi-8,4’-dimethoxyflavone and tiliroside. The colorimetric assay tetrazolium dye (MTT - 
Bromide 3-4.5-dimethylthiazol-2-yl-2,5-dephenyltetrazolium) was realized to determine the 



 

citotoxicity in J774 cells. To evaluation of the antileishmanial activity were utilized 
promastigotes of the Leishmania braziliensis, and as a parameter were used, the maximum 
leishmanicidal effect and IC50 value (i.e. the sample concentration causing 50% reduction in 
survival/viability of the parasites). The results showed that only phaeophytin a, phaeophytin b 
and 7,4′-Di-O-methylisoscutellarein demonstrated cytotoxicity to host cell in the concentration 
of 50 μM, and phaeophytin a showed deleterious effects to J774 cells in the concentration of 10 
μM. It was observed that the compounds phaeophytin a, 132-hydroxi-(132-S)- phaeophytin a, 
phaeophytin b, acacetin and 7,4′-Di-O-methylisoscutellarein exhibited antileishmanial activity 
against promastigotes of Leishmania braziliensis, with maximal effect greater than 50%, 
especially 132-hydroxi-(132-S)- phaeophytin a and acacetin, which showed maximum effect of 
70.8 ± 5.7% and 75.2 ± 2.4%, respectively. However, all compounds tested were lower effective 
and potent to dead promastigotes than the therapeutically used antileishmanial drug, 
pentamidine, which presented maximum effect of 94.8 ± 0.2% and IC50 of 1.3 ± 0.4 μM. 
Morever, compounds phaeophytin a, 132-hydroxi-(132-S)- phaeophytin a, phaeophytin b, 
acacetin and 7,4′-Di-O-methylisoscutellarein demonstrated equivalent potency, with IC50 
values of 77.2 ± 3.9, 72.7 ± 6.3, 89.0 ± 1.9, 49.5 ± 4.0 and 78.1 ± 9.5, respectively. Thus 
compounds isolated from Wissadula periplocifolia (Malvaceae) were identified as new 
leishmanicidal drug prototypes candidates. 
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Abstract:  

This study aimed to determine the infection rate of Leishmania (Viannia) braziliensis in dogs 
and evaluate the sensitivity and specificity of several detection techniques. To this end, we used 
different methods of diagnosis, serological techniques (indirect immunofluorescence - IFI; 
enzyme linked immunosorbent assay - ELISA), and molecular methods (Polymerase Chain 
Reaction - PCR). Among 411 dogs studied, 186 (45.3%) presented evidence of anti-Leishmania 
antibodies, with titers equal to or greater than 1:40 by IFI, 155 dogs (37.7%) were positive for 
Leishmania by ELISA and 160 (38.9%) by PCR. The parasite was detected using various 
techniques in 14.4% (59/411) of dogs. Several factors were likely involved in the variability in 
sensitivity and specificity among the different methods of diagnosis analyzed, including the type 
of sample used, time of infection and cross-reactions. Detection of the parasite in the 
bloodstream demonstrates its presence in locations other than the original lesion, indicating 
hematogenous dissemination. 
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Abstract:  

Tryparedoxin peroxidase (TxP) participates of antioxidant defense by metabolizing hydrogen 
peroxide in water molecules. Literature data have reported that drug-resistant parasites may 
increase the levels of TxP along with other enzymes, protecting them against oxidative stress. In 
this study, we analyzed the TxP mRNA levels and protein expression levels in lines of L. 
braziliensis susceptible and resistant to potassium antimonyl tartrate (SbIII). This SbIII-resistant 
(LbSbR) line exhibits index of resistance to SbIII 20-fold higher than its susceptible counterpart 
(LbWTS). The level of TxP mRNA, determined by northern blot and real time RT-PCR (qRT-
PCR), was 2-fold higher in the SbIII-resistant L. braziliensis line, than in susceptible pair. We 
determined whether the increase in mRNA levels was due to gene amplification using Southern 
blot analysis. We found that the number TxP gene copies was similar between both lines 
analyzed. Western blotting assays using polyclonal antibody against the TxP recombinant 
protein from T. cruzi, showed that TxP protein is 4-fold more expressed in LbSbR than in 
susceptible LbWTS line. Functional analysis of TxP was performed to determine whether 
overexpression of TxP in the SbIII-susceptible and -resistant L. braziliensis lines would change 
the susceptibility of transfected parasites to antimony SbIII. After transfection, the parasites 
were submitted to PCR and western blot assays for confirmation of integration of construct 
pIR1BSD-LbTxP. Western blotting analysis showed that the level of TxP protein expression 
was 2 to 4-fold higher in transfected clones than in the non-transfected parental lines. IC 50 
analysis showed that clones from SbIII-susceptible L. braziliensis line (LbWTS-TxP), that 
overexpress the TxP protein, are 2-fold more resistant to SbIII compared to its parental non-
transfected line. Moreover, in vitro assays revealed that these clones transfected with TxP 
(LbWTS-TxP) also are more tolerant to exogenous hydrogen peroxide than its parental LbWTS 
line. On the other hand, clones from SbIII-resistant line (LbSbR-TxP) after TxP transfection 
became very susceptible to SbIII. In conclusion, our functional anaysis results suggest that the 
enzyme tryparedoxin peroxidase may be involved in the antimony-resistance phenotype in L. 
braziliensis. 
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Abstract:  

A sphingosine kinase (SK) activity has been recently identified by our group in the parasite 
Leishmania mexicana. SK enzymes have been reported in a wide number of organisms and are 
responsible of the production of the second messenger sphingosine-1-phosphate (S1P), by 
phosphorylating the membrane sphingolipid sphingosine. S1P is involved in the regulation of 
several processes, like Ca2+ homeostasis, cell growth, cell adhesion, apoptosis, neuronal 
excitation, and cytoskeletal architecture. The aim of this study was to explore the existence of 
more than one SK activity in Leishmania mexicana, and to evaluate the recognition of the 
molecules responsible these activities by polyclonal antibododies, produced in our laboratory, 
against the human SK1 and SK2 enzymes. For that purpose, Isa Brown hens were immunized, 



 

intramuscularly, with the human recombinant enzymes SK1 and SK2 (hSK1 and hSK2) using 
Freund´s adjuvant. After purification of IgY antibodies from egg yolks, and validation of the 
recognition of the human recombinant enzymes by western blot, the antibodies produced were 
tested for the detection of potential SK enzymes on Leishmania mexicana promastigote lysates, 
using the same technique. Six bands of 164, 150, 99, 79, 64, and 36 kDa were recognized by the 
anti-hSK1, and three bands of 245, 108 and 54 kDa by the anti-hSK2. The last two bands 
recognized by the anti-hSK2 coincided with two peaks of SK activity separated from the 
promastigote lysate soluble fraction by gel filtration cromatography. We found variations in the 
intensity of these bands during the promastigote growth in culture, which may indicate changes 
in the level of expression of the L. mexicana enzymes during the progression toward the 
stationary phase. Additionally, by 2D western blot, were detected three spots with molecular 
weights close to those of the bands observed in 1D western blots, of approximately pI:9.1, 4.6 
and 5.6, respectively. These results indicate the presence of at least two polypeptides with SK 
activity in Leishmania mexicana, with structural similarities to hSK2, which expression varies 
during the promastigote cell cycle. Leishmania SKs may serve as target for developing drugs 
against these parasites. 
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Abstract:  

American cutaneous leishmaniosis (ACL) is an endemic disease in the State of Paraná, 
constituting a public health problem as in many other states in Brazil. The most widely used 
methods of diagnosis, serology and culture, have limitations. The polymerase chain reaction 
(PCR) has been widely used in the diagnosis of Leishmania. This study aimed to evaluate 
different methods for the diagnosis of ACL by indirect immunofluorescence (IIF) in sera, cell 
culture of skin lesions and PCR of peripheral blood. Samples from 23 dogs with suggestive 
lesions of leishmaniosis were analyzed and divided in four groups according to positive or 
negative results in cell culture and in IIF. The first group consisted of 15 animals that were 
positive in both culture and IIF, from which seven animals (46.6%) obtained positive results by 
PCR. The second group consisted of two animals that were IIF positive and negative in culture, 
from which two (50%) were positive by PCR. The third group consisted of two animals with 
negative results in IIF and positive in culture, and revealed 100% negativity by PCR. The last 
group, four animals that had negative results by IIF and culture, presented two (50%) positive 
results by PCR. This study demonstrated that a positive PCR in peripheral blood samples proves 
the hematogenous spread of the parasite. The low percentage of PCR positivity in blood found 
in dogs with proven positive results by IIF and cultivation indicates that this technique should 
not be used as an isolated standard methodology. The findings of positive PCR results in blood 
samples of dogs that were negative by IIF and cultivation proved that PCR is a method that 
should be used in conjunction with the other techniques in order to increase the chances of 
defining truly ACL infected animals. 
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Abstract:  

The chemotherapy currently available for leishmaniasis is not effective presenting high toxicity 
and serious side effects. Therefore, new chemotherapeutic agents are urgently needed. 
Curcuminoids isolated from Curcuma species have a long history as antimicrobial agents, 
including against Leishmania. However, new strategies for drug delivery could enhance the 
efficacy of those compounds. In this study, lipid-based drug delivery systems (liposomes) have 
been investigated for the antileishmanial activity improvement of Curcuma sp. extract and 
curcuminoid-rich fraction. Promastigote forms of Leishmania amazonensis were treated with 
different concentrations of the extract and curcuminoids fraction and their respective liposomal 
formulations in order to evaluate growth inhibition and the minimal inhibitory concentration 
(MIC). In addition, cellular alterations of treated promastigotes were investigated under 
transmission and scanning electron microscopies. Curcuma extract and curcuminoid-rich 
fraction loaded liposomes presented lower MIC, 12.5 and 5.5 µg / ml, respectively, when 
compared to non-encapsulated herbal drugs. Parasite growth inhibition demonstrated to be dose-
dependent. Important morphological changes as rounded body and presence of several roles on 
plasmatic membrane could be seen on L. amazonensis promastigotes after treatment with sub 
inhibitory concentration (subMIC) of curcuminoids fraction. In addition, mitochondrial swelling 
and rarefied cytoplasm could be noted under transmission electron microscopy. In conclusion, 
drug delivery systems are currently under development to minimize drug degradation, loss and 
to increase drug bioavailability. In that sense, the extract of Curcuma and their metabolites 
incorporated in formulations could represent good strategy for the development of new anti-
leishmanial agents. 
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Abstract:  

Poly-ICLC, a stabilized version of Poly-IC currently used in clinical trials for the treatment of 
cancer and HIV, induces expression of IFN-stimulated genes (ISG) and production of type I IFN 
and pro-inflammatory cytokines, following binding to cytosolic and/or endosomal innate 
immune receptors. Poly-ICLC treatment was shown to be effective in reducing the parasite 
burden in hamsters experimentally inoculated with L. donovani, when used in combination with 
anti-Leishmania therapy. In the present study, we test the potential immunostimulatory capacity 
of Poly-ICLC against L. braziliensis infection. In vitro infection of thyoglycolate-elicited 



 

BALB/c macrophages with L. braziliensis followed by Poly-ICLC treatment led to a significant 
reduction in the number of infected cells and in the parasite load per cell when compared to 
untreated infected cells. This effect was associated with an increase in cytokine, TNF-α, IL-6 
and IFN-β and CXCL-10 production and with simultaneously enhanced production of reactive 
oxygen species (ROS). We next assessed if the enhancement in parasite killing induced by Poly-
IC involves directly the binding of type I IFN to the IFN-/β receptor (IFNAR). 129/Sv IFNAR-
/- macrophages infected with L. braziliensis followed by treatment with Poly-ICLC displayed a 
significant increase in parasite burden, demonstrating the importance of signaling through 
IFNAR in controlling L. braziliensis infection and replication. We then analyzed the in vivo 
effect of Poly-ICLC treatment in BALB/c mice intradermally infected with L. braziliensis. At 
four weeks after infection, mice were treated with Poly-ICLC, intranasally, twice a week. Poly-
ICLC treatment resulted in an acceleration of wound healing, which was associated with an 
increase in IFN-γ and TNF- production by draining lymph node cells. We conclude that Poly-
ICLC is able to stimulate innate immune responses, promoting L. braziliensis killing in vitro and 
improving the clinical resolution of the disease lesions. Studies are in progress to better 
characterize the in vivo effects of PolyICLC, aiming at understanding its potential for 
immunotherapy of cutaneous leishmaniasis. 
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Abstract:  

Host arginase 1 (Arg1) expression contributes to the pathogenesis of tegumentary and visceral 
leishmaniasis (VL) in animal models of the disease. Previously we found that Arg1 expression 
was dependent on STAT6 activation and was amplified by, but did not require, IL-4. To further 
explore the mechanisms involved in Arg1 regulation, we screened a chemical library of kinase 
inhibitors and found that inhibitors of growth factor signaling reduced Arg1 expression in 
splenic macrophages from hamsters infected with Leishmania (Leihmania) donovani by 50-
80%. To evaluate the significance of growth factor signaling in VL we use a phospho-antibody 
array and confirmed the results by Western blot. We found that the Fibroblast Growth Factor 
Receptor 1 (FGFR-1) and Insulin-like Growth Factor 1 Receptor (IGF-1R) and downstream 
signaling proteins p-ERK, p-p38, and p-CREB, were activated in splenic macrophages isolated 
from hamsters infected with L. donovani (SMΦ) for 15 days (fold change > 2  reference to 
uninfected). The expression of p-FGFR-1, FGF-2, p-STAT3, p-STAT6 and p-IGF-1R (p-AKT, 
p-GSK3-β) was also increased at 28 days post-infection, however, p-ERK, p-p38, and p-CREB 
were down regulated, suggesting inhibition of cell differentiation and apoptosis and promotion 
of cell survival at this time later point. Recombinant FGF-2 and IGF-1 increased the expression 
of Arg1 in hamster bone marrow-derived macrophages (BMMΦ) and fibroblasts (p<0.05). 
Inhibition of FGFR-1 and IGF-1R with chemical inhibitors decreased Arg1 expression and 
showed anti-Leishmania activity in both in vitro infected BMMΦ and SMΦs. Collectively, these 
data indicate that these receptors influence parasite survival and promote a pathological immune 
response. Because STAT6 has a critical role in the transcriptional regulation of  Arg1 we 
evaluated its role in the FGFR-1 and IGF-1R-mediated Arg1 expression. p-STAT-6 was induced 
in infected BMMΦs stimulated with both FGF-2 and IGF-1 and the transcriptional activity of 
STAT6 was activated in a luciferase reporter assay (p<0.05). Furthermore, siRNAi knockdown 



 

of STAT6 in hamster BMMΦ stimulated with FGF-2 and IGF-1, abrogated the induction of 
Arg-1, confirming that STAT6 was also required for growth factor induced Arg1 transcription. 
The results suggest that the FGFR/IGF-1R signaling pathways converge with STAT-6 to 
regulate Arg1 expression and contribute to the accumulation of disease promoting macrophages 
in VL. Support: UTMB, CAPES, CNPq. 
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Abstract:  

Visceral leishmaniasis is an anthropozoonotic disease with worldwide distribution, caused by 
Leishmania chagasi, which is endemic in the region of Araçatuba, in the state of Sao Paulo - 
Brazil. Canine transmissible venereal tumor (TVT) is an exquisite sexually transmissible 
neoplasm of histiocytic origin, that isreported to represent the oldest known mammalian somatic 
cell in continuous propagation. In veterinary medicine, leishmaniasis has been previously 
described in association with dogs bearing canine transmissible venereal tumor as well as within 
the neoplasm tissue per se. The possibility that reminiscent phagocytic capabilities of the 
histiocytic TVT cells play a role in the parasitic invasion has been speculated. Since this tumor 
is transmissible via implantation of intact cells, it has been hypothesized that the presence of 
amastigotes in neoplastic TVT cells can play an alternative mode of transmission of canine 
leishmaniasis (CL) where these diseases co-exist. A 10 year-old, mixed breed intact female dog 
was submitted to the Veterinary Teaching Hospital with a three months history of a 4,0 x 3,0 cm 
vaginal vestibule mass. Cytology examination of imprint smears revealed abundant typical TVT 
cells admixed with degenerate neutrophils. Standard chemotherapy protocol with Vincristine 
Sulphate 0,5 mg/m2 IV once weekly was performed. After the fourth chemotherapy session and 
with a reminiscent 3,0 x 2,0 cm mass an additional cytology sample and biopsy was performed. 
Cytology smears presented predominantly keratinized epithelial cells admixed with neutrophils, 
lymphocytes, plasma cells and mixed bacteria. Few amastigotes could be observed within 
macrophages cytoplasm or free in the smear. Following a punch biopsy of the remaining mass, 
histopathology findings included extensive mixed inflammatory infiltrate within the 
subepithelial stroma and abundant macrophages that presented loaded with amastigote. 
Immunohistochemistry confirmed Leishmania spp within macrophages and dispersed through 
the neoplastic tissue. Despite the chemotherapy which temporarily compromised the immune 
system, the dog described herein was healthy, presenting no clinical signs of CL. Finally, TVT 
are moist lesions that could provide an attractive feeding site to the female sand fly vector and 
thus constitute the infection site. 
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Abstract:  

Nucleoside diphosphate kinases (NDKs) are ubiquitous enzymes that play crucial roles in 
different organisms such as regulation of gene expression in mammalian cells, bacterial 
pathogenesis, participation in the purine salvage pathways of trypanosomatid protozoa and 
parasite housekeeping functions, by modulating the levels of NTPs. NDK is a multifunctional 
enzyme in Leishmania infection. Accumulated extra-cellular ATP (eATP) triggers the death of 
macrophages that are the exclusive and true host of these intracellular parasites. Leishmania 
releases NDK at the time of infection and beyond to prevent ATP mediated cytolysis of their 
host cells by decreasing eATP, which may accumulate at the site of inflammation for 
modulation of immune cells. NDKs act via a ping-pong mechanism in which a histidine residue 
is phosphorylated by the transfer of the terminal phosphate group from ATP. These functions 
indicate that NDK is of potential interest for developing specific therapeutic strategies against 
leishmaniasis and structural characterization of a leishmanial NDK initiated to better understand 
the molecular mechanism. 

NDK from L. amazonensis was cloned in pET28a vector, overexpressed in E.coli 
BL21(DE3)pLysS cells and purified by affinity and size exclusion chromatography. The size 
exclusion profile shows that NDK exists as a trimer in solution. Preliminary crystallization trials 
with a protein concentration of 10 mg/ml and in the presence of different nucleotides using 
standard screens resulted in needle shaped crystals from some conditions that did not diffract. 
These conditions were further explored by altering pH, protein, precipitant and salt 
concentrations, resulting crystals that diffracted to ~5Å. Seeding approaches were initiated and 
in parallel, newer conditions explored. Good diffraction quality crystals were obtained from a 
condition containing 50 mM MgCl2, 100 mM Bis-Tris pH 6.2 and 18% PEGMME-500 as the 
precipitant. These crystals diffracted to ~2.5Å resolution at the ESRF beamline BM14, 
Grenoble, France. Preliminary processing of one data set suggests that the crystal belongs to the 
hexagonal space group P6322 with unit cell parameters a = b = 115.27Å, c = 62.54Å and α = β 
= 90°, γ = 120°. Packing calculations suggest the presence of a monomer in the asymmetric unit. 
Structure solution using the homologous enzyme from L. major as the search model has been 
successful and further refinement is in progress. 
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Abstract:  

Delivery systems can help to improve the efficacy of drugs by altering their targeting to tissues 
or their retention within tissues. We have shown that non-ionic surfactant vesicles (NIV) can 
improve the delivery of a number of drugs given by the parental route but non-invasive ways of 
delivering drugs are required. In this study the ability NIV to deliver amphotericin B (AMB) 
after treatment by inhalation was determined using murine models of leishmaniasis and a rat 



 

model of invasive pulmonary aspergillosis. AMB levels were determined in the tissue of treated 
animals using a HPLC assay. Treatment with AMB-NIV resulted in higher AMB levels in the 
lungs and skin (p < 0.05) but significantly lower plasma levels (p < 0.05) in animals compared 
to results for animals given AMB solution. Treatment with AMB-NIV resulted in a significant 
reduction in fungal lung burdens (p < 0.05) compared to treatment with the carrier alone. 
Treatment with AMB-NIV but not AMB solution significantly suppressed L donovani liver 
parasite burdens (p < 0.05) but did not inhibit the growth of cutaneous L. major lesions. The 
results of this study indicate that aerosolised NIV enhanced pulmonary and hepatic delivery 
whilst minimising systemic exposure and toxicity. 
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Abstract:  

Paromomycine (PMM) is a relatively recent drug on the market aiming to alleviate the current 
first-line antimonial (Sb) treatment which is gradually losing efficacy because of spreading drug 
resistance. By subjecting intracellular L. donovani amastigotes to increasing PMM 
concentrations in vitro, amastigotes with a stable 4-fold higher tolerability could be obtained 
within two selection cycles. Since Sb-resistance has been associated by increased parasite fitness 
(Vanaerschot et al. Crit Rev Microbiol. 2012 Sep 6), it was useful to check whether the same 
would also apply to PMM resistant strains. In this study, a PMM resistant (R) and its wild-type 
(WT) parent strain were compared for parasite fitness, defined as: (1) parasite growth; (2) 
infectivity and (3) virulence. To compare both strains at the intracellular amastigote stage, 
metacyclogenesis is a major factor contributing to parasite infectivity. In a first phase, the 
optimal moment was selected at which most promastigotes in the in vitro culture were 
metacyclic. To accurately define this time point, 4 different criteria were used: (1) flow 
cytometry for a rough estimation of the time point at which metacyclogenesis starts, (2) 
morphological evaluation adopting a flagel / cell body length ratio of >2, (3) evaluation of 
infectivity by exposing primary mouse macrophages with promastigotes of different time points 
at a fixed 15/1 infection ratio and (4) promastigote resistance to complement-mediated lysis. 
Preliminary results indicate no difference in promastigote growth and metacyclogenesis between 
WT and PMM-R parasites. Results will be presented on the comparison of both strains for 
intracellular amastigote growth, promastigote infectivity and in vivo virulence in hamsters. 

This work was supported by the European Commission (Kaladrug-R, EC-FP7-222895) 
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Abstract:  

This study investigated the effect of antileishmanial drugs SbV and SbIII, miltefosine (MIL) and 
the experimental compound PX-6518 on two major cellular processes of the macrophage: a/ the 
production of free radicals and b/ the induction of apoptosis. Free radicals and apoptotic 
characteristics were detected in (un)-treated and (non)-infected (L. infantum and L. donovani 
strains) primary peritoneal mouse macrophages, RAW 264.7 macrophages and U937 
monocytes, using Electron Paramagnetic Resonance (EPR) for direct intracellular detection of 
superoxide (O2

●-) and nitric oxide (NO) (Deschacht M. et al. Free Radic Res 44, 763-772 
(2010)). Characteristics of early and late apoptosis were identified after dual staining with FITC-
labeled annexin-V and propidium iodide. Caspase-3 cleavage was determined using western 
blotting. 

All studied Leishmania strains induced a similar increase in free radical production in 
macrophages. O2

●- production was significantly elevated during phagocytosis of the stationary 
phase promastigote. Conversely, NO levels increased later in the infection and none of the 
strains induced capsase-3 cleavage. In contrast to infected cells, treatment of uninfected cells 
with MIL, Sb or PX-6518 induced NO production in macrophages. MIL decreased slightly the 
O2

●- response in infected cells. Only SbIII led to induction of phosphatidylserine externalization 
and caspase-3 cleavage in uninfected macrophages. Caspase-3 cleavage was also observed in 
RAW 264.7 cells upon SbIII treatment. In conclusion, the listed antileishmanial drugs induce 
NO production in macrophages, which becomes inhibited by the parasite. Induction of apoptosis 
seems to be important for the mechanism-of-action of SbIII. 
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Abstract:  

Visceral leishmaniasis (VL) caused by parasites of Leishmania donovani complex is a severe 
human disease which often leads to death if left untreated. Domestic dogs are considered the 
main reservoir hosts for zoonotic human visceral infection caused by L. infantum. In the absence 
of effective prophylactic measures, the only feasible way to control and treat leishmaniasis is 
through the use of affordable medications. In Portugal, as in other countries from Southern-
Europe, VL was initially a paediatric disease but in the last years the number of cases in children 
has decreased with an increase of infection in adults with an incidence rate of 0.294/100000 
inhabitants. Overall seroprevalence of canine leishmaniasis (CanL) estimated in mainland 
Portugal was 6.31%, in 2009. To know the drug susceptibility of human and canine Leishmania 
strains from Lisbon-Portugal, a study on a panel of strains was conducted by testing the 
susceptibility of promastigote forms and intracellular amastigotes to the common drugs used in 
CanL and human VL therapy, namely meglumine antimoniate, amphotericin B, miltefosine and 
allopurinol. A high heterogeneity of susceptibilities was obtained to each drug. In addition, a 
low susceptibility of the parasites isolated from a refractory human case to treatment was 
observed and canine strains were less susceptible to the main drugs used in CanL. These results 
highlight the importance of combined therapy to reduce/avoid the emergence and spread of 



 

acquired drug resistance, a factor that requires consideration where there is an extensive 
treatment of the domestic canine host using the same few available anti-Leishmania drugs for 
human VL. 
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Abstract:  

Early diagnosis of VL is very important for the elimination of it from endemic region. Ideally, a 
Diagnostic test should make the distinction between acute disease,cure status and asymptomatic 
infection. Microscopy is gold standard diagnosis method for Visceral Leishmaniasis but is risky 
as require spleen puncture. rk 39 strip test is well to diagnose VL but it is immune response 
based tool who show positivity after therapy, therefore there is need to evaluate any technique 
which can see Leishmania infection as well as quantitate their presence as active VL.qPCR is 
atechnique now in a use for Leishmania infection detection.This study was done on 100 VL 
patients comes for treatment in KAMARC hospital, muzaffarpur. Disease status is confirm by 
their clinical symptoms and positive splenic score. qPCR was done on DNA isolated from 
peripheral blood collected in citrate blood. Kinetoplast specific primer is used for standard curve 
based absolute quantification in qPCR. Parasitemia level is range from 5 to 75,000 Leishmania 
parasite DNA/ml of blood and correlate with their grading of splenic score. Correlation is 
positive with r2 value of 0.6 Therefore qPCR will be helpful to come out from doing such a 
risky invasive diagnosis of VL. 
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Abstract:  

Leishmaniasis is a vector born parasitic disease, the clinical presentation ranging from mild 
coetaneous to life threatening visceral disease. The disease is caused by different species of 
Leishmania parasites and transmitted by correspondent sand fly species. Leishmania tropica is 
the causative agent of coetaneous leishmaniasis in different countries in the Mediterranean 
basin. Extracts of 60 plant species distributed in Palestine were screened against Leishmania 
tropica promastigotes using microplate Alamar blue bio assay. Four plants showed 
leishmanicidal activity at 63 μg/ml concentrations. This study supports that selecting plants by 
ethnobotanical criteria may enhance the possibility of finding new candidate drugs against 
Leishmania parasites 
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Abstract:  

Introduction: Macrophage activation by Th1 cells is most important mechanism against 
Leishmania. This activation leads to release nitric oxide(NO), a toxic product for Leishmania 
parasites. Pentavalent antimonials (SbV) is known to reinforce the killing mechanisms of 
macrophages. This work, we evaluated if L. chagasi (Lc) isolated from refractory to antimony 
treatment patients show cross-resistance to SbIII, NO, liposomal amphotericin b(L-Amb) and 
also modulate macrophage infection. Methods and Results: Four L. chagasi isolates from 
antimony treatment refractory patients and two from antimony treatment responsive patients 
were used in this study. In vitro susceptibility nitric oxide(NO)was evaluated by exposing the 
parasites to different concentrations of NaNO2(NO donor)and the viability was determined by 
alamar blue™ method. The Lc isolates from refractory patients were considered resistant to NO, 
showing an average of 81%survival at NaNO2 8mM, while isolates from patients responsive 
were considered susceptible to NO, showing an average of 53%,p<0.005. Promastigotes were 
submitted to increasing concentrations of antimony trivalente(SbIII)and the viability was 
determined by cell count. The SbIII 50%inhibitory concentration (IC50) for the isolates from 
refractory patients were highly resistant to SbIII with an average IC50 741+32 compared with 
isolates from sensitive patients, IC50 381+100,p<0.01.Moreover, parasites were exposed(L-
Amb)and inhibition growth was determined by the colorimetric method alamar Blue™,we 
observed in isolates from patients refractory elevated IC50 comparede to isolates from patients 
responsive,33+9 and 16+3, p<0.05. To evaluate the susceptibility of amastigotes to SbV and the 
macrophages killing mechanism, macrophages were infected with isolates from patients 
refractory in the presence of LPS/IFN-γ or SbV,at 24,48 and 72hours. Isolates from refractory 
patients were more infective than isolates from patients responsive to treatment, independently 
of these stimuli and in all times post infection. Although isolates from refractory patients 
produced more nitrite than those from responsive, the rate nitrite/amastigotes was six times 
lower in the macrophage infected by isolates from refractory patients. Conclusion: Taken 
together, these results suggest that in isolates from refractory patients there is cross resistance 
between SbIII, NO,L-Amb and, also, these parasites were able to down modulate the macrophage 
killing mechanisms. 
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Abstract:  



 

Abstract 

Background: Cutaneous leishmaniasis (CL) is a stigmatizing but not life-threatening disease. 
The WHO recommends the use of potentially toxic therapy only when lesions cannot be treated 
locally or when local therapy has been tried and failed. 

Methods: To determine the feasibility and results of this “local treatment first” approach we 
analyzed the results of a centralized referral treatment program in 135 patients with 
parasitologically proven CL. 

Results: Infections involved 10 Leishmania species and were contracted in 29 different 
countries. Sixty two percent (84/135) of patients were initially treated without systemic therapy. 
Twenty-three of 25 (92%) evaluable patients treated with simple wound care and 37 of 47 (79%) 
evaluable patients treated with local anti-leishmanial therapy were cured by D42-60. Systemic 
adverse events were observed in 15 patients, all receiving systemic therapy with antimony, 
liposomal amphotericin B, or miltefosine. 

Conclusion: The recommended step-wise approach favoring local therapy therefore resulted in 
at least 44% of patients being cured without exposure to the risk of systemic adverse events. The 
impact of this approach will further increase when effective antileishmanial ointments become 
widely available. 
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Abstract:  

Background 

Cutaneous leishmaniasis (CL) is caused by a protozoan flagellate of the genus Leishmania, 
which is transmitted by the bite of an infected female Phlebotomine sand fly. The clinical forms 
of CL range from single skin ulcers to more disseminated forms with disfiguring scar formation. 
In Suriname, diagnosis is still done by microscopy; however this method lacks sensitivity and 
cannot be used as a tool to monitor treatment. 

Aim 

This study assesses the feasibility of quantitative real time PCR (qPCR) to detect and quantify 
Leishmania parasites in skin biopsies. 

Methods 

Biopsies of 2 mm were taken before treatment, 6 weeks and 12 weeks after treatment and the 
qPCR assay measured the parasite load in those skin biopsies. The results of the qPCR were 
compared to the clinical outcome (healed, relapse and treatment failure). 



 

Results 

So far, 78 patients have been recruited. The parasitaemia before treatment ranged from 1 x102 -
108 parasites per biopsy. Sixty one patients (78%), the parasite load declined at week 6 and 
week 12 to 0-1x103 per biopsy. These patients were clinically healed. Eight patients (10.3%) had 
a relapse, as indicated by the decrease in parasite load to 1 x 102 – 103 in weeks 6, but the 
increase above 1 x 105 in week 12. In 9 patients (11.5%), the parasitaemia did not decrease 
either in week 6 or 12. Clinically, these patients had failed the therapy. 

Conclusion 

qPCR is a useful tool for the diagnostics and monitor the course of the treatment. 
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Abstract:  

Leishmania cause a spectrum of diseases, ranging from a cutaneous ulceration to a fatal visceral 
disease. Leishmaniasis is endemic in 98 countries, over 350 million people are at risk and 2 
million de new cases arise every year. The treatment requires the administration of toxic and 
poorly tolerated drugs, thus, there is an urgent need for effective drugs to replace or supplement 
those in current use. In rational trials we analyzed the antileishmanial activity of three new 
bioisosteres of resveratrol and four new gold complexes with bioisosteres of resveratrol. 
Compounds were tested against promastigote and amastigote forms of L. amazonensis, L. 
braziliensis and L. major. Their citotoxicity against mammalian cells also were assayed. 
Viability of the promastigote forms and mammalian cells was checked using the MTT 
colorimetric method, after three days incubation period. Antiamastigote activity was determined 
by counting the number of intracellular parasites after 72 hours of treatment and the supernatant 
was also collected for measure of the nitrite, a by-product of nitric oxide (NO), by the Griess 
method. Only the gold complexes with bioisosteres of resveratrol were active in L. amazonensis, 
L. braziliensis and L. major promastigotes (IC50 ranging from 1.29 to 54.01 uM), thus this 
compounds were tested in amastigotes and all were active (IC50 ranging from 3.16 to 25.95 uM). 
L. braziliensis was the most sensitive specie to the action of the compounds. Two compounds 
showed toxicity in macrophages, but all showed significant selectivity for the parasite. None of 
compounds induced significant nitrite production in the culture medium in all concentration 
used compared to untreated controls. These results show a good in vitro leishmanial activity of 
gold complexes with bioisosteres of resveratrol and the leishmanicidal effect observed on 
amastigote forms is unlikely due to NO production by macrophages. Supported by FAPEMIG, 
CNPq and UFJF. 
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Abstract:  

The alkylphospholipid oleylphosphocholine (OlPC) is a structural analogue of miltefosine 
(MIL) and represents a potential therapeutic alternative for the treatment of leishmaniasis. OlPC 
has good oral bioavailability and is long-acting with a mean elimination half-life of about 70 hrs 
in rodents. In a comparative study with MIL, OlPC showed an in vitro activity similar to MIL 
but a superior in vivo efficacy in the hamster model of L. infantum (Fortin et al. 2012). Dose-
titration comparing aqueous (OlPC/H2O) and liposomal formulations of OlPC administered 
orally revealed that more than 95% of the parasite burden could be eliminated from the target 
organs liver, spleen and bone marrow using a 100 mg/kg total dose given as a single or over a 
multiple administration (5 days) regimen. 

The goal of the present study was to evaluate if oral OlPC could lead to complete parasitological 
cure in hamsters infected with L. infantum adopting a 10-day dosing regimen at 20 mg/kg, in 
which aqueous (OlPC/H2O) and liposomal formulations of OlPC were compared to an aqueous 
formulation of MIL. To evaluate possible recrudescence of the infection following initial 
efficacy, amastigote burdens were determined in target organs on 10 and 40 days post-treatment 
(dpt). When measured 10 dpt, parasite burdens after OlPC/H2O were reduced by 100%, 99.7% 
and 99.5% in liver, spleen and bone marrow compared to vehicle-treated controls. No 
recrudescence was seen 40 dpt with parasite reductions of 100%, 100% and 98.8% in the same 
organs. MIL treatment led to initial reduction of parasite burdens but with subsequent 
recrudescence, going from 98.2% at 10 dpt to 74.9% at 40 dpt in the liver, from 99.5% to 97.8% 
in the spleen, and from 89.9% to 78.3% in the bone marrow. More importantly, the 10-day 
regimen with OlPC-liposomes at 20 mg/kg resulted in 100% reduction of parasite burdens in all 
target organs on both 10 dpt and 40 dpt, suggesting full parasitological cure with absence of 
recrudescence. 

In summary, this study confirms that OlPC has a higher efficacy compared to MIL and 
represents a promising new candidate to shorten and simplify current case management of 
visceral leishmaniasis. Further studies to assess the full potential of OlPC as a drug candidate 
are underway. 

 This research was funded by Agentschap voor Innovatie door Wetenschap en Technologie 
(project no.110402) 
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Abstract:  

Intracellular targeting of drugs into mitochondrion frequently profits from the high 
electrochemical potential of this organelle to accumulate drugs with delocalized cations in  the 
matrix or innermembrane in the mitochondria. 

. This study evaluates the leishmanicidal potential of 48 bisphosphonium surrogates derived 
from 4,4´- bis ((tri-n-pentylphosphonium)methyl) benzophenone. From the  initial set of 48 
compounds, 4 were selected according to their EC50s and LC50s at low µM concentrations, both 
on promastigotes (L. donovani) and on axenic amastigotes (L. pifanoi); as well as to their 
selectivity index (SI) ranging from  20 – 49. Those compounds with lower or nil number of 
phosphonium structures showed a crippled leishmanicidal activity.  

The four selected compounds induce a rapid and dose-dependent drop in intracellular ATP, 
measured in real time on living parasites expressing a recombinant cytoplasmic form of 
luciferase, but  even at 15µM (ca 10 X EC50s), none of these compounds induced entrance of 
vital dyes, ruling out plasma membrane permeabilization as the origin of this effect. By contrast, 
these four compounds induced  depolarization of the mitochondrion, with faulty Rhodamine 123 
accumulation, and swelling of the organelle in absence of apparent damage to the plasma 
membrane, as observed in transmission electron microscopy. Altogether, inhibition of 
mitochondrial ATP synthesis by these compounds was inferred. 

In a step ahead, using, digitonin-permeabilized parasites in a Clark O2 electrode, the site of 
activity of these compounds  was mapped into the complex II (succinate dehydrogenase), and 
confirmed by inhibition of its enzymatic activity. Finally, all of them induced apoptosis of the 
parasite with increase of the sub-G1 population. 

 

Although we can not discard additional targets for these drugs, inhibition of the mitochondrial 
ATP synthesis, an essential process for parasite viability was a major target for diphenyl 
bisphosphonium. Furthermore, this activity is highly dependent on the presence of phosphonium 
grups as pharmacophore to improve mitochondrial localization of leishmanicidal drugs. 

Supported by projects: EU (HEALTH-2007-223414), ISCIII-FEDER RD 06/0021/0006, 
RD12/0018/0007 and ISCIII PI09-01928, PI12-02706 to LR MICINN (SAF2009-10399) to CD, 
D.S.C is an Airbus Military-Força aerea brasileira fellow. 
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Abstract:  

Amiodarone has been the target of recent studies investigating its appliance as an 
antitrypanosomatide agent. The present study aimed to assess the therapeutic role of amiodarone 
used singly or compound with glucantime in the treatment of experimental cutaneous 
leishmaniasis in hamsters (Mesocricetus auratus). A total of 60 animals were divided into four 
groups submitted to different treatments (Amiodarone / Glucantime / Amiodarone + 
Glucantime/ Control group). The animals were infected with L. (L.) amazonensis and the 
inoculum was 1 x 106 realized intradermally on one of its hind legs. After 20 days post 
inoculums (with apparent lesion) treatment started, lasting 20 days consecutively, being 
amiodarone administered orally (by gavage) and glucantime intraperitoneally. The effectiveness 
of treatment was assessed by measuring the skin lesion, performed every ten days throughout 
the study, and after euthanasia by means of parasitologic examination (imprint) and molecular 
(PCR) methods. The results evidenced that glucantime used isolated is partially effective in 
control the lesion development, whereas animals treated with this drug presented significantly 
lower lesion as compared to control group (untreated). The treatment with amiodarone singly 
did not demonstrated significant difference when compared to control group. However, animals 
treated with the combination of both drugs (amiodarone and glucantime) exhibited the best 
results, presenting the smallest lesions at the end of treatment and, moreover, in some cases 
were observed the extinction of the lesion. However, no animal presented parasitological cure, 
as established by PCR and imprint methods. Accordingly, it is suggested that the apparent 
clinical cure does not always correspond to parasitological cure. 
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Abstract:  

Leishmania infantum is the causative agent of human and canine leishmaniasis in the 
Mediterranean basin. It affects canines and is an opportunistic and emerging disease in humans, 
therefore representing a very important health problem. WHO considers treatment of 
leishmaniasis as a research priority The few available drugs currently recommended for 
leishmaniasis treatment have high cost, severe toxic side effects and declining efficacy, since 
selection of Leishmania resistance has emerged, namely in hyper-endemic regions Thus, it is 
benefic the search for new, efficient and safe drugs for the treatment of this disease. Trioxanes 
and trioxolanes are peroxidic compounds, and some of them have demonstrated efficacy against 
other eukaryote parasites such as Plasmodium spp., at nanomolar concentrations, and Perkinsus 
spp., at micromolar concentrations. 

We now report unprecedented information concerning the in vitro leishmanicidal effect of 
selected peroxides. Synthetic compounds used in this investigation were obtained in good 
yields, fully characterized and their leishmanicidal activity was assayed in promastigote forms 
of a Leishmania infantum strain (MHOM/PT/88/IMT151). Parasites were cultured in RPMI 
medium supplemented with 10% heat-inactivated fetal calf serum, at 24 ºC ± 1 ºC. Different 
concentrations of each compound were added to the promastigote culture and after 48 hours of 
incubation, parasites viability was evaluated by MTT assay and activity of each compound was 



 

expressed as % reduction of parasite burdens compared to the untreated controls. Inhibitory 
concentrations (IC50) were calculated. Amphotericin B was use as control drug. 

Preliminary results showed that all compounds are effective against L. infantum promastigotes 
(similar activity to control drug), with one of them exhibiting a comparatively higher activity. 
Additional studies are ongoing to determine if this class can be considered as a source of 
molecules with antiproliferative activity against Leishmania, bearing potential to be developed 
as effective agents for leishmaniasis’ chemotherapy. 

This work was supported by funding from the research project PTDC/CVT/ 112371/2009 from 
Fundação para a Ciência e a Tecnologia (FCT), Ministério da Ciência, Tecnologia e Ensino 
Superior, Portugal. S. Cortes holds a fellowship from FCT (SFRH/BPD/44450/2008). L. Cabral 
holds a fellowship from CCMAR/CIMAR. S. Cortes and A. Albuquerque contributed equally 
for this work. scortes@ihmt.unl.pt 
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Abstract:  

Buparvaquone (BPQ), a second-generation hydroxynaphthoquinone, is a standard drug for 
treatment against theileriosis. BPQ is in current evaluation for its implementation as a new drug 
against Leishmania; in in vitro studies EC50s for BPQ range between 0.03 and 0.8 µM, whereas 
controversy underlies results in animal models, in canine leishmaniasis BPQ caused only a 
transitory reduction in parasite burden (Vexenat,1998, Vet. Parasitol, 77,71) but new data on its 
administration as liposomal formulations showed a significant efficacy in hamsters infected with 
L. chagasi (Reimao, 2007, Exp Parasitol , 130:195).  Furthermore, preliminary data pointed 
towards the bioenergetic metabolism as a target for buparvaquone, granting a further study on its 
mechanism of action (Luque-Ortega, 2001 Antimicrob. Agent Chemother. 45:1121). 

BPQ caused a significant drop in the intracellular level of ATP in Leishmania, associated to 
inhibition of the respiratory rate of the parasite and mitochondrial depolarization, as assessed by 
Rhodamine 123 accumulation. 

In a step ahead using polarographic methods in digitonin-permeabilized parasites, inhibition of 
the respiratory chain at the level of cytochrome c reductase (Complex III) was mapped.  
Additionally, BPQ induced mitochondrial swelling as observed in electron microscopy on 
treated parasites. 

Altogether, BPQ resulted as a new promising scaffold for development of new leishmanicidal 
drugs targeting mitochondrial ATP synthesis, an essential process for the parasite. 

Projects: EU (HEALTH-2007-223414), ISCIII-FEDER RD 06/0021/0006, RD12/0018/0007 
and ISCIII PI09-01928, PI12-02706, D.S.C is an Airbus Military-Força aerea brasileira fellow 
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Abstract:  

L-arginine is the substrate for two important pathways in macrophages: polyamines metabolism 
by arginase II (ARG II) and defense mechanisms by inducible nitric oxide synthase (iNOS). 
These two enzymes are cross-regulated and the induction of ARG II down regulates iNOS 
decreasing nitric oxide (NO) production and the burst oxidative response to pathogens. On the 
other hand, Leishmania also express arginase (ARG), which is essential for parasite infectivity 
and proliferation. By constructing an ARG knockout mutant (arg-) and two genetically 
complemented mutants with the native ARG ORF (arg-/ARG) or the ORF lacking the SKL 
glycosomal addressing signal (arg-/argΔSKL), we previously showed that ARG glycosomal 
compartmentalization is crucial for parasite infectivity. Besides, recent studies showed that 
Leishmania produces NO, by an unknown mechanism, shown to correlate with metacyclic 
differentiation and infectivity. Altogether NO synthesis and ARG participate in a complex 
equilibrium between parasite/host enzymes that define L-arginine fate. 

To evaluate parasite ARG role on NO synthesis in L. amazonensis, we quantified the NO 
positive (NO+) cells in arg- and wild type (WT) strains after incubation with DAF-FM diacetate 
(4-amino-5-methylamino-2’,7’-difluorofluorescein diacetate), a reagent that fluoresces in 
contact with NO. The quantification was performed in promastigotes along the growth curve 
and the fluorescence was quantified by flow cytometry. The arg- mutant population presented 
68% of NO+ cells on the third day of culture, against 25% of WT. This difference is diminished 
in the subsequent days of culture reaching the stationary phase with almost the same amount of 
NO+ cells. So, the arg- mutant cells presented an earlier production of NO than the WT. 
Considering that the arg- is less infective, we hypothesized that ARG expression regulates NO 
production allowing the metacyclic differentiation and parasite infectivity. 

Furthermore we will use the arg-/ARG and arg-/argΔSKL strains to evaluate the role of ARG 
glycosomal compartmentalization on NO synthesis modulation. Besides we will analyze NO 
production in amastigotes, metacyclics and infected macrophages. The better understanding of 
the mechanisms by which Leishmania synthesizes NO and controls arginine availability/fate are 
important not only to study the parasite physiology and infectivity, but may also open doors for 
the development of new chemotherapies. 

Financial Support: FAPESP and CNPq 
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Abstract:  

Leishmaniasis is a profound global health problem, ranging in severity from self-healing 
cutaneous lesions to mucocutaneous and fatal visceral manifestations. The limited and 
antiquated chemotherapeutics available against visceral leishmaniasis (VL) are deplorable due 
to systemic toxicity and emerging drug resistance. Absence of vaccines, progressive emergence 
of HIV-VL co-infection and relapse after treatment in the form of post kala-azar dermal 
leishmaniasis delineate the gravity of visceral affliction. Thus, there is a pressing necessity for 
more efficacious antileishmanial agents which is constrained by limited diversity of chemically 
synthesized compound libraries. Since phytotherapy for the treatment of parasitic diseases is 
well documented, therefore in the quest for new antileishmanial drugs, we have investigated the 
potential of some traditional medicinal plants such as Artemisia annua, Curcuma longa and 
Piper nigrum. 

The antileishmanial efficacy of A. annua (leaves and seeds), C. longa (rhizome) and P. nigrum 
(fruits) was ascertained against Leishmania donovani. All the extracts exhibited significant 
antileishmanial activity with IC50 (concentration that inhibits 50% viability) ranging from 14-
38μg/ml and 5-15μg/ml against L. donovani promastigotes and amastigotes, respectively. The 
extracts induced morphological alterations including cell shrinkage, aflagellation and ovoid 
promastigotes that could not revert in growth reversibility analysis, indicating the cytocidal 
effect. The bioactive extracts promoted leishmanicidal activity by triggering programmed cell 
death mediated by blebbing of nuclei, dyskinetoplastidy, loss of plasma membrane integrity as 
evidenced by exposure of phosphatidylserine, mitochondrial membrane depolarization and 
reactive oxygen species generation culminating in cell-cycle arrest and DNA nicking reflected 
by terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay. No adverse 
toxicity of bioactive extracts on mammalian cells was observed up to a concentration of 
200µg/ml. Gas Chromatography-Mass Spectrometry characterized the presence of secondary 
metabolites in the bioactive extracts. The antileishmanial potential of the extracts in vivo in 
BALB/c mice is under progress. Taken together, our data conclusively suggest that the 
secondary metabolites from plants exhibit promising antileishmanial activity that is mediated by 
apoptosis and may provide new leads in the therapeutic control of leishmaniasis. 
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Abstract:  

Cell penetrating peptides act as intracellular delivery vehicle for a wide variety of membrane-
impermeable payload molecules, bypassing the requirement for a dedicated 
transporter/translocator. The two major CPP pathways to gain access into the intracellular milieu 
of the parasite, endocytosis and direct translocation across the plasma membrane, are 
challenging in Leishmania, due to their special characteristics with respect to the mammalian 
cells. The feasibility of CPP as nanotechnological tool for Leishmania was previously tested 
using Tat as a standard mammalian CPP; nevertheless, development of new CPPs capable to 



 

face protease degradation, both by the host or by the parasite, is needed to envisage a future 
clinical application. 

As a first step, we tested a library of 52 γ-peptides with a 5-cis-amino-proline scaffold. Diversity 
among their components were achieved by variation of the length of the peptide, nature of the 
side chain and class of linkage into the 5-amino group of the scaffold. 

Three of them superseded Tat accumulation by more than 6 fold, assessed by cytofluorometry 
and confocal microscopy using N-terminal fluoresceinated surrogates; all of them are homo 
hexamers and share a recurring presence of Nα cationic substitution, due to an Nα-quaternary 
amine or of an ω-guanidinium group at the side chain. These γ-peptides enter the parasites by 
endocytosis, with co-localization with rhodaminated dextran and uptake inhibited at low 
temperature. 

Based on these results, a second generation of γ-peptides selected was tested for activity 
modulation with peptide length; peptides shorter than hexamer showed nil entrance in the 
parasite, whereas those longer than octamer evidenced steeply growing Leishmania toxicity with 
the number of residues. Accordingly, we can finely modulate cell penetrating and leishmanicidal 
activities with this descriptor. 

Altogether, cis-γ-amino-proline peptides are a versatile and proteinase-resistant scaffold, both as 
new antileishmanial leads or as transport vehicles, with enhanced uptake over CPPs previously 
tested on Leishmania, thus as a useful vehicle to test the effects of payload molecules on the 
physiology of the parasite. 

Supported by projects: EU (HEALTH-2007-223414), ISCIII-FEDER RD 06/0021/0006, 
RD12/0018/0007 and ISCIII PI09-01928, PI12-02706 (LR); MICINN CTQ2008-00177, 
MINECO SAF2011-30508-C02-01 and Generalitat de Catalunya (2009SGR 1024). 
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Abstract:  

Canine visceral leishmaniasis (CVL) is caused by protozoan parasites of the Leishmania genus 
and domestic dogs are considered the main reservoir in urban settings. The aim of this work was 
to evaluate the agreement between serological methods for CVL diagnosis. Peripheral blood 
samples of 810 domestic dogs from 10 districts of Teresina were collected and serological tests 
for CVL performed by means of the indirect immunofluorescence test (IFAT) and two different 
enzyme linked immunosorbent assays (ELISA), one using the EIE-LVC Bio-Manguinhos® kit 
and the other using an ELISA in house, developed by FIOCRUZ – BA. Agreement between 
tests was evaluated by means of the kappa coefficient (k), stratified by the following 
variables:breed, sex and age of the animals, literacy of household head, administrative area of 
the city and transmission intensity. Higher number of seropositive samples were detected by 



 

IFAT with cutoff 1:40 (IFAT40) (60.12%), followed by ELISA FIOCRUZ-BA (45.48%), IFAT 
with cutoff 1:80 (IFAT80) (39.01%) and ELISA BIOMANGUINHOS (12.73%). The results 
demonstrated a weak agreement between IFAT 40 and ELISA BIOMANGUINHOS, 
independent of the variables analyzed. IFAT 40 and ELISA FIOCRUZ-BA showed a regular to 
moderate agreement. IFAT80 AND ELISA BIOMANGUINHOS presented a weak to regular 
agreement and between IFAT80 and ELISA FIOCRUZ-BA showed a moderate agreement. The 
agreement between two kinds of ELISA used in this study was weak to regular. None of 
variables analyzed showed any influence on the concordance between tests. The agreement 
between the tests evaluated was too low and this problem indicates how difficult is to verify the 
real situation of CVL in Teresina. The tests IFAT80 and ELISA FIOCRUZ, which presented the 
better agreement, could be used as diagnostic tools in endemic area.  
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Abstract:  

Cutaneous leishmaniasis (CL) is endemic in the tropics and neotropics. Most available drugs are 
costly, require long treatment regimens and are becoming increasingly ineffective. Therefore, 
discovery of new drugs is needed. Recently, the hamster model for CL was optimized by 
inoculation in the dorsal skin. In order to evaluate the therapeutic response of Artemisia annua 
tea in the treatment of CL, the hamster model of experimental infection in the dorsal skin was 
used. Previous anesthesia, young adult male and female golden hamsters were injected 
intradermally at the dorsal skin with 1 to 5 x l07 promastigotes of L. amazonensis. Animals 
were treated after typical skin lesions had developed with different doses of lyophilized aqueous 
extract of Artemisia annua (grass ground) cultivated in Luxembourg, containing only 0.1% of 
artemisinin. Compound was administered orally daily during 20 days and the effectiveness of 
the treatment was assessed comparing the lesion sizes prior to and after treatment. Complete 
cure began observed after one month of the end of treatment. After 3 months of the end of 
treatment, the therapeutic response was 100% in the group of hamsters treated with the highest 
dose. These results suggest that tea from A. annua is highly effective against Leishmania 
parasites and could be a promising candidate for oral treatment for CL. 
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Abstract:  

Leishmaniasis, a neglected tropical parasitic disease caused by a protozoan from the genus 
Leishmania is prevalent in 98 countries spread across three continents and considered one of the 
major neglected diseases. 

These parasites are purine auxotrophs and use only host-derived nucleosides and nucleotides as 
precursors for DNA and RNA synthesis. 

Chemotherapy is the only current treatment option for leishmaniasis, but the drugs are 
expensive, not orally active, exhibit severe side effects and cause resistance in the parasite 
population. 

The first-line treatment in most affected areas is pentavalent antimonial, while amphotericin B 
and pentamidine are used as alternative drugs. Research for new drugs is a priority for this 
disease. 

Nucleoside hydrolase is involved in the purine salvage pathway and represents an important 
target for chemotherapy since it is not found in mammals. 

The L. donovani nucleoside hydrolase accepts a wide range of substrates, with a slight 
preference for adenosine and inosine. Guanosine is not a good substrate. The catalytic 
specificities differ substantially from those reported for L. major nucleoside hydrolase. 

We have analyzed potential nucleoside hydrolase inhibitors, as an approach to block purine 
salvage. 

Immucillin-H and Immucillin-A gave Ki values of 19 and 80 nanomolar respectively. 
Immucillin-H (Forodesine) is currently in human clinical trials against lymphatic cancers. Our 
results may be useful as leads for anti-leishmania agents. 

In our in vitro assays an inhibitor of adenosine kinase gave an IC50 value on L. chagasi growth 
of 5 nM for 72 hr growth, but did not completely inhibit growth at 50 nM. Three others gave 
IC50 values of 5 µM, 9.6 µM, at 72 hr but did not completely inhibit growth at 250 µM. 
Another gave an IC50 of 27 µM, and also showed incomplete growth inhibition at 250 µM. The 
others did not reach an IC50 even at a 250 µM. Animal studies will be required to test in vivo 
effects. The specific inhibitory effects of the immucilins on the NH of Leishmania donovani are 
in progress using the recombinant enzyme (NH36). Interestingly, NH36 is also an important 
antigen for vaccination against leishmaniasis. 

 

- BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 

[657]  
P 471 - POTENTIATING ANTIPARASITARY EFFECTS OF PAROMOMYCIN THROUGH 
ENCAPSULATION IN LIPOSOMES 
GASPAR, M.M.1; PEREIRA, J.1; GONÇALVES, L.M.1; CASTRO, H.2; TOMÁS, A.M.2; CRUZ, 
M.E.M.1 
1.FACULDADE DE FARMÁCIA, LISBOA, PORTUGAL; 2.INSTITUTO DE BIOLOGIA MOLECULAR E CELULAR, PORTO, 
PORTUGAL. 
Keyword:liposomes; paromomycin ; visceral leishmaniasis 
 

 



 

Abstract:  

Leishmaniasis is a parasitic disease affecting tropical and subtropical areas of the world. In 
particular its visceral form, the most severe clinical manifestation, is responsible for more than 
50,000 deaths each year. Problems associated with currently available drugs are: inadequate 
delivery, reduced therapeutic efficacy, excessive toxicity and steady loss of effectiveness due to 
increased resistances. To overcome some of these limitations synthesis of new molecules and/or 
formulation in delivery systems, namely liposomes, constitute modern strategies of this 
Millenium. 

In this line, an old molecule, paromomycin (PRM) has been formulated in liposomes with the 
purpose to potentiate its antiparasitic performance. Despite the proved antileishmanial activity 
of PRM its therapeutic efficacy is far from ideal as controversial and irregular results have been 
observed in several clinical trials. PRM is poorly absorbed into systemic circulation after oral 
administration, rapidly absorbed from intramuscular sites of injection and highly eliminated by 
glomerular filtration. 

The developed PRM liposomal formulations presented here were able to dramatically change 
the biodistribution profile of this antibiotic. PRM liposomes promoted drug accumulations 3 to 
12 fold higher in the liver and 60 to 140 fold higher in the spleen in comparison with the 
respective free form. The biological activity in a murine model of visceral leishmaniasis was in 
accordance with the in vivo profile of PRM formulations. For mice treated with PRM liposomes 
more than 99% reduction of parasites in liver and spleen was observed versus around 80% for 
mice treated with free PRM. 

The host immune response to parasite burden was assessed by analyzing the response of spleen 
cells stimulated with Leishmania crude antigen and by the quantification of cytokines markers 
of Th1/Th2. The cytokine expression showed a variation during the course of the experiment 
associated with parasite burden. Gamma interferon showed high mean values in all infected 
animal groups and remained above those for Interleukin 4 suggesting a predominance of Th1 
subpopulation over that of Th2 what is consistent with a polarized Th1-like response. 

The excellent therapeutic performance of PRM liposomes suggests this formulation to be an 
attractive candidate for treatment of leishmaniasis in mono or combined therapies. 

Work was financially supported by PEst-OE/SAU/UI4013/2011; PTDC/CVT/098290/2008. 
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Abstract:  

PCR technique are being described as a rapid and reliable diagnosis technique for leishmaniasis, 
capable to suggest the specie implicated in the infection. We evaluated the efficacy of kDNA-
PCR reaction, analyzing different tissues samples from dogs with Canine Visceral 
Leishmaniasis (CVL) identified and sacrificed in an seroepidemiological survey conducted in 
Embu das Artes, SP. Data associated with this survey also demonstrated the absence of both, 
human infection, as well the presence of the classic vector of human disease (Lutzomyia 
longipalpis), suggesting that a different pattern of transmission may be occuring for CVL in this 
city. 

In this work, we investigate some aspects involved in the transmission and epidemiology of 
CVL in Embu das Artes, SP, and comparing them with the results obtained from PCR, clinical 
evaluation, and classical diagnostic tests, as: direct parasitology tests and in vitro culture of the 
isolated parasites. A specific protocol for collection and storage of the samples was carried out 
with the dogs euthanized. Thus, tissues samples from: spleen, lymphnode, skin with and without 
lesion, and blood of 26 dogs euthanized after positive serology for leishmaniasis were 
individually evaluated by the two classical tests, clinical evaluation, and by kDNA-PCR, the 
latter done in triplicate. From the 26 euthanized dogs, 22 (84.6%) were positive by direct 
parasitological test, at least in one of the four differents tissues examined. Similar results were 
observed for in vitro culture, where 21 samples (80.77%) were positive. Among these positive 
dogs, 2 were asymptomatic by cinical evaluation. 

As expected, PCR reaction presented higher levels of positivity in most of the tissues analysed 
when compared with other methodologies. We verified PCR amplification products in 24/26 
(92.30%) of samples from skin with lesion and in 23/26 (88.46%) of samples from spleen, 
indicating that both invasive and non-invasive samples can be used by the PCR technique. PCR-
RFLP restriction analysis with HaeIII were also performed with amplified products of each 
infected dog and none of the samples tested were digested, indicating a pattern not suggestive of 
Leishmania (V.) braziliensis, which is in agreement with a visceral infection which is usually 
caused in our country by L. (L.) chagasi. 

Supported by FAPESP, CNPq, FMUSP-LIM48. 
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Abstract:  

Current treatments for cutaneous and visceral leishmaniasis often present unpredictable and 
unsatisfactory responses. Recently, our group demonstrated that tamoxifen (Tam), an 
antiestrogen used in the treatment of breast cancer, is effective against several species of 
Leishmania in vitro and in vivo. Previous studies developed in our laboratory indicated that the 
mechanism of action of Tam may involve changes in the availability of myo-inositol in L. 
amazonensis. In Leishmania, inositol is used for the synthesis of important lipid molecules, such 
as the glycosylphosphatidylinositol (GPI) anchors responsible for the attachment of several 
surface molecules that have been implicated in the virulence of the parasite (for example, gp63, 



 

gp46/PSA2, lipophosphoglicans and glycoinositolphospholipids). In Leishmania spp. myo-
inositol can be synthesized de novo or acquired via specific transport. A myo-inositol transporter 
was previously described in L. donovani as an eletrogenic symporter that utilizes a proton 
gradient to concentrate myo-inositol within the cell (Drew et al., Mol Cell Biol. 1995;15:5508). 
In the present work, myo-inositol uptake was characterized in L. amazonensis promastigotes. 
Activity curves as a function of substrate concentration obtained with radiolabeled myo-inositol 
exhibited Michaelis-Menten type kinetics, as expected for a saturable transport mediated by a 
protein carrier. The transport system has shown a Km of 195.1 ± 22.40 µM and a Vmax of 18.38 ± 
0.61 pmol/min/107 cells. These values are in accordance with the characteristics previously 
described for the L. donovani myo-inositol transporter. To evaluate the effect of Tam on the 
characterized transporter, cells were pre-incubated with 10, 30 and 50 µM of Tam and transport 
assays were performed at concentrations corresponding to the Km of the substrate (200 µM myo-
inositol) and at the concentration needed to achieve Vmax (2 mM myo-inositol). Under the Km 
conditions, 10, 30 and 50 µM of Tam inhibited 43, 42 and 68% of the myo-inositol transport and 
under the Vmax conditions the transport was inhibited by 37, 46 and 48%, respectively. 
Preliminary results, achieved through several substrate saturation curves in the presence of Tam, 
indicate that the L. amazonensis myo-inositol carrier is inhibited by this drug through a 
combination of competitive and non-competitive mechanisms. Supported by FAPESP and 
CNPq. 
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Abstract:  

Chemotherapy currently available for leishmaniasis relies on the administration of antimonial 
compounds but their toxicity and the emergence and spread of drug resistance emphasize the 
urgent need for affordable alternative drugs. It has reported that glibenclamide (Gb), an inhibitor 
of K+

ATP channels and P-glycoprotein, affected the viability of Leishmania both in vitro and in 
vivo (Gbs), but the mechanism involved is unclear; the effect was dose-dependent and the 
highest dose proved more effective than glucantime. Cross-resistance to glucantime was found 
in animals infected with a Gb-resistant (Gbr) line, but combined therapy reduced lesion 
progression even in the Gbr strain. The 50% effective concentration against promastigotes of 
Leishmania (L.) mexicana (MHOM/VE/90/9012) growing in Schneider’s Drosophila medium 
was 50 µM, and a Gbr line was selected at 50 µM Gb (Gbr50). Here we carried out a comparative 
proteomic study to identify differential protein expression between Gbs/Gbr L. (L.) mexicana 
M9012 Venezuelan strains. Comparison of the whole proteome profiles between the two 
phenotypes showed qualitative and quantitative differences. Interesting, we observed an 
apparently increase of protein phosphorylation in the Gbr50 protein profile. We selected 59 spots 
to identification and analysis by MALDI-TOF-TOF, 32 and 27 from the Gbs and Gb50r 
respectively. For each phenotype, 19 proteins were identified, many of them involved in 
different biological functions, such as proteolysis process, DNA replication, glycolisis, 
transporter, and drug resistance. Identification of transcripts of selected proteins was carried out 
by RT-PCR assays, suggesting that there is a not difference between both Gbs and Gbr50 
phenotypes, on the transcription level of the transcripts for these proteins. The Gb has been 
described as a classical inhibitor of the K+

ATP channels in pancreatic cells whose target is the 



 

SUR receptor, a protein belonging to the ABC transporter family, which has not been identified 
in Leishmania. 
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Abstract:  

The use of antimicrobial peptides (AMPs) as leishmanicidal agents is well established. Some 
AMPs exist within larger proteins as cryptopeptides whose activity is directly revealed by 
proteolysis of the protein or indirectly shown by chemical synthesis of the putative AMP region. 
The AMPA algorithm (Torrent et al., Bioinformatics 2012 28:130) identifies domains with 
potential AMP activity in proteins, a paradigmatic example are many strongly cationic regions 
interacting with nucleic acids. 

Using AMPA, we have searched the eight human RNAsas for potential AMP regions, 
synthesized the corresponding peptides and tested their leishmanicidal activity. The higher 
effect was observed for the (8-45) segment of RNAse3, with an EC50=3.4 µM on L. donovani 
promastigotes. The parent protein, RNAse 3 (also known as eosinophil cationic protein, ECP) is 
present in the secondary granules of eosinophils and active on a variety of pathogens, including 
a recently reported leishmanicidal activity (Singh et al., Biol Chem. 2011 392:337). The 
activities of RNAse 3(8-45) and native RNAse 3 (EC50= 3.2 µM) are indeed similar; however 
their mechanisms of action differ widely. Thus, for the (8-45) peptide it is mostly based on 
plasma membrane permeabilization with rapid depolarization, extensive loss of intracellular 
material, and low accumulation of peptide inside the parasite. In contrast RNAse 3 is much less 
harmful to the plasma membrane and translocates into the intracellular space, killing Leishmania 
by its enzymatic activity; the RNAse3 H15A variant, devoid of enzymatic activity, accumulates 
inside the parasite but is innocuous. Also, RNAse 3 is much less toxic to mammalian cells and 
can be successfully used to kill intracellular amastigotes, with preferential accumulation into the 
parasitophorus vacuole. In contrast the peptide is fairly toxic to mammalian cells. 

These results demonstrate a potential role for eosinophils in Leishmania lesions and identify one 
eosinophil component as an effector molecule; they also illustrate how the innate immune 
response carried out by these cells can be fine-tuned through modulation by protein 
fragmentation. 

Projects: EU (HEALTH-2007-223414), ISCIII-FEDER RD 06/0021/0006, RD12/0018/0007 
and ISCIII PI09-01928, PI12-02706, MICINN BFU2009-09371; MINECO SAF2011-24899 
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Abstract:  

The leishmanioses are diseases caused by protozoa of the genus Leishmania, parasites that infect 
several mammal species, namely dogs, cats, horses and also human beings. Canine 
leishmaniosis (CanL) is a chronic systemic disease caused by Leishmania infantum (syn. 
Leishmania chagasi), a zoonotic species both in the Old and New Worlds, which is endemic in 
several countries around the Mediterranean basin and Portugal. Infections in cats and horses 
have also been reported in areas where CanL is diagnosed. Skin lesions are among the most 
common manifestations of leishmaniosis, but detection of Leishmania in conventional 
histopathological sections with hematoxylin and eosin or Giemsa staining is not always 
straightforward and non-visualization of the parasite does not exclude its presence. The aim of 
the present study was to apply an immunohistochemical method alternative to conventional ones 
for the detection of Leishmania amastigotes in skin biopsies obtained from dogs and horses with 
suspected/confirmed leishmaniosis. We used a streptavidin–biotin immunohistochemical 
method with canine hyperimmune serum as the primary antibody, in 47 canine and two equine 
skin biopsy samples. Histopathological (HE) and immunohistochemical (IHC) methods for 
detection of Leishmania were assessed. A diffuse or nodular granulomatous dermatitis was a 
consistent finding in all canine cases examined on routine histopathology, with visible 
amastigotes forms in 21 (44.7%) cases. Both equine samples were characterized by a nodular 
granulomatous dermatitis, associated with the presence of numerous amastigotes forms. 
Following IHC, amastigote forms of Leishmania were easily observed within macrophages in 
24 (51.1%) canine skin biopsies and in both equine samples. Parasite load was considered as 
discrete in five (21.7%), moderate in six (26,1%) and intense in 12 (52,2%) positive canine 
cases. In equine samples, parasite load was considered as moderate (n = 1) or intense (n = 1). 
Our results strongly suggest this technique as a useful tool to diagnose CanL as well as to 
confirm Leishmania infection in equine skin samples, especially in those cases where the 
parasites are not clearly detectable on the slide and the histopathologic pattern clearly points out 
for infections with Leishmania. 
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Abstract:  

Tamoxifen (Tam) is an antiestrogen used in the treatment of breast cancer. Recently, our group 
demonstrated that this drug is effective against Leishmania in vitro, reduces the parasite burden 
in Leishmania (L.) amazonensis and Leishmania (V.) braziliensis-infected BALB/c mice and in 
hamsters infected with Leishmania (L.) infantum. The aim of this study was to assess the effect 
of the association of Tam and amphotericin B (AmB), a drug regularly used in the clinical 
practice for cutaneous leishmaniasis. Our assays were performed after infecting the basis of the 



 

tail of BALB/c female mice with 1 million luciferase-expressing L. (L.) amazonensis stationary-
phase parasites. The in vivo association assay was performed by combining the 25%, 50% and 
100% effective dose (ED25, ED50 and ED100, respectively) of each drug determined from the 
dose response curves obtained previously. The obtained ED25, ED50 and ED100 of Tam and AmB 
were 6.5, 13 and 26 mg/kg/day and 1.2, 2 and 4 mg/kg/day, respectively. The combination 
schemes were chosen to represent lower, intermediate and higher doses of Tam and AmB as 
follows: 6.5 mg/kg/day Tam associated with 1.2 mg/kg/day AmB; 13 mg/kg/day Tam associated 
with 2 mg/kg/day AmB, and 26 mg/kg/day Tam associated with 4 mg/kg/day AmB. Treatment 
efficacy was evaluated through clinical (lesion size and ulcer area) and parasitological 
parameters (In Vivo Imaging System). The association of Tam and AmB was more effective 
than the administration of each drug alone. Moreover, the combined scheme at lower doses 
(ED25 of each drug) was clinically and parasitologically as effective as the treatment with Tam 
or AmB alone at doses four times higher. The pattern of response was maintained up to 5 weeks 
after the end of treatment. These results indicate a positive interaction profile between Tam and 
AmB. These results indicate that combined therapeutic schemes including Tam may be useful 
new alternatives for the therapy of leishmaniasis. This work was supported by FAPESP and 
CNPq. 
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Abstract:  

Background : In an area endemic for visceral leishmaniasis, subclinical or asymptomatic 
infections play a crucial role in progression of disease. We determined the parasite load by 
quantitative PCR (qPCR) in healthy infected population living in an area endemic for Visceral 
leishmaniasis. 

Methodology: We enrolled 13366 persons from 11 villages of highly endemic region of Bihar. 
We conducted two sero- survey with 1 year time interval for identification of incident infected 
healthy individuals. Parasite load using TaqMan based qPCR were done on these sero-converted 
individuals and its matched control populations. Individuals having parasite load greater than 1 
genome/ml of blood was considered as positive by qPCR. Follow-up visit to the homes of each 
individuals were made to monitor the disease conversion in this cohort. Agreements between 
seroconversion and qPCR were accessed by kappa value. 

Results and conclusion: Total 235 persons were converted their serology within 12 month 
intervals. Of these 235 sero-converter 105 (44.6%) individuals were also positive by qPCR. 
However, similar number of controls groups (87/ 237, 37%) also showed positivity by qPCR. 
The agreement between sero-converter and qPCR was moderate. Among all individuals only 
one were converted into disease that has parasite load 146 parasite genome/ ml of blood. These 
findings suggest the usefulness of parasite load in heathy individuals living in an endemic area 
of Bihar and contribute as a good tools for VL elimination programme. 
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Abstract:  

The risk of Leishmania transmission by blood transfusion has been described for a number of 
countries, including Brazil, but no recommendations have been made for routine testing to 
detect this parasite in blood banks. In endemic areas, this mode of transmission can pose 
considerable challenges, as does, to an even higher degree, the diagnosis of asymptomatic 
carriers, since no gold standard method is available for detecting this clinical form of parasitosis. 
The purpose of the present study was to detect cases of asymptomatic infection with Leishmania 
sp. in blood donors from Campo Grande, Mato Grosso do Sul state, Brazil. After interviews to 
gather demographic and socioeconomic data, blood samples were collected from 430 donors of 
the city’s blood bank. The serological survey was performed by indirect immunofluorescence 
(Instituto Biomanguinhos, Fiocruz, Rio de Janeiro). Serum titers were considered positive at 
1:80 or greater. Molecular detection was performed by conventional polymerase chain reaction 
(PCR) for Leishmania sp. kinetoplast DNA (kDNA). Respondents’ age ranged from 18 to 68 
years, with a median of 32. Males predominated (70.2%). Campo Grande was the current place 
of residence of 96.3%, with most (79.0%) residing in the urban area. The longest donation 
period was 1 to 5 years (168 donors, or 39.1%). Only 27 donors (6.3%) had undergone blood 
transfusions. Of 430 samples, 67 (15.6%) were serologically positive. Of these, Leishmania sp. 
kDNA was detected in 37 (55.2%). Detection of anti-Leishmania antibodies and Leishmania 
DNA in the samples demonstrates the relevance of this study for mapping and selecting blood 
donors, given that recipients are often debilitated or immunocompromised. 
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Abstract:  

The analysis of histopathology of biopsies from ulcers and papules of patients in endemic areas 
is still important to diagnose and for further analysis to understand the tissue inflammation and 
its importance as marker to predict the clinical evolution as well as the leishmaniasis 
pathogenesis. In order to clarify the possible relationships between tissue observations and the 
different forms of the disease, we correlated the clinical and histopathological data of 113 
biopsies by blind selection manner. We used the Pearson’s Chi-squared contingency test to find 
correlation between clinical and histopathological parameters. The results of the study suggests 
that there may be positive correlation of degree of necrosis with presence of vasculitis, 
expansion of inflammation area and presence of amastigotes in tissue section, as well as positive 
culture suggest that necrosis could promote the survival of the Leishmania in skin dermis. 
Surprisingly we also found found that high expanded inflammation area combined with 
presence of fibrosis in the tissue seemed to prevent the apparition of disseminated forms. 
Although this study indicate possible strategy of investigation, further studies must be necessary 



 

to confirm that these elements are effectively associated to progress in the comprehension of the 
disease. 
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Abstract:  

The current chemotherapeutical treatment of leishmaniasis is far from satisfactory. This occurs 
due to high costs and to potential toxicity shown by drugs in use nowadays and also to the 
associated drug resistance acquired by parasites. This scenario makes urgent the development of 
new antileishmanial drugs. Medicinal and aromatic plants are promising sources of natural 
bioactive compounds. Based on the reported biological activities and medicinal properties of 
some plants, the present study was aimed at investigating the leishmanicidal potential of 
essential oils against promastigotes forms of Leishmania chagasi. To do this screening, 1x10⁶ 
parasites in logarithmic growth phase were exposed to increasing amounts (0.1ng - 100μg) of 
essential oils from Cymbopogon martini, Cymbopogon nardus, Croton sonderianus, 
Pogostemon cablin, Azadirachta indica, Pelargonium hybridum, Vetiveria zizanioides, 
Eucaliptus citriodora, Lantana salzmannii. All evaluated oils have already been characterized 
chemically by GS/MS. Parasites viability was determined by colorimetric method using 
resazurin (Sigma). The assay was carried out in 96-well microtiter plates. After 24 hours of 
exposition to essential oils, rezasurin (0.3 mM final concentration) was added in each well and 
plates were further incubated at 26°C for 3 hours. Amphotericin B was used as reference drug 
and cultures of L. chagasi promastigotes growing in Schneider plus DMSO 0.1% (without oils) 
were included as controls. Among evaluated oils, only that from Lantana salzmannii showed 
effect on the growth of L. chagasi promastigotes. A mean of 40% of growth inhibition were 
observed as from the treatment with 100ng of essential oil what persisted until the highest 
concentration tested (100μg). The main compounds of L. salzmannii oil are (E)-caryophyllene 
(15.6%) and selin-11-en-4-ol (11.2%). In addition, GC/MS analyses also demonstrated the 
presence of considered amounts of monoterpenes (12.4%) in its composition. These compounds 
possess a wide spectrum of pharmacology activities and may be involved in leishmanicidal 
activity detected. Thus, we can consider the L. salzmannii essential oil as a potential source of 
novel agents for the treatment of leishmaniasis. 
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Abstract:  

Iron has a central role in numerous biochemical processes due to its redox potential and high 
affinity for oxygen. In protozoa, as well as fungi and bacteria, iron is an essential growth factor, 
and iron chelation has been suggested as a potential new strategy to combat parasitic infections. 
Orally active iron chelators of the 3-hydroxypyridin-4-one (HPO) class as deferiprone are 
effective drugs with a high selectivity for Fe(III). Deferiprone has been considered a potential 
anti-malarial candidate. In this study, we have developed novel derivatives of deferiprone with 
increased anti-leishmanial activity (detected by MTT assay) and reduced cytotoxicity against 
human cell lines (detected by resazurin assay). Of particular interest are several new derivatives 
in which the HPO scaffold has been conjugated, via a linker, to the 4-aminoquinoline ring 
system present in chloroquine. In our assays, promastigotes of L. (L.) infantum were susceptible 
to chloroquine (IC50 3.7 µM) but not to deferiprone (IC50 > 100 µM). The chloroquine-
deferiprone conjugate was at least four times (IC50 = 27 µM) more active than its parent 
deferiprone, which showed any activity in our experiments. This conjugated compound was also 
tested against the intracellular amastigotes, but showed no activity at the highest concentration 
of 60 µM. Our data also showed that the octyl (C8H17) and decyl (C10H21) substituted 
derivatives of deferiprone showed increased activity against promastigotes (IC50 0.7 to 3.2 µM) 
and the most hydrophobic derivative (C10H21; log P = 4.45), showed the highest selectivity 
index of 9. The use of the ion chelator deferiprone as scaffold for drug design studies could 
represent an interesting strategy to discover more selective anti-leishmanial compounds. 
Supported by FAPESP and King´s College London. 
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Abstract:  

Background: There are no antileishmanial drugs available for leishmaniasis, second after 
malaria in mortality worldwide. We evaluated the efficacy and toxicity of Amphotericin B 
(AmB) attached to Amine modified Graphene (G-NH2) novel formulation and compares it with 
conventional AmB.  

METHODS: G-NH2 was prepared in a two step chemical carboxylation and amidation process. 
Further AmB was attached and attachment is confirmed by FTIR and TEM. Cytoxicity of the 
formulation is assessed in vitro against J774A.1 macrophage cell lines and in vivo in Swiss 
mice. Antileishmanial activity of the formulation is tested in hamsters in vivo and against 
J774A.1 macrophage cell lines in vitro. 

RESULTS: FTIR and TEM showed successful attachment of AmB to G-NH2. In vivo toxicity 
study in swiss mice revealed no hepatic or renal toxicity. In vitro toxicity against J774A.1 
macrophage cell lines showed the order AmB>G-NH2-AmB> G-NH2. In vitro antileishmanial 
assay showed increased efficacy of G-NH2-AmB over AmB. Percentage Inhibition of 
amastigote replication In vivo was significantly higher in G-NH2-AmB (87%) compared to 
AmB (78%) in hamster. 

CONCLUSION: These results suggest that G-NH2-AmB formulation has significantly greater 
antileishmanial efficacy that conventional AmB with no significant cytotoxic effects. 
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Abstract:  

The ability to monitor health status, disease onset and progression, and treatment outcome 
through noninvasive means is a highly desirable goal in health care promotion and delivery. 
Whole saliva is a perfect medium to be explored for health and disease surveillance. It offers 
distinctive advantages as a biological specimen. Samples can be stored at room temperature, are 
readily collected and shipped, and provide easy alternatives to whole blood collection. Oral fluid 
sampling facilitates the diagnostic process under field conditions, particularly in specific 
population groups, such as children. Consequently, it presents an interesting option in the 
diagnosis of infantile visceral leishmaniasis (VL). Oral fluids from 30 VL cases and 20 healthy 
controls were collected by ORACOL devices. Oral fluid specimens from both groups were 
analyzed by rK39 Enzyme Linked Immuno-Sorbent assay (ELISA) for the detection of anti-
Leishmania antibodies and latex agglutination assay for the detection of Leishmania antigens. 
The development of a sensitive biotin-streptavidin ELISA allowed the measuring of specific 
rK39 antibodies. Antibodies detection in the oral fluid had a sensitivity of 94% and a specificity 
of 100%. KATEX commercial kit was applied on oral-fluid specimens, as recommended for 
urine. It showed a sensitivity of 82%and a specificity of 95% in VL diagnosis. Oral fluid-based 
diagnostic tools for VL show much promise. However, more research is needed to choice the 
best biomarkers in saliva and to develop point-of-care salivary diagnostic technologies. 
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Abstract:  

Flavonoids are compounds widely distributed among plants with anti-inflammatory, 
antimicrobial, antithrombotic, anti-allergic, anti-cancer and antioxidant activities. Recently, we 
have demonstrated the in vitro leishmanicidal activity of epigallocatechin gallate (EGCG) of 
Camellia sinensis (green tea). The present study addressed the anti-leishmanial activity of 
EGCG alone or combined with meglumine antimoniate (MA) in a Leishmania (Leishmania) 
amazonensis-BALB/c model. Mice were infected in the right ear with promastigotes and the 
treatments were initiated at day 42 post-infection. The animals were given topical and intra-
peritoneal (I) treatment with EGCG and MA, respectively. Drugs were administered daily 
during 21 days, either separately or in combination following different protocols; a) control 
group receiving an hydrophilic cream, b) cream containing 15% of EGCG, c) MA (120 mg 
Sbv/kg/d) and d) cream with 15% of EGCG combined with MA (I). Treatment efficacy was 



 

assessed by measuring the lesion size weekly and by determining the parasite load with limiting 
dilution assay. In addition, determinations of serum glutamic-pyruvic transaminase (GPT) and 
serum glutamic-oxaloacetic transaminase (GOT) as well as the histopathological analysis were 
carried out. Lesion sizes after infection of BALB/c mice were similar in all the experimental 
groups till the onset of therapeutic treatments. Significant differences (p < 0.05) were found in 
the lesion sizes and the parasite burden of mice treated with EGCG, MA as well as in mice 
treated with EGCG combined with MA compared with the control group at the end of the 
treatments. Treated mice showed normal levels of GPT and GOT and no histological alterations 
were observed in the livers. The results of this study demonstrate the in vivo anti-leishmanial 
activity of EGCG as monotherapy or combined with MA. The efficacy of these therapies against 
other Leishmania strains should be explored further.  
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Abstract:  

A reliable diagnosis of Leishmania infantum infection is crucial for the control of visceral 
leishmaniasis (VL). High sensitivity and specificy are desirable remarks to avoid unnecessary 
treatment of false-positive individuals and, more importantly, to avoid the false negative 
diagnosis. In the current study, we aimed to produce a new recombinant protein for the 
diagnosis of visceral leishmaniasis, based in the repetitive portion of the kinesine from L. 
infantum. Cloning of the repetitive sequence of the kinesine was performed using a expression 
vector (pET-TEV) and primers that allowed amplified a specific portion of the kinesine from L. 
infantum. Serological diagnosis using sera from infected and control dogs demonstrated that 
recombinant KDDR displayed higher sensitivity (78%) when compared to standard rK39 (51%) 
while similar specificity was detected for both proteins (94% and 97%, respectively). In 
conclusion, the present study showed a good performance of rKDDR for detection of CVL. 
Further testings are still required to evidence the use of rKDDR in the field for precise detection 
of CVL determining the specificity to discriminate other parasitic infections and immunized 
animals with commercial vaccines.   
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Abstract:  

Leishmaniases comprise a broad spectrum of diseases caused by Leishmania parasites. The first-
line drugs for the treatment of leishmaniases are the pentavalent antimonials. However this 
treatment can be complicated by side effects, less sensitivity or resistance of some Leishmania 
species, variations in pharmacokinetics, drug-host immune response interaction and high cost. 
Therefore, the development is pivotal of new medicines to treat leishmaniases. The biodiversity 
is an important source of bioactive molecules which can be exploited for the development of 
new antileishmanal drugs. The objective of the current work is to evaluate the pharmacological 
activity of extracts (ethyl acetate and methanol) from Greek plants. Fifty plant extracts derived 
from 30 plants endemic in Greece were screened at 100 µg/mL for antileishmanial activity, 
against Leishmania amazonensis and L. chagasi (infantum) promastigotes. The parasite viability 
was measured by direct counting or with the use of the Alamar blue assay. The IC50 
concentration was calculated based on a nonlinear regression. Extracts that displayed potent 
antiparasitic activity against promastigotes were further evaluated against macrophages-
containing amastigotes at non-toxic concentrations. We found that the constituents of the ethyl 
acetate extracts possessed antiparasitic activity. Interestingly, plant extracts tested displayed 
better activity against L. amazonensis rather than L. chagasi promastigotes. The most bioactive 
extracts clustered into the Lamiacae family. Extracts from Satureja spinosa and Sideritis 
clandestina presented potent antiparasitic activity against intracellular amastigotes of L. 
amazonensis (2.9 and 2.3 µg/mL, respectively) compared to promastigotes (40.4 and 31.9 
µg/mL, respectively). The cytotoxicity of the abovementioned plants was evaluated using 
BALB/c mice splenocytes and the viability of cells was determined by the incorporation of 3H-
thymidine. These extracts displayed low cytotoxicity (17.7 and 35.7 µg/mL, respectively), 
suggesting a high selective index. Further studies including the microfractionation of these plant 
extracts as well as in vitro and in vivo assays will help us to identify new bioactive molecules 
from natural products useful to the treatment of leishmaniasis. 
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Abstract:  

Leishmaniasis is a public health issue and is among the five parasitic diseases worldwide. The 
current treatment disease includes limitations of toxicity, variable efficacy, high costs and 
inconvenient doses and treatment schedules. These observations prompted us to investigate the 
leishmanicidal activity of novel synthetic derivatives, designed from molecular modification on 
the prototype LASSBio-1064. Leishmanicidal effect against intramacrophage amastigotes of 
Leishmania amazonensis (MHOM/BR/77/LTB0016) and Leishmania braziliensis 
(MHOM/BR/87/BA125) were evaluated at concentration of 100 μM – 1 μM to calculate LC50 
(concentration required to give 50% of death). The cell line J774 viability was determined with 
MTT assay. Data obtained from experiments were expressed as the mean ± S.E.M. of triplicate 



 

cultures of representative assays. Statistical differences between the treated and the vehicle 
groups of in vitro experiments were evaluated by ANOVA and Dunnett hoc tests. Differences 
with a p<0.05 were considered significant. The derivatives LASSBio-1302, 1483, 1485, 1486 
and 1488 exhibited high antileishmanial activity against amastigotes of L. amazonensis, with 
maximum effect greater than 65%. The reference drug pentamidine presented maximum effect 
against amastigotes of L. amazonensis of 58.1 ± 4.9%. Moreover, LASSBio-1302, 1483 and 
1488, beyond of the standards LASSBio-1064 and pentamidine, also significantly diminished 
the number of intramacrophage amastigotes of L. braziliensis, presenting maximum effect 
greater than 50%. LASSBio-1302, 1483 and 1488 were as potent as pentamidine to dead 
amastigotes of L. amazonensis [LC50 of pentamidine was 22.0 µM (14.1 - 29.8)] and L. 
braziliensis [LC50 of pentamidine was 78.4 µM (58.3 - 98.4)]. However, LASSBio-1486 at 
concentration of 100 µM showed deleterious activity to the host cell evidenced by MTT assay, 
with CL50 value of 35.7 μΜ (32.5 – 38.8). The derivatives LASSBio-1302, 1483 and 1488 can 
be considered lead candidates for antileishmanial drugs development because presented 
pronounced leishmanicidal activity without cytotoxic effect to host cells. Supported by:INCT-
INOFAR (#573.564/2008-6), CNPq, FAPERJ and FAPEAL. 
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Abstract:  

Espírito Santo do Pinhal, São Paulo, Brazil, since 2005 is classified epidemiologically as the 
municipality with canine visceral leishmaniasis transmission, to date no recorded of human 
cases. Over the past five years three canine serological surveys ( 2008, 2010 and 2012) were 
carried out according to the recommendations by the Programme Monitoring and Control of 
American Visceral Leishmaniasis (PVCLVA). In 2008 and 2010 the diagnostic protocol 
consisted of the use of enzyme linked immunosorbent assay (ELISA) for the screening and 
identification of seronegative dogs and the indirect immunofluorescence assay (IFA) as a 
confirmatory test, with a prevalence of 34.78% and 7.06 % respectively. At the end of 2011 
from the Technical Note 01/2011 - CGDT-CGLAB/DEVIT/SVS/MS, set up a new scenario for 
this diagnosis using the immunoassay Biomanguinhos ® DPP (DPP-TR ®) as sorting. For the 
new algorithm the result “no reagent” in DPP-TR ® correspond to negative diagnosis for LVC 
and positive diagnosis those with reagent results as in TR-DPP as in ELISA, now defined as the 
confirmatory test. In a geographic sector identified as the highest prevalence in previous 
investigations a new canine survey were conduct in 2012, as part of the actions of PVCLVA, 
using the new diagnostic protocol. From 1908 dogs examined, 10% (183) were reactive in DPP-
TR ® however, 84.1% (154/183) of these were not reactive by ELISA, diagnoses classified as 
inconclusive. After one or two months, blood samples were recollected from 71.4% (110/154) 
of these dogs inconclusive. This second test, 61.8% (68/110) dogs continued positive in DPP-
TR ® and 12% (13/110) of them were also positive by ELISA. The prevalence in 2012 was 
2.25%. Biological samples were collected from 12 symptomatic dogs, household removed to 
euthanized, 83% (10/12) of them were positive in directed parasitological exam, confirming 



 

infection with Leishmania sp. In 2010, the infection was confirmed by direct examination in 
79% (15/19) of dogs euthanized, mostly asymptomatic. Studies are in progress with the aim to 
identify the meaning of inconclusive results of serological and parasitological exams, as well as 
to understand the decline in prevalence of canine in that district, without any control measures in 
the last years. 
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Abstract:  

Canine leishmaniosis (CanL) caused by Leishmania infantum is an endemic zoonotic disease 
affecting millions of dogs around the world. Dogs are considered the main reservoir of the 
parasite and play a key role in the life cycle. Epidemiological data is essential for a growing 
understanding of this disease and its evolution throughout the years. 

This study aimed to gather all data about dog Leishmania infection diagnosis in the scope of 
activity of Laboratory of Parasitic Diseases of the Faculdade de Medicina Veterinária of 
Universidade Técnica de Lisboa, Portugal, to provide information to the scientific community. 

Field records from a period of 16 years (January 1997 to December 2012) were reviewed and 
whenever possible, information was collected about dog species, breed, gender and age. 
Information about biological samples, diagnostic method used, test results and presence of co-
infections was also registered. 

In our laboratory, Indirect Immunofluorescence assay (IFI) with a cut-off of 1:80 has been the 
gold standard method/assay used since 1998 for the diagnostics of Leishmania infection. A total 
of 5207 dog samples were tested, including animals of both gender and ages ranging from 2 
months to 17 years old. From those, 4945 samples were tested by this serological method 
(94.97%, N=4945), followed by direct observation of amastigotes in lymph node (10.56%, N= 
550) and bone marrow smears (4.51%, N=235). In 10.39% (N=541/5207) of the animals at least 
two methodologies were done simultaneously. 

Dog samples were positive in 26.71% (N=1391) of the samples. Antibody titers measured by IFI 
varied between1:80 (N=227), 1:160 (N=314) and ≥1:320 (N=704). From the 1391 positive 
samples, 186 (13.37%) were also tested for other infectious diseases. In Leishmania positive dog 
samples co-infections detected included: Mycoplasma spp., Dirofilaria immitis, 
Acanthocheilonema reconditum, Babesia spp., Ehrlichia spp., Demodex canis, Sarcoptes scabiei 
and Dipylidium caninum. 

Concerning Leishmania negative samples, 992 were also tested for other parasites and some 
were positive for: Mycoplasma spp. (15.93%, N=158), Dirofilaria spp. (1.11%, N=11), Babesia 
spp. (1.01%, N=10) and Rickettsia spp. (0.50%, N=5), among others. 

These results enhance the importance of a complete screening of canine vector born disease 
agents, among others parasites, as differential diagnosis in dogs from Leishmania endemic areas 
and contribute to better knowledge of this zoonotic disease. 
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Abstract:  

Establishment of novel serological devices and the validation of alternative methodologies, as 
well as discovery of new antigens, still represent a broad field for investigation of an accurate 
differential diagnosis of canine visceral leishmaniasis (CVL) in a population that include 
animals infected by others canine infection with high prevalence in endemic areas for 
Leishmaniasis. In this study, we present data on the development of enzyme-linked 
immunosorbent assay (ELISA)-based techniques for the detection of antibodies against the 
recombinant HSP90-like protein of L. braziliensis and a comparison of the results with those 
employing EIE-LVC Kit, the gold standard test for CVL diagnosis in Brazil. Serological assay 
rHSP90-like showed higher combined sensitivity and total specificity value (Se=94.23% and 
TSp=96.15%) when compared to EIE-LVC (Se=88.46% and TSp=83.07%). Maximum positive 
predictive value (PPV) was achieved by rHSP90-like (90.74%) followed by EIE-LVC (67.65%). 
High values for negative predictive value (NPV) were observed for rPeroxidoxin (97.66%) 
compared to EIE-LVC (94.74%). The best positive likelihood ratio (LR+) was obtained by 
rHSP90-like (24.50) and the lowest negative likelihood ratio (LR-) were observed in rHSP90-
like (0.06). The rHSP90-like presented the high AUC value (0.9861), showing a high accuracy 
(AC=95.60%). Evaluating the specificity in dogs with infection by other pathogens, we 
observed lower number of false positives results in ELISA using antigen rHSP90-like for with 
other canine infections as American Trypanosomiasis, Babesiosis, and Ehrlichiosis, as well as, 
Leishmania-vaccines, as Leishmune®. In this sense, the rHSP90-like showed the best of the 
reactions when compared to kit (Biomanguinhos), once showed great ability concomitant to 
correctly identify infected and uninfected dogs, greater ability to discriminate dogs infected with 
other relevant species of canine infection also showed greater ability to discriminate between 
vaccinated and infected animals, an important requirement for a public campaign control of 
CVL. Finally, the present study demonstrated that rHSP90-like could be among the target 
molecules which could be used as an immunodiagnostic and potential antigen for development 
of Leishmania vaccines. 
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Abstract:  

Brazil stands out with most cases in the three clinical manifestationsof leishmaniasis. Human 
treatment is done using antimonial (Sb) compounds, pentamidine, amphotericin B or 
miltefosine. The actual treatments have several limitations, including high toxicity and 
emergence of drug resistance by parasites. This context justifies the search for new less toxic 
molecules, with high effectiveness against both Sb-sensitive and -resistant strains. Efforts are 
being dispended in order to find in nature, bioactive compounds capable to be used in therapy of 
parasitic diseases. In medicinal chemistry, some natural naphthoquinones have emerged as 
promising subject of research due to their structural properties, which can generate reactive 
oxygen species leading to oxidative stress and subsequently parasite death. We recently reported 
the synthesis of naphthoquinones coupled 1,2,3-triazoles and nor-β-lapachone-based 1,2,3-
triazoles and their activity against bloodstream trypomastigotes, the infective forms of T. cruzi. 
Their trypanosomicidal activity with IC50/24h values in the range of 10-359 µM, led us to their 
further evaluation against Leishmania: Leishmania infantum (syn. L. chagasi) the etiological 
agent for visceral leishmaniasis and L. amazonensis related to the cutaneous form of the disease 
in the New World. In the present study, seven 1,4-naphthoquinones coupled 1,2,3-triazoles, five 
nor-β-lapachone-based 1,2,3-triazoles and ten α-lapachone-based 1,2,3-triazoles, and other 
naphthoquinonoid compounds were synthesized and evaluated for their activity against 
promastigotes forms of Sb-sensitive and -resistant strains of Leishmania infantum (syn. L. 
chagasi) and L. amazonensis and their toxicity to mammalian cells, continuing our screening 
program for new anti-parasite compounds. The substances were identified as more potent than 
the antimonial drug, with IC50 values in the range of 1.0-50.7 µM. Nor-α- lapachone derivatives 
showed the highest antileishmanial activity with selectivity index in the range of 10-15 and 
emerged as important prototypes for further investigation as antileishmanial agents. 
Additionally, one of these compounds exhibited cross-resistance in Sb-resistant Leishmania 
which could provide a molecular tool for investigating the new multidrug-resistance 
mechanisms in Leishmania parasites. 
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Abstract:  

Visceral leishmaniasis (VL) is a disease caused by parasites of the Leishmania donovani 
complex. This disease is endemic in several regions of the world and fatal if untreated The 
methods usually adopted for diagnosing disease have some deficiencies. The gold standard 
method referring to the direct examination for the diagnosis of disease based on bone marrow 
aspiration, liver, spleen and lymph nodes. However, this is a very invasive technique, besides 
requiring trained professionals can present problems for specificity and sensibility of the 
technique. A promising alternative for the diagnosis of VL is based on molecular test, 
Polymerase Chain Reaction (PCR). This method has been admitted as sensitive and specific 
technique and can be used with different biological samples, even with low amount DNA, 
especially with urine, which has a non-invasive collection. The objective of this study is to 
compare the PCR in urine and in bone marrow with bone marrow aspirate. The urine samples 
were collected simultaneously with the bone marrow aspirate and stored at -20 ° C until 



 

posterior process. PCR was performed with primers RV1 and RV2, which amplify a region of 
the kDNA minicircle (145 bp). It was analyzed by electrophoresis on a 2% agarose gel, stained 
with ethidium bromide at 0.5 ug / ml and visualized by UV light. At whole, 8 samples were 
analyzed due to the difficulty of bone marrow collection. Of these, 4 patients were positive by 
parasitological technique and 4 were negative for parasitological and antibodies techniques. 
When bone marrow was used, PCR had a sensitivity and specificity of 100%. However, using 
urine as a biological sample, the PCR has showed low performance, with a sensitivity of 25% 
and specificity of 50%. This study has evidenced that the PCR in urine was not as sensitive as 
the PCR in bone marrow for VL diagnosis, whereas the presence of inhibitors such as salts and 
bilirubin in the urine sample hinders the performance of the PCR. Therefore the extraction 
method should be further investigated for improvement in the elimination of these inhibitors. 
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Abstract:  

Experimental evidence suggests that HIV-protease inhibitors (Pls), routinely used in 
antiretroviral therapy, directly exert antileishmanial effects. Pls may prove to be important 
chemotherapeutic agents for anti-leishmanial treatment. Recently, the presence in Leishmania of 
a similar protein to the DNA damaged inducible protein (Ddil), initially described in 
Sacharomyces cerevisae, was reported. This molecule is a functional protease with a 
homologous domain to the virus HIV aspartyl-protease (RP). This protein is the only member of 
the aspartyl-protease family described in this parasite, and might be the target for Pls in 
Leishmania. Since the global scaling-up of antiretroviral treatments, HIV-1 Pls are becoming 
increasingly available for visceral leishmaniasis- HIV-endemic regions. The aim of our work 
was the In Silico studies of the selectivity of some Pls against the Ddil protein of Leishmania 
major and Leishmania infantum. 3D structures of the parasite Ddil protein RP domain were 
determined by homology modeling using the S. cerevisiae Ddil RP domain (PDB: 211A) as a 
template (ID 45%). Molecular dynamics  refinement was performed in a 100 Å water sphere 
using VEGAZZ 2.32 /NAMD 2.8 and CHARM 22. The final model was validated with 
Procheck (Verify 3D). A Docking evaluation with a library of compounds from the Drug Bank, 
was performed 20 times for each compound in the active site of Leishmania Ddil RP by the 
Lamarkian genetic algorithm (GriDock, Auto Dock 4) for the conformational analysis. From 10 
compounds evaluated the best antiretroviral, with the greatest parasitic Ddil RP selectivity, were 
Nelfinavir, Saquinavir and Indanavir. These results are in agreement with the Pls effect observed 
on the parasites. In contrast the compounds Lopinavir, Darunavir and Atazanavir, currently of 
common use as first and second line of antiretroviral therapy for positive HIV patients in 
endemic co- infection zones Leishmania/HIV, were less selective to the parasites protease. Our 
results indicate that Pls Nelfinavir, Saquinavir and Indinavir are the best option for VIH/VL 
infection treatments in endemic zones. Furthermore, this study validates the virtual library 
screening as an economic and fast method for the search of new more selective compounds 
against the Ddil Leishmania protein. 
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Abstract:  

Drug resistance is a major problem in leishmaniasis chemotherapy. RNA expression profiling 
using microarrays is a suitable approach to study simultaneous events leading to a drug-
resistance phenotype. Genomic analysis has been performed primarily with SAG resistant 
Leishmania species and here we investigate molecular alterations in Miltefosine resistance in L. 
donovani. 

We selected clinically Miltefosine resistant population of L. donovani promastigotes. Gene 
expression of highly resistant mutants was studied using RNA microarrays. RNA expression 

profiling of Miltefosine -resistant L. donovani revealed the over expression of few genes 
involved in drug resistance. Genes having more than two fold of over expression was validated 
by quantitative real-time RT-PCR. 

Further studies is going on to the identification of resistance molecular markers. 
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Abstract:  

The diagnosis of VL is complex because most clinical features are shared with other commonly 
occurring febrile hepatosplenic diseases that can be endemic along with VL. There are a number 
of tests that have been developed and evaluated for diagnosis of VL, including parasitological 
methods (direct parasite detection- DPD), and conventional serological methods (enzyme linked 
immunosorbent assay- ELISA and Immuno Fluorescence Assay- IFA). However, a combination 
of different diagnosis techniques is needed to obtain more precise results and to increase 
significantly the sensitivity of VL diagnosis. Two categories of unconventional methods have 
been described as complementary tools in the LV diagnosis, including the recombinant ELISA 
(rK39) and anti-fixed Leishmania chagasi promastigote IgG1 antibodies (FC-AFPA-IgG1). 
Considering these findings the aim of this study was created a new analysis algorithm to 
increase the diagnosis VL sensitivity, especially in the identification of false-negative cases that 
were not detected by DPD. In this respect two approaches to screening algorithms have been 
proposed: 1- using IFA, which serological test is available from the Ministério da Saúde, Brazil 
and 2 - using the rK39, which is a practical and highly specific test. The study population 
included seventy-seven children with of VL diagnosis confirmed by the clinical improvement 



 

after specific etiologic treatment. Our data demonstrated that all tested methods alone showed a 
sensitivity higher than that observed on DPD (IFA=74%, ELISA=88%, rK39=79%, FC-
AFPA=94%, DPD=48%). Furthermore, of the 40 samples (52%) with negative results on direct 
examination, 30 (75%), 35 (88%), 32 (80%) and 37 (93%) were positive in tests IFA, ELISA, 
rK39 and FC-AFPA respectively. Of the 20 samples (26%) with negative result at IFA, 17 
(85%), 15 (75%) and 16 (80%) were positive in ELISA, rK39 and FC-AFPA respectively. 
Finally, of the 16 samples (21%) that were negative in rK39, 11 (69%), 13 (81%) and 16 (100%) 
have conclusive results in tests IFA, ELISA and FC-AFPA respectively. Detailed analysis 
showed comparable performance of the rK39 and FC-AFPA-IgG1 to include samples with 
negative DPD and discordant conventional serology in the LV diagnosis, adding complementary 
sensitivity to the conventional methods. The results presented here demonstrate that use of an 
algorithm based on serological conventional and unconventional methods contributes to 
diagnostic inclusion of all samples tested.  
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Abstract:  

Euphorbiaceae family is a heterogeneous group of plants distributed in Colombian territory used 
for medicinal proposes. Studies in essential oils (EO) of the genus Croton have shown activity 
against Lesihmania. (Leishmania) amazonensis, and from C. macrostachyus against L. donovani 
and L. aethiopica. Activities against New World L. (Viannia) panamensis and L. (V) braziliensis 
involved in cutaneous leishmaniasis are scarce. The aim of this work was determine cell 
activities of plant extracts from Euphorbiaceae family against trypanosomatids. The EO of 
Croton pedicellatus Kunth (EO1) and C. leptostachyus Kunth (EO2) and the extract of 
Phyllanthus acuminatus Vahl (Ext1) were assessed against extracellular and intracellular forms 
of Trypanosoma cruzi, L. (Viannia) panamensis, L. (V.) braziliensis and Vero and THP-1 
mammalian cells. The antiparasitic and mammalian cells activities were determined by standard 
methods (microscopically and MTT colorimetric assay). The results were expressed as the 
inhibitory (IC50) or cytotoxic (CC50) concentration for 50% of parasites or cells and selective 
index (SI) calculated divided CC50 by IC50. EO1 and EO2 inhibited T. cruzi, L.(V.) panamensis 
and L. (V..) brazilienses free life forms (IC50 7.14 to 8.78 µg/mL) and L. (V.) braziliensis 
intracellular forms (EO1: IC50 36.74, SI: 0.45 and EO2: 19.77µg/mL, SI: 0.47) . The 
antiparasitic activities of Ext1 were IC50 55.61-91.22 µg/mL against free parasites forms and 
IC50 57.8 µg/mL, SI: 1.10 against intracellular forms of L. (V.) braziliensis. The EO cell 
toxicities were CC50 9.29 to 64.12 µg/mL on THP-1 cells and CC50 24.86 to 63.52 µg/mL on 
Vero cells. Amphothericin B activities on L. (V.)panamensis and L. (V.)braziliensis intracellular 
amastigotes were IC50 0.03 to 0.05 µg/mL, SI: 314. EO antiparasitic activities were 
demonstrated in this work; however given the mammalian cell toxicities showed, evaluation of 
their EO major components are required in order find antiparasite-selectives compounds. 
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Abstract:  

Visceral leishmaniasis associated with HIV/Aids coinfection (LV/HIV-Aids coinfection) can be 
characterized as an aggressive disease, which complicates accurate diagnosis. This study 
performs a comparison between the results of the rapid test detection of anti-Leishmania 
antibodies in the sera of patients (rK39) and the detection of parasite antigens in urine (KAtex) 
obtained from patients with suspected of coinfection, admitted to referral hospitals for the 
HIV/Aids in the State of Pernambuco, Brazil. According to the criteria of this study, 24 patients 
were selected with signing a consent form, sampling the blood and urine, in addition to 
information regarding Leishmania research in bone marrow aspirate (parasitological test). The 
coinfection LV/HIV-Aids diagnosis is based on the positive parasitological test. In the present 
study, this test defined 6 patients as positive, five of which were confirmed for rK39 and two 
with KAtex. Parasitological tests have not identified coinfection in 18 patients, two of which 
were positive by rK39 and four positive by KAtex. The use of a single test as a tool for 
diagnosis is usually not advisable to define cases of coinfection. The continuity of this study, 
with a larger number of cases, it is necessary for the rapid diagnosis using a small amount of 
biological material, making the case definition fast and low cost. This has encouraged the 
adoption of rapid tests in laboratories and field, being needed to be incorporated in the health 
services, which receive cases of LV / HIV-Aids coinfections. 
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Abstract:  

Leishmanioses are a complex of chronic diseases with high variability of clinical manifestations, 
thus hindering the diagnosis. Ocular and periocular alterations have been reported in canine 
visceral leishmaniasis, however, a detailed ophthalmologic evaluation and description of each 
clinical manifestation in dogs were rarely described. This study described the ocular alterations 
and their prevalences in naturally infected dogs by Leishmania infantum. The experimental 
protocol was approved by the Ethics Committee for Animal Use of the State University of Ceará 
(CEUA/UECE), protocol nº 08622833-1. Ten mongrel dogs, from the Zoonosis Control Center, 
varying in age and weight, were used. They were selected by immunofluorescence assay (IFA), 
enzyme linked immunosorbent assay (ELISA), being considered positive with titers ≥ 1:40, and 
by ocular lesions presence. Initially, the animals were subjected to corporal, ocular and 
periocular region clinical examination. Dogs were then classified into clinical scores, according 
to the appearance of clinical signs characteristic of visceral leishmaniasis, such as cachexia, 
onychogryphosis, alopecia, hepatosplenomegaly and skin lesions, ranging from 0 to 5, with 0 
being the absence of signals, 1, 2, 3 and 4 symptoms of mild to moderate and 5 as severe 
symptoms. Ocular lesions were also described in detail and classified into scores, ranging from 
0 to 2, being 0 the absence of signs, 1 as light symptoms and the 2 as intense symptoms. After 



 

semiquantitative analysis, the findings were expressed in percentages. 50% of dogs presented 
body condition score 2, 30% score 3 and 20% score 1.5. In the evaluation of ocular alterations, 
all animals had clinical manifestations in both eyes, and 20% of dogs had score 2 and 80% score 
1. The main changes were observed in the region were keratoconjunctivitis (90% of animals), 
periocular ulceration with alopecia (80% of animals), uveitis (60% of animals), blepharitis (50% 
of animals) and edema in 30% of animals. So, from the above, we can conclude that the ocular 
manifestations may be considered characteristic findings of the canine visceral leishmaniasis, 
which is very important to assist in differential diagnosis. 
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Abstract:  

Itraconazole (ITZ) is a synthetic triazole drug used to treat various fungal infections and with 
moderate activities against cutaneous and visceral leishmaniasis. It acts by inhibiting the 14-α-
demethylase through blocking the conversion of lanosterol to ergosterol, which disrupts fungal 
cell membrane synthesis. The technological advances have developed new systems for carrier 
drugs as a controlled drug delivery and drug targeting systems, many of those systems are 
prepared using biodegradable and biocompatible polymers. Poly (D,L Lactide-co-glycolide) 
(PLGA) nanoparticles constitute a good delivery system for drug distributions because of their 
biodegradable, biocompatible, bioadhesive properties and low toxicity. The main objective of 
this study was to develop a polymeric drug delivery system for ITZ intended to be intravenously 
administered, capable of improving the efficacy of ITZ in cutaneous leishmaniasis treatment. 
PLGA-ITZ nanoparticles were prepared by an oil-in-water emulsion solvent 
extraction/evaporation technique. Then characterized by high performance liquid 
chromatography (HPLC), drug loading, size (dynamic light scattering-DLS), surface charge 
(Zeta potential–Zeta-sizer) and particle morphology (scanning electron microscopy-SEM). The 
final concentration of ITZ was 1.25 mg/mL. The mean particle size of ITZ loaded nanoparticles 
was 236.83 ± 3.97 nm, the size distribution for all samples was unimodal with Polydispersity 
index ranging between 0.128 to 0.144. All the nanoparticles were spherically shaped with zeta 
potential of -2.07 ± 0.2 mV. 

For the in vitro assays, mammalian cell toxicity was determined using the MTT colorimetric 
assay while antileishmanial activities by direct microscopic analysis. Human THP-1 cells 
transformed into macrophages were infected with Leishmania (Viannia) braziliensis and L.(V.) 
panamensis parasites then treated with a serial dilution (1:3) of PLGA-ITZ (0-100µM) . No cell 
toxicity was induced in THP-1 cells after 72 h of treatment. No antileishmanial activities were 
observed after 72 h of treatment; moreover, activities after 120 h of treatment are discussed in 
this work. 
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Abstract:  

Cutaneous leishmaniasis (CL) is highly endemic in many countries over four continents, 
particularly in Africa and Mediterranean region. In Tunisia, three clinico-epidemiological forms 
of cutaneous leishmaniasis exist (zoonotic, sporadic and chronic) and are caused by three 
Leishmania species (L. major, L. infantum and L. tropica). During the last years, changes in the 
geographical distribution, increased observation of atypical clinical presentations and refractory 
response of some patients to treatment were observed. Therefore, detection and identification of 
Leishmania species from patients is central to diagnosis and treatment decision, continuous 
appraisal of the epidemiological situation, and to control strategies of the disease. Investigation 
of past CL cases and outbreaks will bring base line information to surveillance and control 
programs in endemic countries like Tunisia where CL is epidemic. The aim of this research was 
the validation of two molecular tools: the internal transcribed spacer (ITS1) PCR- RFLP, and 
nested PCR (T2-B4/L1-L4) followed by sequencing for the detection and identification of 
Leishmania DNA extracted from archived Giemsa stained slides of CL patients diagnosed in the 
Hospital Farhat Hached, Sousse, Central Tunisia. The assays were first validated on a selection 
of previously identified parasites having different geographical and host origins. They were then 
applied to a selection of positive Giemsa stained slides to identify the parasites. Results obtained 
with both techniques on isolated promastigotes are congruent with previous parasite 
identification (100%). Of the 33 DNA extracted from slides and amplified by either technique, 
27 were identified as L. major; 4 need further analysis and 2 were negative by both assays. 
However, nested PCR was more sensitive for detection and identification than PCR-RFLP 
(ITS1) (66% versus 44%). These results showed that these PCR based assays could detect and 
identify Leishmania DNA in archived slides and carry potential for laboratory diagnosis of 
leishmaniasis and for epidemiological investigation of transmission areas across their recent 
history. 

The study received financial support from MESRS-Tunisia (LR00SP04 /LR11IPT04) and from 
AUF-PCSI 2010 program. 
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Abstract:  

Canine visceral leishmaniasis (CVL) is a disease caused by infection with one of different 
protozoa of the genus Leishmania that have a cycle with a stage in the insect vector and one in 
the mammalian host. The transmission of the parasite occurs through the bite of insects of the 
genus Phlebotomus and Lutzomyia. The CVL can affect many organs and systems causing 
different clinical signs and the dogs can develop an asymptomatic and symptomatic disease. The 
immune response can be associated with the clinical signs onset. In the eye, immunocomplexes 
can be deposited on different structures causing tissue damage. Recent studies have reported the 
presence of amastigotes in eye structures. This makes us wonder if the cause of the lesions is 
due to the presence of Leishmania. Because there are few reports in the literature, the objective 



 

of this study was to describe the histological aspects of the eye, eyelids and eye muscles in dogs 
naturally infected by L. infantum. The experimental protocol was approved by the Ethics 
Committee for Animal Use of the State University of Ceará (CEUA/UECE), protocol nº 
08622833-1. Mongrel dogs (n=10), weight, age and sex varied, provided by the Center for 
Zoonosis Control of Fortaleza, Ceará, were used. Clinical signs, presence of ocular lesions and 
serological titer of antibodies measured by ELISA and IFA ≥ 1:40 were used for animal 
inclusion. After euthanasia was performed orbital exenteration. Eyes, lower eyelids and eye 
superior rectus orbital muscle were separated for histological processing. Slides were stained 
with hematoxylin and eosin and analyzed by light microscopy. The results were described 
according to macro and microscopic aspects. Uveitis, corneal opacity and purulent mucus 
secretion was observed in the eyes. The sclera presented edema, inflammatory infiltrate and 
infected macrophages in the microscopic analysis. The superior rectus orbital muscle were 
slightly swollen, it was possible to see a mild inflammatory infiltrate and rare infected 
macrophages in the perimysium with an optical microscope. The eyelids were swollen up, with 
hemorrhagic spots. In microscopic evaluation was observed moderate signs of edema, presence 
of red blood cells, intense inflammatory infiltrate and rare infected macrophages. We conclude 
that the pathology of ocular signs can be associated with the presence of parasite and the deposit 
of circulating immune complexes in the structures of the eye causing an inflammatory process. 
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Abstract:  

Canine leishmaniasis (CanL), caused by Leishmania infantum, is a veterinary health problem, in 
southwestern European countries, namely in Portugal. In addition, dog is considered the main 
reservoir host of leishmaniasis. Presently, laboratory diagnosis of CanL is mainly performed by 
direct parasitological and serological methods, which are not effective enough. Therefore, 
sensitive and specific molecular diagnostic tools are essential to detect Leishmania infection, 
both in symptomatic and asymptomatic dogs, since the latter group can also be a source of 
infection to the vectors. The polymerase chain reaction (PCR) is now a simple and powerful 
molecular tool that has proven to be more specific and sensitive than conventional diagnostic 
methods and can be performed on any biological sample. 

In this study we compared two PCR protocols with kinetoplastid primers (MC-PCR) and 
internal transcribed spacer 1 primers (ITS1-PCR) and a Leishmania nested PCR (LN-PCR) with 
ribosomal primersǂ. Additionally, NNN (Nicole-Novy-MacNeal) cultures were performed. A 
total of 200 bone marrow canine samples from symptomatic and asymptomatic dogs from the 
Alto Douro region, Portugal, were tested. The results showed that the highest rate of positives 
was detected by LN-PCR with 36%, following MC-PCR with 13% and ITS1-PCR with 9,5%, 
against the 1,5% detected by NNN culture of the biological samples. The LN-PCR revealed to 
be the most sensitive protocol and therefore an important tool to detect parasites’ DNA, in 
endemic and non-endemic areas, even in asymptomatic dogs, allowing the intervention in the 
early stages of this disease. 

This work was supported by funding from the research project PTDC/CVT/112371/2009 from 
Fundação para a Ciência e a Tecnologia (FCT), Ministério da Ciência, Tecnologia e Ensino 



 

Superior, Portugal. S. Cortes holds a fellowship from FCT (SFRH/BPD/44450/2008). ǂLN-PCR 
primers, were gently provided by Dr. Marina Gramiccia, Istituto Superiore di Sanitá, Rome, 
Italy. scortes@ihmt.unl.pt 
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Abstract:  

Fatty acids, especially those from phospholipids (PLFA), are essential membrane components, 
make up a relatively constant proportion of the biological membranes under natural conditions. 
However, under harmful conditions such as pathophysiology, changes in the environment and 
chemical exposure, the lipids proportion could undergo specific changes. Once these changes 
could be identified and revel to be specific for such adverse situation, it could be used as a 
biomarker. Thereby, clinically useful biomarkers can help, for example, to identify pathogenic 
organism carrying resistance to particular chemotherapeutic agent. Therefore, a specific 
biomarker can lead to a better therapeutic decision, regarding candidate drugs and their 
indications which could improve the effectiveness of treatment. The objective of this study was 
to compare the fatty acid profiles of L. chagasi and L. amazonesis isolates resistant and sensitive 
to trivalent antimony and to nitric oxide (NO). Parasites were obtained from the leishmania bank 
of the Medicine Department, Universidade Federal de Sergipe. Total lipids were extracted from 
lyophilized promastigotes forms in late logarithmic growth phase (50 mL; 5x108/mL cells). 
Fatty acid methyl esters (FAMEs) were obtained from total lipids, ester-linked lipids and ester-
linked phospholipids by MIDI, ELFA and PLFA techniques respectively. FAMEs were 
analyzed by chromatography and mass spectrometry. Differences in FAME profiles associated 
with species or NO and antimony resistance were assessed by non-metric multidimensional 
scaling, multiresponse permutation procedures and indicator species analyses using PC-ORD 
6.0. Previously to these analyses, molar masses of individual FAMEs were relativized by 
FAMEs totals within each sample. Isolates resistant and sensitive to NO and antimony had 
different MIDI-FAME profiles, regardless the species. However, neither ELFA nor PLFA 
profiles differed between sensitive and resistant isolates. The fatty acid 18:1 Δ9c was increased 
in sensitive isolates (p<0.001), whereas an as-yet-unidentified peak showed the opposite trend 
(p<0.01). We can conclude that these two fatty acids have potential as biomarkers for NO and 
antimony resistance in L. chagasi and L. amazonesis, which can help to introduce the right 
therapy to patients faster than today. Support: Fapitec/SE; Capes DS; CNPq 
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Abstract:  

Calcium channel blockers (CCB) are a class of drugs widely used in the therapy of 
hypertension, cerebrovascular spasms, and other pathogeneses. CCB have been considered 
promising anti-parasitic candidates, and can partially reverse multidrug resistance, presumably 
by increasing cellular drug accumulation. Additionally some CCB have been shown to 
successfully inhibit Leishmania (L.) donovani in vitro infection and in BALB/c mice. 
Furthermore, nimodipine was in vitro effective against promastigotes and intracellular 
amastigotes of Leishmania (L.) infantum, resulting in strong ultrastructural damage to the 
mitochondria and plasma membrane. Considering the need for alternative treatments for 
leishmaniasis, the present work evaluated the in vitro activity of the CCB amrinone, fendiline, 
lidoflazine and mibefradil against Leishmania (L.) amazonensis, Leishmania (L.) braziliensis 
and L. (L.) infantum. The in vitro cytotoxicity in mammalian cells was determined to provide the 
selectivity index. Finally, a liposomal formulation of nimodipine containing phosphatidylserine 
(PS) was developed for evaluation of CCB in vivo efficacy, golden hamsters were previously 
infected with L. (L.) infantum amastigotes (1.8×108/animal). Forty-five days after infection, the 
hamsters were i.p. treated for ten consecutive days with amlodipine (10 mg/kg/day), fendiline (3 
mg/kg/day), nimodipine (40 mg/kg/day), liposomal nimodipine (0.86 mg/kg/day) or Glucantime 
(50 mg/kg/day) (n = 5/group). The animals were euthanized 57 days post-infection and the 
parasite burden was evaluated by real time PCR. The in vitro results demonstrated that fendiline 
and lidoflazine were active against promastigotes, with 50% effective concentrations (EC50) 
ranging from 2 to 21 µM, and against L. (L.) infantum intracellular amastigotes, with EC50 
values of 11 and 15 µM, respectively. The in vivo results revealed lack of activity for 
amlodipine, fendiline and nimodipine. Liposomal nimodipine caused a significant decrease (97 
%) in the parasite burden in the spleen, but failed to treat the liver. These results suggest 
preferential spleen targeting to the spleen rather than the liver, but the use of higher doses of 
drugs entrapped in the liposomes might overcome this problem. These results corroborate the 
efficiency of PS-liposomes in the targeted delivery of drugs to Leishmania, which is primarily 
due to the interaction with macrophage scavenger receptors. This work was supported by 
FAPESP. 
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Abstract:  

Visceral leishmaniasis is an anthropozoonosis chronic, with high public health importance. 
Shortly after the bite of the insect and the parasite inoculation, neutrophils are recruited to the 
site of infection, as a protective immune response. This defense mechanism occurs by increased 
production of reactive oxygen substances, also known as oxidative stress. Therefore, the 
objective of this study was to evaluate the correlation and the influence of neutrophil proportion 
on oxidative stress in naturally infected dogs by Leishmania infantum. This study was approved 
by the ethics committee for animal use of the state university of Ceará (CEUA/UECE), nº 
11223318-0/50. Twenty mongrel dogs, varying in age and weight, were used. They were 
selected by immunofluorescence assay (IFA) and by enzyme linked immunosorbent assay 
(ELISA), being considered positive with titres ≥ 1:40 and the parasitological examination of 
Leishmania infantum amastigote forms in bone marrow smears. The dogs were grouped in 
negative dogs (ND = 10) and symptomatic dogs (SD = 10). Blood samples (10mL) were 
obtained, by jugular puncture, and distributed into tubes containing EDTA, for differential 



 

counting of neutrophils, and activator gel for obtaining serum. Serum samples were stored at -
20°C until use. Oxidative stress was evaluated by the thiobarbituric acid reactive substances 
method (TBARS), which measures the levels of lipid peroxidation. Data were expressed 
according to a standard curve of malondialdehyde (MDA) (µM x 102 of TBARS) in relation to 
the neutrophil count (K/ml) of blood samples. To identify the association and the influence of 
the neutrophil proportion on oxidative stress were used the Spearman correlation test and linear 
regression, respectively. In all cases p ≤ 0.05 was considered significant. Statistical analysis was 
performed using the software GraphPad Prism 5.0. A positive correlation was observed between 
the neutrophil proportion and TBARS levels, in both groups. Furthermore, TBARS presented 
more elevated and suffered greater influence of neutrophil proportion, in SD group. We can 
conclude that there is a direct dependency between the neutrophil proportion and oxidative 
stress. Moreover, we observed the importance of neutrophils in the protective response to 
infection with Leishmania infantum. 
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Abstract:  

In the search for new alternatives of leishmaniasis treatment, the discovery of therapeutic 
properties of active substances present in plant extracts has attracted the interest. Morinda 
citrifolia, commonly known as Noni, stands out since it has several active substances that have 
antimicrobial, antiviral and antifungal and potential activity against protozoa such as the 
members of Leishmania genus. We carried out the phytochemical study to evaluated, in vitro, 
the cytotoxicity of crude extract of M. citrifolia fruit, using macrophage cells and 
antileishmanial activity against Leishmania chagasi. The crude extract was obtained from the 
release of the liquid by the fruits and was carried out the phytochemical screening and the high 
performance liquid chromatography with diode array detector and light scattering. 
Antileishmanial activity was tested against promastigotes and intracellular amastigotes. The 
crude extract showed a yield of 6.31% and the phytochemical screening showed the presence of 
anthraquinones, flavonoids, alkaloids, terpenoids, saponins, coumarins, phenolic compounds, 
tannins, anthocyanidins and chalcones. The high performance of liquid chromatography with 
diode array detector and light scattering identified phenolics and aromatics compounds as the 
major constituents. Antileishmanial activity was tested against promastigotes and intracellular 
amastigotes. The extract showed a dose-dependent activity and the IC50 was of 196,9µg/mL for 
promastigotes and 57,8µg/mL for intracellular amastigotes. The cytotoxicity assay showed that 
the extract is toxic for the protozoan and not to the cell. Transmission electron microscopy was 
performed to evaluate the ultrastructural alterations in promastigotes treated, for 24 hours, with 
15 to 120µg/mL of crude extract and results showed cytoplasmatic vacuolization, lipid inclusion 
and increased activity of exocytosis. The crude extract of M. citrifolia fruit is active against L. 
chagasi in the in vitro model and promising for further researches of new treatments for 
leishmaniasis. 
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Abstract:  

Previous studies demonstrated that drug resistance in Leishmania spp. is caused mainly by 
changes in membrane permeability allowing a reduction of intracellular drug accumulation or a 
decreased of drug in-take. This can be not only a consequence of a higher expression of 
multidrug resistance genes but also the ability of selectively increasing the number of gene 
copies associated to pumps. The augment of gene copies leads to higher expression and, 
consequently to accumulation of pumps in the cellular membrane of the parasite. Three proteins 
seem to be relevant in this multidrug resistance scenario: ABC-thiol transporter (MRPA), 
pteridine reductase 1 (PTR1) and p-glycoprotein (MDR1). Two other proteins, belonging to the 
glutathione metabolism and folate biosynthesis pathways, respectively, seem to be important as 
well: gamma-glutamylcysteine synthetase (GSH1) and dihydrofolate reductase-thymidylate 
synthase (DHFR-TS).Therefore, this study analyses multidrug resistance gene copies of 
Leishmania infantum promastigotes that had previous contact with common antileishmanial 
drugs and new chemically synthesized compounds, assessing the importance of pump associated 
genes. L. infantum isolates obtained from previously infected BALB/c mice treated with sodium 
stibogluconate or two Trifluralin derivatives (TLF-A3 or TLF-A7), both free and incorporated in 
liposomes, were used for DNA extraction. Cultured L. infantum promastigotes resistant to these 
compounds, as to meglumine antimoniate and miltefosine were used as positive controls. The 
number of MRPA, PTR1, MDR1, GSH1 and DHFR-TS gene copies were quantified by real-
time PCR.Comparing the results of the five analyzed genes it is possible to predict the 
sensitivity/resistance level of each isolate. This new approach showed that studies focused only 
in mRNA expression, though relevant, should be completed by the analysis of target genes copy 
number which plays an important role in Leishmania multidrug resistance. 

 This study was funded by the Portuguese Foundation for Science and Technology and the 
European Union (FEDER) through projects PTDC/CVT/098290/2008 and 
PTDC/CVT/113121/2010. Rodrigues A. holds a PhD scholarship (SFRH/BD/73386/2010). 
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Abstract:  

Visceral leishmaniasis is a chronic debilitating disease endemic in tropical and subtropical areas 
worldwide. The first therapeutic approach consisted in the parenteral administration of trivalent 



 

antimony (SbIII), which was later abolished due to the high toxicity and side effects of such 
compound. The employment of a drug delivery system could result in reduced dosage and 
consequently, diminished toxicity associated to SbIII, enabling its reinclusion as an efficient 
therapeutic strategy against leishmaniasis. The present investigation evaluated the utilization of 
conventional liposomes as carriers of SbIII in a murine model of leishmaniasis. For this purpose, 
liposomes composed of diestearoylphosphatidylcholine and cholesterol (5:3) were obtained 
according to the freeze / thaw technique and hydrated in a solution of tartar emetic. Empty 
liposomes, hydrated in phosphate buffer, served as control vehicles. Isogenic BALB/c mice, 
aged 6 to 8 weeks, were intravenously inoculated with 1 x 107 Leishmania (Leishmania) chagasi 
promastigotes (C43 strain). Six weeks post infection, the animals were divided into four groups 
(n=4) and treated intraperitoneally with either (1) phosphate buffer, (2) tartar emetic at 9 mg/kg, 
(3) empty liposomes or (4) SbIII at 9 mg/kg encapsulated in liposomes. Ten days after 
treatment, animals were euthanized and the parasite load associated to the liver, spleen and bone 
marrow evaluated through limiting serial dilution. In order to evaluate any potential toxicity 
associated to the formulations, creatine phosphokinase, transaminases and creatinine levels were 
assayed from animal sera. Liposome characterization revealed size, polydispersity index and 
encapsulation efficiency of 222.5 nm, 0.214 and 15%, respectively, for a formulation containing 
4 mg SbIII/mL. After treatment it was observed 58%, 21% and 33% reductions in parasite load 
in the liver, spleen and bone marrow respectively. Serum biomarkers provided no evidence of 
cardiac, renal or hepatic impairments. No difference in parasite load was observed after 
treatment with free SbIII for any of the evaluated organs. The results of the present study attest 
for the ability of such liposomal system to reach organs containing cells of the mononuclear 
phagocytic system and innovate with data regarding efficient drug delivery to the bone marrow. 
Financial support: Fapemig, LGqA/DEGEO, Rede Mineira de Bioterismo. 
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Abstract:  

Chloroaluminum phthalocyanine (ClAlPc) has been used as photosensitizer in photodynamic 
therapy (PDT) constitutes an important alternative for cutaneous leishmaniasis (CL) treatment. 
Nanotechnology constitute a useful tool for develop drug delivery systems for transdermic 
applications to achieve greater drug penetration, biological activity and avoid adverse effects. 
The aim of this study was to develop a nanoemulsion (NE) for ClAlPc and evaluate its in vitro 
activity against Leishmania (Viannia) braziliensis and L.(V) panamensis after PDT. NEs 
(oil/water) with and without-ClAlPc were prepared by ultrasonication process. The aqueous 
phase containing type I water, glycerol and Tween20 and the oil organic Phospholipid PL90, 
oleic acid and ClAlPc. The oil phase was added slowly to the aqueous phase, sonicated, 
rotoevaporated and stored at 4ºC. The formulations were evaluated for the particle size, 
polydispersity index (dynamic light scattering-DLS), surface charge (Zeta potential-Zeta-sizer), 
phospholipids (Bartlett acid-digestion procedure) and the final ClAlPc concentration 
(spectrofluorometry). For the in vitro activities, human THP-1 macrophages (0.0001-10 µM) 
and Leishmania-intracellular amastigotes (0.004-0.5µM) were treated with serial dilution of 
compounds for 24 h. The cells were irradiated at a fluency of 5J/cm2 using a photoreactor, lamps 
(50 W, 120 V), 0.33 mV power (spectral range 597-752 nm). Mammalian cell toxicities were 
determined by colorimetric MTT colorimetric assay and antileishmanial activities 



 

microscopically by direct cell counting. ClAlPc-NEs were prepared more than 10 times showing 
average of size values between 55.25 to 212.5 nm, polydispersity index 0.08 to 0.4, zeta 
potential -2.26 to -22.4mV, ClAlPc concentration 92.52 to 200.13 µM and phospholipids 4700 
to 8000 nmol/mL. Physicochemical parameters varied with each preparation, but homogeneity 
and stability when stored at 4ºC were excellent. For the in vitro test, 0.5 and 0.1 µM CLAlPc-
NE-PDT inhibited 98 and 82% of L.(V.) braziliensis and 67 and 25% of L.(V.) panamensis 
intracellular amastigotes. No parasite-inhibition was observed in dark conditions neither after 
NE-without ClAlPc and PDT. ClAlPc-NE was toxic for THP-1 cells before and after PDT. A 
ClAlPc-NE was physicochemical stable with in vitro antileishmanial activity, but toxic for THP-
1 cells. 
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Abstract:  

Leishmaniasis is caused by many species of protozoa the genus Leishmania. Leishmaniasis 
threatens about 359 million people in 88 countries around the world. There are about 12 million 
people infected worldwide. The chemotherapy used in leishmaniasis is considered ineffective, 
there are various strains resistant and can cause serious side-effects, making treatment difficult 
and expensive. In previous studies we observed effect of extracts derived from plants belonging 
to the genus Ruta, Ageratum and Tabebuia on promastigotes (infective forms) of Leishmania 
amanzonensis in axenic parasite culture. However, we had not observed the effect of these 
extracts during amastigotes forms multiplication inside mammalian cells. Thus, the aim of this 
study was determine the effect of plant extract Ruta graveolens, Tabebuia impetiginosa and 
Ageratum conyzoides on the multiplication of amastigotes. Methods: peritoneal macrophages 
(BALB/c) were plated in 24 well plates, after 24 hours parasites were added to invade cells 
during five hours. Then cells were treated with the extracts in predetermined concentrations. 
After 72 hours, coverslips were fixed and observed under fluorescence microscope after staining 
the cell with polyclonal antibody against the parasite. Results: Two hundred infected cells were 
counted and the number of amastigotes internalized in each cell. A significant decrease (P<0.05) 
in the number of amastigotes in cells treated was observed compared to control cell. Treatment 
with extracts from T. impetiginosa, A. conyzoides and R. graveolens generated a reduction in the 
number of amastigotes of about 30%, 40% and 45% respectively. Conclusion: The plants 
extracts have activity against amastigotes and promastigotes of L. amazonensis. Financial 
Support: Fapemig/ UFU/ CNPq. 
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Abstract:  



 

Leishmaniasis are vector-borne parasitic diseases, caused by protozoa of the genus Leishmania. 
Three complexes have great importance: Braziliensis, Mexican and Donovani which have 
different clinical presentations as mucocutaneous, cutaneous and visceral form. The aim of this 
study was to develop a molecular diagnostic kit for leishmaniasis which is possible to detect and 
differentiate three major complexes of the genus Leishmania, especially in areas of co-existence 
with Chagas disease. We performed DNA extraction with phenol / chloroform (SAMBROOK et 
al., 1989) from 28 human blood samples from the University Hospital of Uberlândia, whose 
patients were suspected for leishmaniasis. Multiplex PCR was performed with primers 
descriptor by Harris et al. (1998) and visualized in 1.5% of agarose gel. Multiplex PCR could 
differentiate the three complexes that produce distinct molecular weights (146-149, 218-240 and 
351-394pb to complex L. braziliensis, L. donovani and L. mexinaca, respectively). In some 
cases it was possible to verify the mixed infections of Leishmania species and there was no 
cross-reactivity with Trypanosoma cruzi strains tested in the experiments, suggesting a good 
specificity for the technique. The lyophilization process did not impair PCR reaction and 
appears to allow storage of the compounds for long periods of time without loss of quality. The 
multiplex PCR was able to make the differential diagnosis of Leishmania complexes and may be 
applicable in the near future. Financial support: FAPEMIG/CAPES. 
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Abstract:  

Sensitive and specific rapid diagnostic tests (RDT) for canine visceral leishmaniasis are needed 
for confirmation of clinically suspected cases, and for identification of infected dogs in 
epidemiological studies and control programmes. Immunochromatographic dipstick RDTs using 
rK39 antigen have been widely used, but their reported diagnostic performance is variable. 
Here, we investigate the sensitivity of rK39 dipstick tests to detect infection, disease and 
infectiousness in a longitudinal cohort study of natural infection in Brazil, and use meta-analysis 
to estimate the sensitivity and specificity of rK39 dipstick tests from published studies. The 
sensitivity of the rK39 RDT in Brazil to detect infection, disease and infectiousness was 46%, 
77% and 78% respectively. Sensitivity increased with time since infection and disease severity 
(measured by antibody titre, parasite load and clinical score). Meta-analysis of data from 16 
published studies showed that the combined sensitivity of rK39 RDTs was 87% to detect 
clinical disease and but only 59% to detect infection. Combined specificity was 99%. Sensitivity 
and specificity varied considerably between studies. We discuss the implications of the low 
sensitivity to detect infected dogs for epidemiological studies and control programmes. 
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Abstract:  

Emergence of flowcytometry and cell imaging has put tremendous expectation from Leishmania 
biology. A major challenge in this area has been to develop a fluorescent Leishmania parasite, 
which could be efficiently traced within the harboring macrophages and experimental host. This 
will immensely help the biologist to pinpoint on only infected macrophages and not the 
uninfected fellow macrophages. Using this technology, a stable cellular system of DsRed, a red 
fluorescent protein (RFP) expressing Leishmania donovani which has a broad excitation (400-
550 nm) and emission (550-700 nm) spectrum, was developed for the screening of agents that 
modulate activation of the caspase cascade and thus induce apoptosis. It was interesting to note 
that the DsRed expressing L. donovani infects macrophages at a much faster rate and achieves 
80-90% infections within a short span of 12 hrs. Upon treatment with amphotericin B and 
miltefosine, apoptosis of parasites were accompanied with the decline in fluorescence of DsRed, 
suggesting its suitability for screening purpose. On the other hand, the proliferation of DsRed 
expressing parasite was also demonstrated using CFSE. In addition to this, redox status of the 
macrophages infected with the DsRed expressing parasite were also measured using DCFDA 
dye, re-affirming suppression of the induction of reactive oxygen species upon infection. 
Furthermore, imaging of the hamster infected with DsRed expressing L. donovani shows the 
localization of fluorescent parasite within lymph nodes and their subsequent dissemination 
within next 15 days. Though, some improvements are yet to be done, DsRed expressing L. 
donovani flexibly accommodates commonly used dyes (emission ~540nm; FITC, DCFDA, 
CFSE, vibrant green etc.) as it occupies the mainly FL-2 detector channel (excitation/emission 
maximum of DsRed ~ 558nm/583 nm) in flowcytometer. As a result, it leaves us with more 
choice to perform multiple combinations, because FL-1 channel (emission ~540nm) is free and 
so many dyes having same excitation spectra can be used. We have accomplished to perform the 
multiparametric flowcytometry on macrophages infected with DsRed expressing L. donovani, 
demonstrating apoptosis, redox status etc. on single cell level. Along with Green Fluorescent 
Protein (GFP) tagged L. donovani, DsRed expressing L. donovani offers a promising 
advancement in this area. 
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Abstract:  

Leishmaniasis affects millions of people worldwide and represents one of the major public 
health problem. Leishmania spp. control relies primarily on chemotherapy, with the mainstay 
being pentavalent antimony (SbV) complexed to carbohydrates in the form of sodium 
stibogluconate (Pentostam®) or meglumine antimoniate (Glucantime®). Due to the emergence 
of drug resistance, the absence of effective vaccines, and the spread of insecticide-resistant 
vectors, Nevertheless, treatment is becoming extremely difficult. Although antimonials 
derivatives have been used for chemotherapy for over 100 years. The mode of action of SbV is 
still poorly understood. Thus, identification of affordable and readily available drugs against 
resistant parasites is of global demand. To explore the effect of SbV on human macrophages 
gene expression, a PCR array analysis was performed using drug transporters and oxidative 
stress pathways to compare gene expression profiles of Leishmania braziliensis-infected human 
monocytes derived macrophages (MDM) and non-infected cells treated or not treated with 
Glucantime®. The SbV treatment induced changes on the expression of a few host genes, 



 

regardless of the L. braziliensis infection. On the other hand, L. braziliensis infection had a 
greater effect on modulation of the host gene expression, especially in the glutathione 
biosynthesis pathway. Analysis of the gene expression indicated that the expression of twenty-
two genes was modified by at least threefold upon SbV treatment, with ten genes up-regulated 
and twelve down-regulated. The expression of ABCB6 and SCARA3 genes was up-regulated in 
infected primary human monocyte-derived macrophages by SbV treatment. Our analysis 
suggests that the expression of a few genes is altered by SbV treatment, and some of these 
encoded proteins may be implicated in the molecular and biochemical mechanisms resistance to 
antileishmanial drugs. 
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Abstract:  

Crude ethanolic extract from stems of Caesalpinia echinata Lamarck showed in vitro 
leishmanicidal activity (90%) against amastigote-like of Leishmania (Leishmania) amazonensis 
and it when avalued for mononuclear cells from human peripheral blood at 20 g/ml did not 
show toxicity. Crude ethanolic extract (EE) from stems of C. echinata was submitted to gel 
permeation chromatographic fractionation and furnished an enriched fraction (EF) that inhibited 
the growth of L. (L.) amazonensis at 80% at 20 g/ml. Next it was evaluate the safety of EE and 
EF of C. echinata in Swiss-Webster mice orally treated by a single oral dose of 5000 mg/kg. The 
LD50 was estimated be greater than 5000 mg/kg by oral route. Based on others in vivo studies 
of genus species and the lack of mortality, clinically significant adverse effects and 
morphological parameters changes, Swiss-Webster mice received a single low oral dose EE and 
EF of 300 mg/kg to evaluate daily weight gain, clinical toxicity test, histopathologic evaluation 
and the hematological and biochemical profiles of the blood. Our present study showed that 
crude ethanolic extract (EE) and an enriched fraction (EF) of C. echinata had in vitro 
leishmanicidal activity at 20 g/ml. Although Brazilwood or “Pau-brasil” has not been used by 
traditional medicine, EE and EF from stems showed a pharmacological potential. The results 
indicated that C. echinata, administered acutely, was not toxic orally in mice, since mortality or 
adverse symptoms after the dose limit of 5000 mg/kg was not observed neither at 300 mg/kg as 
expected. Indeed, animals behaviour such as appetite, water ingestion and morphological 
analyses suggested that EE and EF of C. echinata were not toxic. Although in the biochemical 
analysis the acute administration of EE and EF of C. equinata afected creatinine results, those 
results were not clinically significants for the animal health as they are in the acceptable rate 
expected in this analysis for this animal line. Histopathological examinations showed no 
evidence of necrosis in the liver or kidney of mice corroborating with these biochemical 
parameters. Other studies in vivo will be conducted to confirm the leishmanicidal activity of 
these extracts. 

 Apoio Financeiro-Fapemig. 
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Abstract:  

Development of new drugs constitutes a Leishmaniasis research priority. For many years, the 
purine salvage pathway of parasitic protozoa is regarded as an attractive chemotherapeutic 
target. The Methylthioadenosine phosphorylase (MTAP) enzyme plays an essential role in 
metabolic pathways. In presence of phosphate, the MTAP recycles the 5’-deoxy-5’-methylthio-
adenosine (MTA), a toxic by-product of the polyamine pathway, into adenine and 5’-
methylthioribose-1-phosphate then incorporated respectively into the salvage pathways of 
purines and methionine. Thus, MTAP constitutes the initial enzyme in these pathways. In this 
paper, the homology modeling of the Leishmania infantum (Li) MTAP three-dimensional (3D) 
structure, by the use of the I-tasser server and analysis of the alignment of the obtained 3D 
model with the human one, via the Pymol software, were accomplished. The two MTAP 3D 
structures were globally compared, especially around the active site looking at the amino acids 
characteristics, the electrostatic potential and distances of some residues to the substrate (MTA). 

The in silico comparison of the two MTAP 3D models showed differences at different levels. 
Indeed, 5 of the 17 amino acids, involved in the active site, are different. The electrostatic 
profile of the Leishmania MTAP model, around the active site, is anionic with a negative 
electrostatic potential reaching - 38 volts. While the one, around the human protein active site, is 
cationic with a positive electrostatic potential which reaches 58 volts, in the bottom of the active 
site pocket. Distances of the majority of involved active-site-residues, in the human MTAP 3D 
model are nearest to the substrate than the corresponding ones in the Leishmania protein model. 
Shifts were also observed, on the aligned 3D structures, on the N and C terminal extremities and 
on a central helix. These sequence divergences are concordant with those observed in the 
primary sequence alignment of the proteins. Because of the extent of 3D structure differences 
between Leishmania MTAP and the human protein, these could be exploited to design specific 
inhibitors of the parasitic enzyme. The study constitutes a step towards validation of MTAP as a 
candidate drug target. 

The study received financial support from Ministry of Higher Education and Research in 
Tunisia (LR00SP04 & LR11IPT04) and from the Institut Pasteur Calmette & Yersin 
Programme. 
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Abstract:  

Leishmaniasis is endemic in 92 countries, with 350 million people at risk of becoming infected. 
More than 10 million people are suffering from cutaneous leishmaniasis and over 1.5 million 
new cases are diagnosed annually. The life cycle of Leishmania protozoa involves two stages: 
the promastigote that exists in the vector sand fly, and the amastigote that reproduces in 
macrophages of the host. Curative effect of Nitric Oxide (NO) in therapy for cutaneous 
leishmaniasis has been proven in vitro and in vivo. The aim of this study was to investigate in 
vitro the antileishmanial activity of the NO donor Diethylammonium (Z)-1-(N,N-
diethylamino)diazen-1-ium-1,2-diolate (DEA/NO, C4H11N3O2•C4H11N), WR014614, and 
WR167996. DEA/NO and WR014614 (R1-HNOH) in pH 7.4 solution form NO and/or Nitroxyl 
(HNO). HNO is the reduced form of NO and similarly to NO it has potential applications in 
medicine. WR167996 (R2-HNOH) is a 3-electron reduced form of NO. We investigated the 
effect of these compounds against two species of the Leishmania parasites: L. major (Old 
World) and L. panamensis (New World). The promastigotes were cultured in Schneider’s Insect 
Medium supplemented with fetal bovine serum (FBS) at 220C, and the amastigotes in 
macrophages were cultured in Dulbecco’s Modified Eagle’s Medium (DMEM) supplemented 
with FBS at 370C under 5% CO2 atmosphere. The tested compounds killed promastigotes and 
amastigotes in a time- and dose-depended manner. DEA/NO (400µg/ml) completely suppressed 
parasitemia in freshly prepared solution of macrophages and promastigotes (1:10 ratio of 
macrophages to promastigotes). The IC50 for WR014614 and WR167996 against promastigotes 
was 200 and 40µg/ml, respectively, while the IC50 for WR014614 against amastigotes in 
macrophages was less than 1µg/ml. This study identified two classes of chemicals with the 
potential to be used as treatment of cutaneous leishmaniasis. 
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Abstract:  

Current therapy against visceral leishmaniasis is far from satisfactory, due to serious limitations 
such as drug unresponsiveness, difficult route of administration, emergence of resistance, high 
cost and toxicity. Targeting trypanosome protozoan polyamines and their associated enzymes 
has become interesting as a novel anti-parasitic therapy (Oliveira 2007, Tavares 2010, Tavares 
2012), since in trypanosomatid protozoa, polyamines participate actively in the endogenous 
redox equilibrium. Based on this, the bisnaphthalimidopropyl (BNIP) polyamines derivative 
compounds were designed and identified as inhibitors of the Leishmania Silent Information 
Regulator 2 (SIR2) NAD+-dependent deacetylase (Tavares 2008). 

A small library of BNIP compounds was synthetized and screened on the proliferative stages of 
Leishmania infantum (L. infantum) parasite, the causative agent of visceral leismaniasis. The 
potential of these compounds was demonstrated in vitro and in vivo using BALB/c mice 
chronically infected with L. infantum as a model (Tavares 2012). These experiments led to the 
identification of BNIPdiaminooctane (BNIPDaoct) as an effective compound able to induce 
significant reduction of the parasite load in the spleen and liver of infected mice. Moreover, no 



 

indications of haematological toxicity were detected, hence making BNIPDaoct a potential 
therapeutic agent against leishmaniasis. 

However, these compounds have some drawbacks, including their low aqueous solubility and 
some toxic effects in higher doses. To overcome these limitations we have designed drug 
delivery systems (DDS) to enhance delivery of BNIP derivative compounds which reduce 
adverse toxic effects, and hence increasing their biopharmaceutical efficacy. One of the DDS 
was based on BNIPs encapsulated on polymeric nanoparticles of pegylated poly(lactic acid) 
which exhibitied in vitro antileishmanial activity with significant reduction of mammalian 
cellular cytotoxicity (Lima 2012a). Furthermore, the poly(D,L-lactide-co-glycolide) 
nanoparticles containing BNIPDaoct were able to reduced drug cellular toxicity, retaining its in 
vitro anti-leishmanial activity and leading to a significant in vivo reduction on the parasite 
burden in the infected mice spleen when compared with the free drug or amphotericin B (Lima 
2012b). These BNIPs drug delivery systems seem to be a promising therapeutically approach to 
control visceral leishmaniasis in the future. 
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Abstract:  

Leishmaniasis is a severe public-health problem. Efforts to search new, effective and safe agents 
for the treatment of disease have occurred for several decades. Chitosan is a naturally 
polysaccharide obtained by deacetylation of chitin. Chitosan can be found in different molecular 
weights (MW) and degree of deacetylation, and its diversity can be exponentially increased by 
including chemical modifications. The present study aims to investigate the in vitro 
antileishmanial activity of low and medium MW chitosans against different Leishmania species. 
In the results, these products were effective against stationary-phase promastigotes of L. 
amazonensis, presenting IC50 values of 61.2, 82.1 and 77.1 μg/ml, respectively for low MW 
chitosan, and of 72.5, 67.1 and 77.7 μg/ml for medium MW chitosan, respectively. The 
treatment of murine macrophages infected with L. amazonensis promastigotes using the low and 
medium MW chitosans showed reductions in the parasite load in the order of 77% and 92%, 
respectively. The applied low and medium MW chitosans presented a low cytotoxicity in 
murine macrophages and a null hemolytic activity in type O+ human red blood cells. No nitric 
oxide (NO) production was observed in macrophages after stimulation with the low and medium 
MW chitosans, indicating a possible direct effect of the products in the amastigotes intra-
macrophages. In conclusion, the results demonstrate that low and medium MW chitosans 



 

present a possible direct effect in the infected host cells and can be used to provide a safe and 
less expensive treatment for leishmaniasis on its own, or also in association with other drugs. 
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Abstract:  

American cutaneous leishmaniasis (ACL) is an infectious, non-contagious disease caused by 
different species of protozoa of the genus Leishmania, which affects the skin, cartilage and 
mucous membranes of the upper respiratory tract. It is widely distributed in Brazil, with cases 
registered in all states. The pentavalent antimonials are the first choice drugs in their treatment, 
but they have important limitations regarding security, presenting hepato, cardio and 
nephrotoxicity. The use of plant extracts is promising for the treatment of ACL, since many 
secondary metabolites with structural variety have proved to be active against the parasite, with 
low toxicity, and allowing other forms of administration. The aim of this study was to evaluate 
the anti-Leishmania activity of Methanolic Extract of Selaginella selowii (MCE) in vivo in 
hamsters infected with Leishmania amazonensis. The animals were infected with 106 L. 
amazonensis promastigotes (0.05 mL) in the left footpad. Four weeks after infection, they were 
treated orally with MCE (50mg/kg) or PBS (0.05 ml) once a day for 20 days. Other groups were 
treated with five intralesional injections of MCE (50mg/kg) or PBS with intervals of four days. 
Seven days after the end of treatment, thickness of the infected paws was determined weekly by 
measuring with a caliper and parasite load was evaluated in the site of infection, lymph nodes 
and spleen. Histopathological study was carried out in various organs at the same point of time. 
The oral treatment with MCE reduced paw thickness and parasite load compared to the group of 
untreated animals. The treatment by intralesional route resulted in a significant increase in paw 
thickness, but with significant reduction of the parasitic load. These data strongly suggest the in 
vivo activity of methanolic extract of S. sellowii in hamsters infected with L. amazonensis, 
demonstrating the potential of this natural product for future use in the treatment of cutaneous 
leishmaniasis. 
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Abstract:  

In Brazil, visceral leishmaniasis control is based on diagnosis and euthanasia of seropositive 
dogs. The recommended diagnostic protocol is Dual Path Platform named DPP® LVC 
confirmed by ELISA EIE-LVC®. This protocol shows good sensitivity to identify symptomatic 
dogs, but low detection of asymptomatic cases. Tests using multiple antigens are more sensitive 
since different dogs, when infected hardly produce antibodies against the same set of antigens. 
We aim to develop a multiple antigen rapid test for serodiagnosis of canine visceral 
leishmaniasis (CVL). Twelve recombinant antigens (Lci1, Lci2, Lci3, Lci4, Lci5, Lci6, Lci7, 
Lci8, Lci10, Lci11, Lci12 and Lci13) were previously selected using Leishmania infantum 
genomic and cDNA libraries. Selected fragments were produced using Escherichia coli, 
transformed with pRSET plasmid constructions, and purified by affinity chromatography. 
Reactivity of sera from L. infantum naturally infected dogs was evaluated against recombinant 
antigens (rAgs) using multi-antigen print imunoassay (MAPIA). rAgs that showed more 
promising results using MAPIA were individually impregnated in nitrocellulose membranes and 
tested against sera from parasite-positive dogs in the multi-antigen DPP. Lci1, Lci2, Lci4, Lci5, 
Lci8 and Lci12 were the more recognized rAgs by infected dog sera, using MAPIA. Reactivity 
of the six selected rAgs was evaluated using DPP against 55 sera from parasite-positive dogs. 
Considering the individual positive reaction of each rAgs, the serum reactivity varied from 0% 
to 69%, while the reactivity increased to 82% when the sera reacted with at least one of the 
rAgs. Two (Lci1 and Lci2) out of these six antigens showed highest sensitivities, and were 
further selected to be independently tested in two different concentrations in DPP, by 3 INCT-
DT laboratories: BA, MG and RN. Lci1 in the lowest concentration were identified by 34% of 
sera tested at BA, 16% at MG and 30% at RN, sensitivity increased to 68%, 71% and 91% 
respectively, when used in higher concentration. Lci2 in the lowest concentration were 
identified by 62% of sera tested at BA, 51% at MG and 63% at RN, sensitivity increased to 
82%, 78% and 91% respectively, when used in higher concentration. Test sensitivity using 
higher concentration achieved the best results when the sera reacted with at least one of the 
rAgs: BA 82%, MG 86% and RN 94%. These results confirm that select rAgs are promising 
candidates for compose a multiple antigen for CVL diagnostic test. 
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Abstract:  

Leishmaniasis is a protozoan disease that affects about 12 million people in the world, 
particularly in subtropical and tropical regions, causing a serious public health problem. Current 
chemotherapy of leishmaniasis is unsatisfactory. In this way, efficacious and safe new drugs are 
needed. In the present work, the antileishmanial efficacy of novel pyrazol- tetrazole derivatives 
was determined against Leishmania braziliensis. The pyrazol rings structure is already 
established as a template for antiparasitic drugs and tetrazoles compounds are mentioned in 
connection with the creation of new pharmaceutical products. The 5-[3-methyl -1-(phenyl)-1H-
pyrazol-4-yl]-1H-tetrazole derivatives were obtained, in good yields and all the substances were 
fully characterized by usual methods (IR, 1H, 13C NMR). The antileishmanial efficacy of 
fifteen substituted and nonsubstituted pyrazol-4-yl]-1H-tetrazole was determined in vitro against 



 

L. braziliensis promastigotes (MCAN/BR/98/R619 strain). Parasites were cultured with and 
without the drugs in Schneider´s medium at 25ºC, using Pentamidine as the standard drug. After 
24 hours incubation, parasite viability was determined using the MTT (tetrazolium blue) assay. 
The results showed that among compounds assayed the substituted 3- chlorophenyl (IC50 
=15±0.14 µM) and 3,4 di-chlorophenyl (IC50 =26±0.09 µM) were the most potent in inhibiting 
promastigotes forms of L. braziliensis. These results point out the 5-[3-methyl -1-
(chlorophenyl)-1H-pyrazol-4-yl]-1H-tetrazole derivatives as potential lead compounds for 
designing new candidates for leishmaniasis treatment.  
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Abstract:  

Canine visceral leishmaniasis (CVL) is a protozoan disease caused by Leishmania chagasi/ 
infantum and is endemic for both humans and dogs in many regions in Brazil. Dogs are widely 
considered to be the main domestic reservoir, and because of the close association between dogs 
and men, dogs play an important role for the transmission of disease to man. Furthermore, dogs 
constitute an excellent model to study leishmaniasis, because the symptoms in dogs are similar 
to those developed in humans, and both also share a number of pathological features. The aim of 
the present study was to assess the liver histological alterations in dogs naturally infected with 
Leishmania chagasi. We examined 31 animals from an endemic area, the city of Jequié, Bahia. 
The animals were grouped into three categories: a) infected dogs (positive splenic culture and 
ELISA); b) intermediate dogs (only positive ELISA); c) non-infected dogs (negative splenic 
culture and ELISA). The clinical status was defined by the number of characteristic signs of 
CVL, with 0 signs being considered asymptomatic and 4 or more signs being considered 
symptomatic. Histological evaluation was performed in a blind manner. The results shows that 
granulomas in portal tracts (p<0.02) and parasitism (p<0.02) were more frequent in infected 
dogs than in intermediate and non-infected dogs. Infected dogs did not differ significantly from 
the others with respect to the frequency of portal inflammation, Kupffer cells granulomas, 
clinical status and disruption of the splenic structure. It is interesting to note that granulomas in 
infected animals were found to be permissive to parasites, while in the intermediate group, no 
dog had parasites. Findings herein suggest that the evaluation of liver biopsies may provide 
important information on the evolution of CVL and indicate that the functional analysis of 
granulomas is required to provide relevant information regarding the factors related to the 
mechanisms involved in parasite survival. 
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Abstract:  

Leishmania infantum Endonuclease G (LiEndoG) has been shown to participate in the 
degradation of the DNA during parasite cell death. In order to increase our knowledge of this 
enzyme, we have developed a new molecular model using the servers of protein structure 
prediction Phyre2, Dali and Robetta. The main structure of the protein was constructed by 
comparison with the structures of the human mitochondrial Endo/Exonuclease, the D. 
melanogaster EndoG forming a complex with its inhibitor (DmEndoG/DmEndoGI) and the 
CPS-6 of C. elegans (PDB codes 4A1N, 3ISM and 3S5B, respectively) 

LiEndoG presents an insertion rich in acidic residues that, according to our model, is located in 
the same spatial region occupied by DmEndoGI in the DmEndoG/DmEndoGI crystal, in close 
proximity to the active site. Previous results from our laboratory demonstrate that the enzyme is 
inhibited at pH 8.0. The presence of various aspartic residues in this insertion led us to postulate 
that it could be acting as a self-inhibitory domain of the enzyme responsible for the pH-
dependent activity. 

In order to test this hypothesis we constructed a mutated version of LiEndoG that lacks this 
domain and compared its activity with that of the wild type protein. The results of our study 
confirm that deletion of this region gives place to a recombinant protein (LiEndoGΔi) far more 
active than its wild type counterpart over a wide pH range. In addition, overexpression of 
LiEndoGΔi under an inducible system (L. tarentolae) decreases parasite growth rate. This effect 
could be attributed to the increased activity of the enzyme by the removal of its regulatory 
region. 
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Abstract:  

In urban areas, dog is the main reservoir of visceral leishmaniasis (VL). These animals present a 
varied number and intensity of clinical signs, including: weight loss, lymphadenopathy, 
hepatosplenomegaly, conjunctivitis, onychogryphosis, queratitis, and cutaneous lesions. 
Diagnosis of canine visceral leishmaniasis (CVL) is difficult because clinical signs are similar to 
those presented in other diseases. Studies evaluating the contribution of clinical signs in accurate 
CVL diagnosis are scarce and have shown conflicting results. This study was conducted to 
determine clinical predictors of CVL. A cross sectional study was performed in an endemic area 
for VL in Bahia, Brazil. This study was designed to determine which are the signs that predict 
the CVL diagnosis in symptomatic dogs. Eight hundred animals were clinically evaluated 
according to the presence and intensity of the signs. CVL diagnosis was made by serology 
(ELISA) or splenic aspirate culture. Multivariate poisson regression models were performed to 
identify the clinical signs associated with CVL diagnosis. CVL tested positive in 21% of the 
dogs and all of these animals presented at least one clinical sign. The most significant non-
adjusted variables (p<0.05) associated with CVL diagnosis includes: ulcerated and crusty 



 

lesions, dermatitis, onychogryphosis, fur alterations, ocular congestion, conjunctivitis, 
periocular dermatitis, alopecia, ulcerated and crusty lesions on ears, hyperkeratosis or 
depigmentation of the muzzle, submandibular and popliteal lymphadenopathy. Among these, 
five were considered as the most significant using stepwise forward poisson regression: 
onychogryphosis, crusts and ulcers in the pinna of the ear, depigmented muzzle and periocular 
dermatitis. The performance measures of the predictive model were 75% of area under ROC 
curve, 58% of positive predictive value, and 83% of negative predictive value. The model had 
82% of probability of ascertain the CVL diagnosis. These findings suggest that the use of this 
model may help to obtain a more accurate diagnosis of CVL. 
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Abstract:  

During the sandfly bite the skin lesions are present in the microvasculature and blood lake 
formation, favoring the insect meal. Besides the parasite components of saliva are inoculated 
and both will induce local immune response. The primary lesion arises from the appearance of a 
papule, which tends to develop insidiously and may ulcerate since its initial phase. These phases 
of infection by Leishmania sp. are well described in experimental models, including research 
demonstrated the development of skin lesions similar to human disease. 

 In our study with human material are collected biopsies from the center of skin lesions using a 
punch of 4 mm in diameter, after local anesthesia, patients of the Health Center Corte de Pedra, 
Bahia, considered endemic area of American cutaneous leishmaniasis. The skin fragments are 
fixed in Karnovsky and processed according to the protocol of transmission electron 
microscopy. Already using the technique of electron microscopy can visualize cellular 
ultrastructures, defined from 3,200× to 200,000×, making the correct identification of intra-and 
extracellular components. 

The inflammatory response in skin lesion arising from the spread of L. brasiliensis is a chronic 
inflammatory immune response in the presence of the parasite. Inflammatory response cells 
migrate from the circulation into the interstitial tissue, are the first cells to arrive at the site of 
injury, neutrophils, however, the persistence of tissue damage favors the emergence of 
mononuclear cells, macrophages and lymphocytes. Cellular in resolution or resistance to 
Leishmania infection confers an important aspect to be discussed, with regard to the activation 
of certain cells and their contribution to the inflammatory response, in view of contribution 
under immunoprophylaxis and understanding the pathogenesis infection. 

The cellular infiltrate and amastigotes have been identified and counted in attempting to find 
types of cell infiltrate to distinguish the amastigotes inside and outside of phagocytic cells. The 
junction dermis-epidermis has been evaluated in attempting to characterize types of cells that 
lyses the epidermis contribuiting for ulcerating. 
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Abstract:  

Leishmaniasis is a group tropical diseases caused by protozoan parasites of the genus 
Leishmania. It is known that 12 million people world-wide are infected with this parasitosis. 
Due to the emergence resistance to antileishmanial drugs, like pentavalent antimony and 
pentamidine, development of new effective drugs against this parasite is an immediate need. In 
this study we evaluated the leishmanicidal activity of enzyme inhibitors ribose-5-phosphate 
isomerase that catalyzes an important step in the pentose phosphate pathway. Cytotoxicity of 18 
inhibitors towards J774 cells was estimated by MTT assay and the in vitro effect on parasite 
viability was evaluated under several Leishmania species (L. amazonensis, L. chagasi and L. 
braziliensis) at 100, 10, 1, 0.1, 0.01 and 0.001 μM concentrations. Inhibitory concentration 
(IC50) growth of promastigotes was determinated and pentamidine was used as standard drug. 
Except V67 inhibitor and pentamidine, none of the inhibitors ribose-5-phosphate isomerase 
evaluated were significantly toxic to the J774 cells until maximal concentration. All inhibitors 
evaluated, except V21, were active against promastigotes of L. amazonensis (p < 0.01). 
Furthermore, the V65, V66 and V67 inhibitors shown to be as effective as pentamidine, 
however, V67 presented power exceeding the standard drug. When tested against promastigotes 
of L. brasiliensis showed activity. Except V18, V19, V20 and V37, other inhibitors interrupted 
parasite growth significantly (p < 0.01) and exhibited efficacy exceeding 50%. Furthermore, V5, 
V12, V16, V28, V38, V39 and V66 proved as potent as pentamidine. However, the viability 
assay under promastigotes of L. chagasi, only substances V65 and V66 inhibited parasite growth 
significantly (p < 0.01) with greater than 50% efficacy and potency similar to standard drugs. 
Nonetheless, inhibitors V5, V26, V38 and V39 showed IC50 < 0.001 and significant efficacy. 
Thus, these results are very promising and encourage the continued study of leishmanicidal 
activity with inhibitors of the enzyme ribose-5-phosphate isomerase. Supported by:INCT-
INOFAR (#573.564/2008-6), CNPq, FAPERJ and FAPEAL. 
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Abstract:  

Trypanothione Reductase (TryR) is a homodimeric enzyme essential for the survival of the 
diverse species of the Leishmania genus. Because of the lack of catalase and glutathione 
peroxidase activity, these parasites rely solely on the trypanothione system to detoxify the 
intracellular milieu from the free radicals produced by the oxidative stress generated either by 



 

the parasite metabolism or by the host immune response. For this reason, this enzyme is 
considered an excellent target for drug design. TryR is a homo-dimeric enzyme that requires 
both monomers to efficiently reduce trypanothione. Based on this fact, we have developed a 
novel strategy aiming to detect peptides and small molecules that inhibit enzyme activity by 
disruption of the TryR dimers. Based on the work described by Sluis-Cremer et al. (2006) we 
designed an ELISA assay in order to assess the percentage of dimer lost. In this assay both of 
the TryR subunits have a T7-tag, and each either has a HIS-tag or a FLAG-tag. The proteins are 
co-expressed in the same bacteria (BL21(DE3)) and purified using a Ni-NTA matrix. Then, the 
purified dimers are bound to an ELISA plate coated with anti-FLAG antibody. The dimers that 
lack a FLAG-tag are washed away and only “Heterodimers” with both HIS and FLAG-tags are 
detected using anti-HIS HRP-conjugated antibodies. If the peptide or molecule is able to get into 
the dimerization interface and disrupt the dimer, the ELISA signal is diminished, as the HIS 
subunit separates from the FLAG subunit. Using this assay we demonstrated that series of 
rationally designed peptides targeted to the dimerization interface of TryR (alpha-helix spanning 
residues P435 to M447) were able to disrupt enzyme dimers and inhibit the oxidoreductase 
activity. 
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Abstract:  

Pentavalent antimony (PA) is considered the first choice treatment for american cutaneous 
leishmaniasis (ACL). However, some limiting factors such as toxicity and resistance are matters 
of concern in many countries. Fourty-one patients with ACL were randomised into two groups 
of 19 cases and 22 controls treated with 3 intramuscular doses of 4mg/kg/day pentamidine 
isethionate (PI) and 20 intravenous doses of 15mgSb/Kg/day N-methylglucamine respectively. 
Clinical cure was found in 52.63% of the pentamidine group and 72.72% of the N-
methylglucamine group. Patientes who used PI presented a cure ratio of 0.7237 compared to 
those treated with PA (IC95% = 0.4401, 1.19). Despite the advantages of shorter treatment 
duration and lower cardiological toxicity compared to PA, the use of PI showed less eficacity 
without statistic significance. Based on these results, we conclude that PA remains the principal 
therapy for treating ACL. Although other drugs have shown promising results in some studies, 
more scientific evidence is needed to ascertain their true equivalence to PA. 
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Abstract:  

The classical treatments for all forms of leishmaniasis can cause severe side effects, including 
death. Furthermore, drug resistant parasites are causing major problems in many endemic 
countries. For those reasons there is an urgent need for new, safe and inexpensive anti-
Leishmania compounds. 

In this work we are using the computing power of the World Community Grid from IBM to 
search for chemical compounds through molecular docking, which may lead to new drugs for 
treating this disease. Docking is perhaps one of the most promising bioinformatics tools in the 
search for drugs against diseases and in fact, several drugs against some diseases have been 
discovered by docking simulations. 

At the beginning of this work, 53 non-redundant proteins were available at PDB and mainly 
derived from L. major (66) and L. mexicana (38) and in a smaller proportion of L. donovani 
(14) L. infantum (6) and L. tarentolae (5). Each protein structure was modeled into 100 different 
structures using the NAMD software. The 53 original proteins from PDB were docked against 
600.000 chemical compounds selected from ZINC database, using the program AutodockVina. 
Promising drug candidates have been selected based on the docking score results and converted 
to Ki. The promising drug candidates will be tested in in vitro and in vivo assays. 
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Abstract:  

This research sought to identify the images, ideas, conceptions, attitudes and conditions related 
to preventive practices and care of American Tegumentary Leishmaniasis (ATL) in Xacriabá 
Indian Reserve; municipality of São João das Missões; state of Minas Gerais, Brazil. This is an 
action-based research of qualitative approach. It were performed interviews with indigenous 
leaders, an indigenous healthcare agent, healthcare and educational managers. Besides the 
interviews, it were accomplished focus groups with healthcare and educational professionals and 
users of the Health System (Sistema Único de Saúde - SUS). The following categories were 
selected from the content analysis technique: images, ideas and conceptions concerning the 
desease; understanding about elements of the desease cycle and the socioeconomic and cultural 
aspects hindering it's prevention. 

It was evident that the prevention and control of ATL in Indian Xacriabá villages isn't a simple 
matter to solve. Environmental interventions and insect transmitter control are difficult to 
implement. Educational actions constitute important tools for disease's understanding and 
formulation and implementation of preventive strategies. Therefore, before any intervention, it 
is of prime importance comprehending the images, ideas and conceptions that locals have about 
the disease, in order to conceive control and prevention strategies alongside them. 
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Abstract:  

The Visceral Leishmaniais Control and Surveillance Program (VLCSP) in Brazil is based on 
early diagnosis and treatment of human cases, vector control and dog culling. This study aimed 
to evaluate the prevalence and incidence of canine L. infantum infection using PCR followed by 
RFLP and to compare its results with serological diagnostic (ELISA/LZOON 
[Biomanguinhos/RJ/ FIOCRUZ] and ELISA/LIMP ‘‘in house’’). The study was conducted in 
Belo Horizonte, Minas Gerais, Brazil. To determine the prevalence and incidence for CVL, a 
canine survey (n=1443) was conducted, after a cohort study was established (n=455) which 3 
evaluations were carried out during an approximately 1.5-year follow-up period. Blood sample 
was collected in dogs and serologic (ELISA) and molecular test (PCR-RFLP) were performed. 
Among the examined dogs, 230 (15.9%) were seropositive according to at least one of the 
ELISA. The estimated positivity by Laboratory of Immunopatology (LIMP) was 12.0% (95% 
CI 10.4-13.7) and at Laboratory of Zoonosis (LZOON) was 9.4% (95% CI 7.9-10.9). The 
analysis of the molecular diagnosis revealed that 24.7% (95% CI 22.5-26.0) of the investigated 
dogs were PCR positive by L. infantum. The overall incidence seroconversion between the 2 
laboratories was 12.7/1000 dogs-months (95% CI 10.7–15.2). According to LZOON, 65 failure 
events (seroconversion) were observed within the cohort, with overall incidence of 6.5/1000 
dogs-months (95% CI 5.1–8.2). In LIMP 109 failure events were observed, with an incidence of 
11.2/1000 dogs-months (95% CI 9.3–13.5). Already in the PCR 234 failure events were 
observed, with an incidence of 57.5/1000 dogs-months (95% CI 50.5–65.3). The results showed 
that the prevalence and incidence of canine infection detected by serology has been considerably 
underestimated in under control areas. However, to carry out studies using PCR with a large 
number of samples under field conditions needs to be better appraised. We not recommend the 
use of PCR to incriminate dogs as reservoirs when used isolating. It is necessary to investigate 
the meaning of a PCR-positive in seronegative dogs in the transmission of visceral leishmaniasis 
and their capacity to transmit L. infantum to the vectors. 

Supported by: CNPq, CAPES, FAPEMIG, UFMG & UFOP 
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Abstract:  

The diagnosis of American tegumentary leishmaniasis (ATL) is frequently based on 
epidemiological and clinical data associated with the visualization on biopsy sample, or isolation 
of the parasite, which is a poorly sensitive and time-consuming method. Studies have shown that 
ELISA (Enzyme-linked immunosorbent assay) is a rapid test with good sensitivity that may 
improve the diagnosis of ATL. Brazilian cases of ATL are mainly caused by L. (Viannia) 
braziliensis. However, there are no ELISAs commercially available for ATL diagnosis which 
ones are prepared with other species. Thus, this study intends to compare an in house ELISA 
prepared with L. (V.) braziliensis (ELISAb), with 2 others tests commercially available, a L. 
infantum (ELISAi) and L. mexicana (ELISAm) ELISA tests. Antigens from promastigotes of L. 
(V.) braziliensis were prepared with Trizol and with a protein extraction commercial kit and, as 
the protein extraction with the commercial kit was much better, this was the one chosen for 
ELISAb. Immunoblotting using L. (V.) braziliensis protein extracted as antigens revealed 
specific peptides for ATL diagnosis and detect all patients in the sample tested. Serum samples 
from 36 cutaneous form and 17 from mucosal leishmaniasis patients, and 62 controls were used 
for all 3 ELISA tests. The ODs from ATL samples showed Gaussian distribution only on 
ELISAb. The values of ODs were statically higher for ELISAi (median 1.316) when compared 
to ELISAb (0.3080) and ELISAm (0.2370). When ATL samples were compared to controls on 
ELISAm (0.2410; 0.1680) and ELISAb (0.3310; 0.0310) there was statistical significance, while 
the ODs in control group were lower in ELISAb. There was no difference when comparing the 
ODs between the forms of ATL in any of the tests. In conclusion, these results support the 
recommendation of ELISAb as a diagnostic method in L. braziliensis-endemic areas.  
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Abstract:  

Pentavalent antimonials (SB5+) have been the first line therapy for American Tegumentary 
Leishmaniasis (ATL) in Peru for almost 30 years. Meglumine Antimoniate (MA) and sodium 
stibogluconate (SSG) were used during this period but SSG was largely preferred mainly for 
cost rather than efficacy/tolerability. Since studies comparing adverse events from both Sb5+ 
drugs were not evaluated in Peru, it's important to identify potential differences of tolerability 
and efficacy between MA and SSG in Peruvian individuals. A retrospective cohort study was 
performed at Leishmania Clinic, Hospital Nacional Cayetano Heredia. Medical records from 
130 subjects treated with SSG (SSG group) and 70 subjects treated with MA (MA group) with 
confirmed diagnosis of Cutaneous Leishmaniasis were evaluated. Median age by group was 30 
and 29 years-old. Demographic and clinical characteristics were similar except size of lesion 
and number of lesions with greater number and size of lesions in the MA group. There was a 
trend towards higher cure rates in MA group but differences were not statistically significant. 
Risk of treatment failure was higher in individuals who do not live in/come from endemic areas 
[OR: 2,44, p=0,037 (CI:1,05-5,64)] and those with disease duration less than 6 weeks [OR: 4,18, 
p=0,013 (CI:1,34-12,96)]. Type of Sb5+ drug was not associated with treatment outcome. There 
was a non-clinically significant drop in total leukocyte, lymphocyte and platelet count as well as 



 

prolongation of QTc. Three older patients treated with SSG required interruption of treatment 
due to QTc>0,48 milliseconds and refractory emesis associated with mild Amylase elevation. 
Only increase ALT/AST levels were frequent in the SSG group (p<0,001). Symptoms reported 
in both groups were dysgeusia and dizziness during infusion (37 and 32%), headache (36%), 
articular pain (31%), lymphangitis (21%), muscle pain and abdominal pain (12%). Dysgeusia, 
dizziness and headache were more frequent during SSG treatment (p>0,001) as well as a 
prolonged period with symptoms in those from the SSG group (p=0,012). Subjects older than 25 
years had higher chances to present those symptoms [OR: 2,45; p=0,023 (CI:1.13-5.33)].Our 
findings show that efficacy of MA and SSG was similar and only ALT/AST elevations, 
dysgeusia, dizziness and headache were more frequent during SSG treatment. Age was an 
important determinant of laboratorial and clinical side effects. 

Partially funded (statistical analysis) by Sanofi. 
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Abstract:  

INTRODUCTION: Visceral leishmaniasis (VL) is one of the world's neglected diseases. In 
Colombia, mainly affects children under 15 years and can be potentially fatal without prompt 
treatment. Diagnostic confirmation of cases is done by direct observation of the parasite in 
samples of tissue smears obtained by splenic aspiration with a sensitivity of 96 to 98%, 70% in 
bone marrow and 58% in lymph nodes and by quantifying IgG antibodies by indirect 
immunofluorescence. According to the guidelines established in the event monitoring protocol, 
serological tests are considered useful in the diagnosis and monitoring of disease. 

MATERIALS AND METHODS: To 7 children under 3 years who met the probable case 
definition of LV, prolonged fever, and one or more of the following symptoms: 
hepatosplenomegaly, anemia, thrombocytopenia, and repeated infections, underwent direct and 
serological diagnosis by indirect immunofluorescence (IIF), technique developed in the 
Parasitology Reference Laboratory of the National Institute of Health (NIH) and made from 
strains of L. infantum circulating in the country that were isolated, cultured and identified. 

RESULTS: One of the children was positive for antileishmanial IgG antibodies (14.3%) versus 
85.7% (6 children) positive by direct examination obtained by : splenic aspirate (12.5%) and 
87.5 % by bone marrow aspiration, which is the most used test for medical staff due to security 
reasons its execution and lower risks to the patient. 

DISCUSSION: Given the high lethality of LV is essential to diagnose and provide timely care 
to prevent the occurrence of severe or fatal infections. According to the results, the low 
reactivity in the immune response of patients in critical clinical condition and the high 
sensitivity of direct examination suggests implementing the practice of direct diagnostic test in 
endemic areas of the country and strengthen the skills of medical personnel to direct sampling of 
spleen due to the preferential localization of parasites in this organ. 

  

 
 - DIAGNOSIS – EXPERIMENTAL AND CLINICAL 



 

[930]  
P 537 - PRODUCTION OF RECOMBINANT CHIMERIC PROTEINS FOR VACCINE AND 
DIAGNOSIS OF CANINE VISCERAL LEISHMANIASIS 
FARIA, A.R.; DAMASCENO, L.M.; GAZZINELLI, R.T.; ANDRADE, H.M. 
UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO HORIZONTE, MG, BRAZIL. 
Keyword:diagnosis; recombinant; protein 
 

Abstract:  

Visceral Leishmaniasis (VL) is a neglected parasitic disease, widely distributed and with 
increasing incidence in urban and peri-urban areas. The dogs act as disease reservoirs, when it is 
caused by Leishmania infantum chagasi. Since the control of canine disease is managed by the 
diagnosis and subsequent euthanasia of infected dogs, there is a need for reliable diagnostic 
tests. Moreover, the development of a vaccine that allows protection against the infection it is 
also necessary. To contribute to disease control, the goal of this work is the production and the 
characterization of two chimeric recombinant proteins, which will be tested for LVC diagnostic 
and vaccine. To be used in the diagnosis, a chimeric protein was constructed with ten peptides 
previously identified and tested in ELISA with sensitivity and specificity around 80% and 
accuracy (AUC) of 0.9 (Faria et al, 2011). These 10 peptides were included in a synthetic gene, 
which had been cloned and expressed in Escherichia coli. After purified, it has been used in 
ELISA and in the development of an immunochromatographic assay. Sensitivity and specificity 
of 91.8% and 88.8%, respectively, and AUC=0.947, were achieved using this chimeric protein 
in ELISA, when testing canine sera (n=61 infected and n=10 uninfected ones). In parallel, 
another chimeric protein was produced, which will be used in dog immunization. For this, we 
used 20 peptides previously described as good T cell epitopes (Costa et al, 2011). In summary, 
our studies demonstrate that the use of chimeric proteins has great potential in diagnosis and 
immunization, what may benefit Canine Visceral Leishmaniasis control programs. 
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Abstract:  

Considered as neglected tropical diseases, leishmaniasis are caused by protozoa of the genus 
Leishmania. The drugs available for the treatment of this disease exhibit various side effects. 
New compounds classes, benzophenones, have been described for your activity on several 
human pathogens, including T. cruzi and Leishmania. The objective of this study was to try to 
find possible action mechanisms of benzophenone derivatives that have proven to be effective 
on both forms of Leishmania (L.) amazonensis, since this class of compounds have been 
showing effectiveness on several human pathogens. Therefore with the derivatives (LFQM-116, 
LFQM-117, LFQM-119, LFQM-120 and LFQM-121) was performed dosage of nitric oxide 
(NO) and evaluation of enzyme inhibition potential of cysteine proteases representatives 
(papain, cruzain). To assess the nitric oxide (NO) production in cell culture was used Griess 
reaction, which evaluates the production of nitrite, a degradation product of NO. Culture 
supernatants from murine peritoneal macrophages infected with L. (L.) amazonensis and in 
contact with the substances tested or LPS were collected after 48 hours. For testing enzyme 
inhibition, papain and cruzain were pre-activated with DTT. The benzophenone derivatives were 



 

added and the dosage of enzyme activity was initiated by adding of substrate Z-FR-MCA in the 
reaction. Moreover, molecular docking was also performed using AutoDock Vina. It can be seen 
that not all derivatives induce macrophages to produce the equivalent amount of NO that is 
produced by cells in contact with LPS. The compounds LFQM-119, LFQM-120 and LFQM-121 
(NO = 13.61, 13.01 and 11.44 µM, respectively) induced more the NO production than the other 
ones. To the papain’s inhibitory activity the best results were exhibited by derivatives LFQM-
116, LFQM-117 and LFQM -119 (IC50 values = 27.91, 42.78 and 48.20 µM, respectively). But 
LFQM-119 showed no Hydrogen bonds (H-bonds) interactions with the enzyme’s active site 
residues. The best results for cruzain’s inhibitory activity were showed by LFQM-119, followed 
by LFQM-116 and LFQM-117 (IC50 values = 28.13, 31.24 and 33.69 µM, respectively), 
additionally these two last ones exhibited H-bonds interactions with enzyme’s active site 
residues. At the end of these tests can be observed that the derivatives LFQM-117 and LFQM-
116 were the main inhibitors to the proteases evaluated. While derivatives LFQM-119, LFQM-
120 and LFQM-121 stimulated more the NO production. 
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Abstract:  

Vector-borne diseases, leishmaniasis are endemic in many countries, and an increasing problem 
in veterinary medicine and public health, due to their zoonotic importance. Parasites of the 
genus Leishmania are etiological agents of both, cutaneous and visceral forms of human and 
viscero-cutaneous canine leishmaniasis (CL). Leishmaniasis diagnose can be made by direct 
methods, such as smear prepared with different lymphoid organs and polymerase chain reaction 
(PCR), or by indirect methods such as enzyme immunoassay (ELISA) and Indirect 
Immunofluorescence (IFAT). Currently, molecular techniques, such as PCR, are being widely 
used for its sensitivity and specificity and it is known that PCR efficiency is directly associated 
to used primer and biological sample. Thus, the aim of the present study was diagnose CL using 
generic and specific primers with DNA samples from conjunctival swab (CS). CS is easy to 
collect and a noninvasive technique that has been shown to be a good biological sample to 
screen positive animals by PCR, even without clinical signs. To test and compare the use of CS 
samples by PCR analysis, CS and blood were collected from 213 dogs in an epidemiological 
survey in an endemic area from Brazil. The present study used three different pair of primers; 
two of them generic (L1/ L2 and 13A/13B) and one specific to L. infantum (MC). The CS PCR 
results showed 29 (61.8%) positive dogs using 13A/13B primers and 27 dogs (57.5%) using 
L1/L2. Specific primers MC1/MC2 showed 15 (32%) CS PCR positive dogs, demonstrating the 
possible presence of more than one Leishmania specie. Results of 13A and 13B primers were 
compared to blood PCR and IFAT from the same dogs. Using IFAT as gold standard, sensitivity 
and specificity of CS PCR were respectively 58.6% and 94.0%, positive predictive value 61.0%, 
negative predictive value 94.0%, and kappa index 0.53, which demonstrates moderate 
agreement between tests. PCR blood demonstrated a sensitivity of 24.1%, specificity 88.5%, 
positive predictive value 25% and negative predictive value of 88% and kappa index 0.13, 
which demonstrates a low agreement between tests. The results showed that conjunctival swab 
can be a good tool in diagnose CL since is easier to collect than blood or lymphoid organs and 
has a good sensitivity and specificity. The three screened primers were capable to detect parasite 



 

DNA in CS, which can be useful for epidemiological studies and for direct diagnosis of canine 
visceral leishmaniasis. 
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Abstract:  

Brazilian MoH recommendations for reservoir control against zoonotic visceral leishmaniasis 
transmission is based on identification of IgG antibody in canine sera samples. This study 
assesses the relative performances of the diagnostic kits currently adopted (DPP rapid test, and 
EIE ELISA Bio-Manguinhos®) compared to crude leishmania antigen ELISA and kDNA 
quantitative real-time PCR, the latter tested on FTA card blood spot samples for ease of 
collection. 400 characterised dogs from 28 endemic municipalities in São Paulo state were 
tested. Results are discussed in context of field logistics and laboratory expertise requirements. 
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Abstract:  

Leishmaniasis is a chronic disease caused by kinetoplastid protozoa belonging to the genus 
Leishmania, which are transmitted from animals to humans by sandflies. Traditional drugs used 
in treatment are expensive, have many side effects and has been show patients nonresponsive 
because of drug-resistant parasite strains. So the need for the development of new, effective, 
cheap, and safe drugs for the treatment of leishmaniasis still very important. In this work was 
investigated the antileishmanial and immunomodulatory properties of five new molecules 
derived from thiosemicarbazone structure, respectively coded by PT01, PT01.2, PT01.3, PT01.4 
and PT01.6. For this, Leishmania amazonensis promastigotes (106 parasites/mL) were incubated 
in the absence or presence of different concentrations (0,19 to 100 ug/mL) of molecules for 96h. 
After that, the parasite growth was determined by counting in a Neubauer chamber and the 
concentration that inhibited culture growth by 50% (IC50) was determined. Toxicity in 
mammalian cells was evaluated in J774 A.1 macrophages incubated or not with different 
concentrations (1 to 100ug/mL) of compounds for 48h, by MTT method. The 50% cytotoxicity 
concentration (CC50) was determinate. Selectivity Index (SI) was calculated as the ratio of CC50 
to IC50. J774A.1 cells were incubated with the CC50 concentration for 48h and the nitric oxide 
(NO) levels were assayed in the supernatants by Griess reagent method. The PT01 compound 
showed the best result against Leishmania amazonensis with low IC50 (0.91 ug/mL) and high 



 

CC50 (14.61ug/mL) presenting the highest SI: 16.05. The others molecules also demonstrated 
leishmanial activity with low IC50 values, between 1 and 5 ug/mL, and high SI, between 8 and 
14. PT01, PT01.2 and PT01.4 stimulated significantly production of NO in macrophages. It is 
known the important role of NO in the phagocytosis of intracellular pathogens macrophage 
mediated and a new drug development which is able to act directly on the parasite and in the 
immune system stimulation, with low toxicity to host cells, can be an ideal approach to a novel 
treatment against leishmaniasis.  
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Abstract:  

Cutaneous leishmaniasis (CL) is a parasitic disease considered a public health problem 
worldwide, early and accurate diagnosis is required for an appropriate treatment. The 
presumptive diagnosis is based on epidemiological history and the clinical characteristics of 
lesions, which may have secondary infections, mostly bacterial. Confirmatory tests are applied, 
parasitological (smear, histopathology, culture and animal inoculation), cell-mediated immunity 
(intradermal test, IDT) and humoral (indirect immunofluorescence assay, IFA), enzyme-linked 
immunosorbent assay (ELISA) as well as recently the PCR use and the specific hybridization. 
The objective of this study was to determine the correlation between tests used in routine 
diagnosis of CL and if it changes with the use of antibiotics. A comparative study was 
performed in 114 patients attending in the Inmunoparasitología Section, with skin lesions 
suggestive of CL, during august/2009-september/2010. Scarification smears, IDT and IFA were 
performed to the patients. The data was analyzed by two statistical analysis programs SPSS 
v.10.0 and Microsoft Office Excel 2007. There was a good agreement (Kappa = 0.763) between 
scarification smears and IDT, weak between scarification smears and IFA (Kappa = 0.397) and 
moderate between IDT and IFA (kappa = 0.553), without the use of antibiotics. Concordance 
between scarification smears and IDR decreased antibiotic use (kappa = 0.491), while it was 
higher between scarification smears and IFA (kappa = 0.498) and between IDT and IFA (kappa 
= 0.948). In conclusion, the use of antibiotics improved the positivity rate of scarification 
smears and consequently modified the strength of agreement between it and the immunological 
tests. The use of antibiotics is recommended before taking samples and apply both tests to a 
comprehensive confirmatory diagnosis in patients with suspected clinical-epidemiological of 
cutaneous leishmaniasis. 
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Abstract:  

Species of Pteridophytes of the genus Selaginella have been cited as having anti-cancer, anti-
trypanosomal and anti-leishmania activity. Widely found in the Pantanal of Mato Grosso do Sul, 
Brazil, Selaginella sellowii presents secondary metabolites with potential use in the treatment of 
American cutaneous leishmaniasis (ACL). This study evaluated the survival of Leishmania 
amazonensis amastigotes within peritoneal macrophages submitted to the action of acetone 
extract of S. sellowii, at concentrations of 50, 25 and 12.5 µg/mL, along 24, 48 and 72h. 
Untreated cells were used as control. The acetone extract (12.5 µg/mL) showed high activity 
against L. amazonensis amastigotes, reducing in 59,7% the infection index of infected 
macrophages after 72h. In the other concentrations it was not possible to estimate the infection 
index due to the insufficient number of cells, suggesting a possible toxicity of the extract in 
higher concentrations. Further studies are necessary to elucidate the cytotoxicity and 
characterization of the compounds responsible for the antileishmanial activity. 
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Abstract:  

Monitoring Leishmania exposure, infection and parasite loads in reservoir hosts for 
epidemiological evaluation involves technical, analytical and interpretational challenges. 
Selection of the appropriate diagnostic assay will also be detirmined by cost. This paper 
describes the validation of a high throughput diagnostic platform for quantification of 
Leishmania in buffycoat, dried blood spot-FTA cards, ear tissue and conjunctiva swab samples 
from endemic dog populations in Brazil and Greece. The DNA extraction, ELISA and PCR 
quantification was performed using a robotic arm. The sample types and diagnostic assays were 
compared for performance metrics, and discussed in relation to financial and logistic 
considerations. 
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Abstract:  

Intramuscularly administered pentavalent antimonials such as Glucantime® and Pentostam® are 
the first line therapy against cutaneous leishmaniasis despite their toxicity and drug-resistance 
potential. Previously, we showed that furosemide, a clinically approved anti-hypertension drug, 
can also inhibit the Na+-ATPase activity of Leishmania amazonensis promastigotes (De 
Almeida-Amaral, E.E et al., 2008). In this work, we evaluated: 1) the oral antileishmanial 
activity in mice; 2) the responsiveness of antimony-resistant promastigotes of L. amazonensis 



 

and L. donovani to furosemide; and 3) the correlation between Na+-ATPase expression and 
sensitivity of L. amazonensis and L. chagasi (syn. L.infantum) to furosemide. For in vivo 
efficacy, BALB/c mice were infected in the ear with L. amazonensis promastigotes. After 7 
days, the animals were daily treated with 50 mg/kg of furosemide by the oral route for 79 days. 
Controls received 14 doses of 20 mg/Kg of Pentostam® or PBS. The lesion sizes were measured 
throughout the infection with a dial calliper. On day 86 of infection, the animals were sacrificed 
and the parasite load was quantified by Limiting Dilution Assay. The results showed that oral 
furosemide prevented lesion growth in a more pronounced way than i.p. Pentostam®. To test the 
sensitivity of Sb-resistant parasites to furosemide, L. amazonensis and L. donovani 
promastigotes were rendered resistant to antimony by successive culture with increasing 
concentrations of antimony tartrate (SbIII). The Sb-resistant and Sb-sensitive promastigotes 
were cultivated for 72h at 26°C in the presence of furosemide, and growth inhibition was 
evaluated by MTS. The results showed that contrary to L. amazonensis in which Sb-resistance 
induced cross-resistance to furosemide, Sb-resistant L. donovani was found to be even more 
sensitive to furosemide than wild-type parasites. Finally, we correlated the sensitivity to 
furosemide with the expression of Na+-ATPase in normal L. amazonensis and L. chagasi as 
measured by qRT-PCR. The results showed that L. chagasi promastigotes expressed more Na+-
ATPase mRNA than L. amazonensis. However, the sensitivity of L. chagasi to the inhibitory 
effect of furosemide was lower than L. amazonensis (IC50= 575 µM and 147 µM, respectively). 
Altogether, these results show that the antileishmanial activity of furosemide is extensive in vivo 
against cutaneous leishmaniasis in a manner apparently unrelated to its classical Na+-ATPase 
inhibitory effect, and although yet to be directly demonstrated, has a therapeutic potential in the 
treatment of Sb-resistant L. donovani infections. 
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Abstract:  

The American tegumentary leishmaniasis (ATL) has a high incidence in Brazil and a potential 
to determinate disfiguring lesions. A case of mucosal leishmaniasis and it's diagnostic molecular 
procedures are reported in this study. A 58-year-old male patient, presented nasal obstruction 
and corysa for 2 years, without improvement with the use of nasal corticoid. Dermatologic exam 
detected redness, crusting and infiltration in nasal mucosa. The leishmanin skin reaction was 
positive (30mm) but indirect immunofluorescence wasn`t reactive. Videonasolaryngoscopy 
detected bulging of the posterior wall of the right oropharynx and hypopharynx, ulceration on 
the posterior wall of the oropharynx, granulomatous lesion of ventricular band and left vocal 
fold (VF). In addition, the exam found granulomatous lesions in floor and wall of nasal 
vestibule, with bilaterally narrowing of the nasal cavity. Histopathological examination showed 
intense inflammatory histiocytic infiltrate, sometimes forming nodules with giant cell 
permeation, suggestive of ATL. Polymerase chain reaction-restriction fragment length 
polymorphism with digestion by Hae III enzyme obtained by filter paper sample and nasal swab 



 

of nasal mucosal detected L. (V.) braziliensis species. Hospitalization was required because of 
the evidence of severe edema in the VF, soft palate and nasal mucosa, for a course of oral 
corticosteroids and begining of pentavalent antimony treatment. Mucosal involvement in LTA is 
uncommon and results from haematogenous or lymphatic dissemination of amastigotes from the 
skin to the nasal-oropharyngeal mucosa. Oral mucosa and pharyngeal sites aren`t preferentially 
involved in ML. The lower temperature at the nose and areas of the bolus passage offer 
favorable condition to installation of the parasite. The presence of the lesion in VF associated 
with the use of medication without hospitalization could lead to the development of asphyxia, 
since this finding wouldn`t be discovered in the absence of videonasolaryngoscopic routine 
examination. 
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Abstract:  

The activity of the flavonoids quercetin (QC) and chalcone CH8 in the oral treatment of 
cutaneous leishmaniasis has been investigated by our group in previous studies with successful 
results. With the aim to investigate whether such activity is extended to visceral leishmaniasis, 
we performed both in vitro and in vivo assays using the murine model of infection with 
Leishmania infantum (syn L. chagasi). Firstly, promastigotes of L. infantum were incubated with 
CH8 or quercetin, resulting in an IC50 of 15,4uM and 423,8uM respectively. To assess in vivo 
leishmanicidal activity, BALB/c mice were infected in the caudal vein with 2x107 promastigotes 
at stationary growth phase and, two days later, subjected to 28 daily doses of 150 mg/kg of CH8 
or 16 mg/kg of QC administered by oral gavage. Animals were euthanized at the end of the 
treatment and the serum analyzed for quantification of the enzymes alanine aminotransferase, 
aspartate aminotransferase and creatinine related to hepatic, cardiac and renal toxicity 
respectively. Individual livers and spleens were collected for quantification of parasite burden 
by limiting dilution assay and in situ levels of oxide nitric and cytokines. Spleen cells were also 
tested for their oxide nitric and cytokine response to lipopolysaccharide and concanavalin in 
vitro. No signs of toxicity were found for treatment with either of the drugs. In terms of parasite 
burden, treatment with CH8 led to a significant reduction in both the liver and the spleen. 
Reduced levels of oxide nitric were found in the spleens of mice treated with CH8 which seems 
to be a result of their lower parasite burdens. Results also showed the efficacy of QC with a 
significant reduction of the parasite levels in the liver and a tendency for lower burdens in the 
spleen. QC appears to have led to a modulation of the host immunity as suggested by the 
significantly increased levels of IFN-γ and TNF-α found in the spleens of mice at the end of the 
treatment. Further evidence of QC’s immunostimulatory effect is the increased production of 
oxide nitric and IFN-γ by splenic cells stimulated in vitro, when compared to the untreated 
control group. Altogether, these results show the safe and effective application of CH8 and QC 
flavonoids in the treatment of visceral leishmaniasis, with the great advantage of using a non-
invasive oral route. The mode of action of each drug appears to have a distinct nature, with the 
former one showing mainly a direct effect on the parasite, while the later appears to also 
promote the establishment of an effective immune response against the parasite in the murine 
host. Finantial support by Fundação para a Ciência e Tecnologia (FCT), Portugal. 
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Abstract:  

Arginase is an enzyme that metabolizes arginine to ornithine. The increased availability of 
ornithine favors the synthesis of polyamines, which is important for parasite proliferation. This 
work aims to advance the knowledge of cutaneous leishmaniasis (CL) caused by Leishmania 
braziliensis(Lb), evaluating the role of arginaseI (arg1) and nitric oxide (NO), in lesion 
development and parasite persistence at secondary lymphoid organs. BALB/c mice wereinfected 
with Lb in the ear dermis.Lesion development, parasite load, arg1 activity and NO production in 
the ear and in draining lymph nodes (dLN)were evaluated as well as cytokine production. 
Infected animals develop an ulcerated lesion that heals spontaneously atthe second month of 
infectionaccompanied by parasite clearance. Parasites, however, persistin the dLN, until the last 
point evaluated - 6 months after infection. At the infection site, arg1 activity and NO production 
follow parasite replication and clearance whereas in dLNs, arg1 activity is associated with 
parasite persistence. Inhibition of arg1 during Lb infection, using Nor-NOHA, a competitive 
inhibitor, led to a significantdecrease in lesion size accompanied by a reduction in parasite load 
in the ear and in dLN. Interestingly, this outcome was associated with higher IL-4 and IL-10 
production by dLN cells.Administration of arginine, the common substrate for enzymes iNOS 
and arginase, during the initial phase of Lb infection exacerbatedinjury and parasite replication. 
Collectively, we observed that arg1 activity and NO production parallel lesion development and 
healing at the infection site. At sites of parasite persistence, such as the dLN, arg1 activity is 
increased whereas NO production is suppressed. Our data suggest that arg1 maybe involved in 
parasite persistenceand, possibly, immunity to re-infection with L. braziliensis. 
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Abstract:  

Leishmaniasis is an endemic disease in the Northern region of Brazil transmitted by a sand fly 
vector, when it takes a blood-meal on a mammal or human. In most cases the disease is revealed 
by cutaneous or muco-cutaneous lesions. Treatment of the cutaneous leishmaniasis is difficult 
due to a limited number of drugs capable to eliminate the intracelular parasite form. The drugs 
for conventional treatment (Glucantime® and Pentamidine) have to be injected either into a 
large muscle or intravenously. However, they might have various adverse effects such as: 
malaise, myalgia, headaches; changes in liver, kidney, and pancreas. Vegetal extracts from 
native Amazonian species constitute a promising source of natural bioactive products for 



 

alternative treatment of leishmaniasis. Particularly, the genus Libidibia has become an object of 
detailed chemical and biological investigations. Branches, leaves and fruits of L. ferrea were 
collected in Manaus (AM, Brazil). The plant material was dried, grinded, and the extracts were 
prepared with hexane and methanol using sonication treatment for 20 minutes each, and 
partitioned between dichloromethane (DCM), ethyl acetate, and n-butanol. This fractions and 
crude extracts were filtred in milipore 0.22 µm, dissolved in complete Schneider Insect Medium, 
and tested in bioassay using microplates against promastigotes (106cells/mL) of Leishmania 
amazonensis in different concentrations to determine CI50. Pentamidine was used as the 
positive control, DMSO and the extraction solvent  were negative controls. The number of 
surviving promastigotes were counted in a Neubauer’s chamber, with Trypan Blue, and 
compared with the controls after incubation for 24 and 48 hours at 24.9 oC. All tests were 
performed in triplicate. The most effective fraction (CI50< 62 µg/mL) was obtained by DCM 
treatment of the methanolic epicarp extract. Hexane crude extract of leaves (CI50< 125 µg/mL) 
showed a moderate activity, when compared to literature data on other natural plant extracts. 
The parasites grown in presence of the above samples and transferred into a new cultivation 
medium without extracts did not show any viable cell. Hence, the extracts possess a pronounced 
leishmanicidal activity, but the mode of action has to be an object of further investigation.  
Chemical studies of the samples provide additional information for understanding of the 
composition and the mechanism of action of the natural products in question. 
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Abstract:  

Currently, the standard screening of compounds to inhibit Leishmania sp. proteinases does not 
usually consider the following points: (i) the possibility of the compound targeting multiple 
proteinase classes, (ii) the possible existence of different isoforms of the target proteinase, and 
(iii) the synergism existing between proteinases activity. We hypothesize that if one was to take 
these additional points in consideration when selecting candidate-compounds, it would be 
possible to use as few as a single proteinase inhibitor as efficient chemotherapy drug. In this 
work, we propose an in silico approach to identify inhibitors acting over a broad spectrum of 
Leishmania (V.) braziliensis proteinase classes, an important causative agent of mucocutaneous 
leishmaniasis in Brasil. We have searched the L. (V.) braziliensis cysteine-, metallo-, and serine 
proteinases (including all their isoforms) annotated in the databank GeneDB. To this end, 
representative sequences of proteinases of each class were aligned to sequences in the databank 
using the ALIGN EMBOSS server, to identify annotated sequences with high identity scores to 
the representative ones. The results identified 63 cysteine-, 96 metallo-, and 22 serine-
proteinases. Among cysteine proteinases we were able to identify 12 isoforms and, also, 13 in 
metallo proteinases, all with identity > 60%. Three dimensional (3D) models representatives for 
each isoforms group were built by homology and the modeled proteins structures were validated 
by Procheck programs: ERRAT and PROVE WHAT-CHECK. In the sequence, compounds 
with structure similar to inhibitors of all studied proteinase classes were retrieved from in ZINC 
database. Only compounds with a similarity rate of at least 60% to the inhibitors were selected. 
This strategy was able to retrieve 790 potential inhibitors of cysteine-, 9 of metallo- and 1357 of 
serine-proteinases. Additionally, the chemical structures of each group of inhibitors were 
aligned using Ligand.info databank, to identify the main chemistry structures of inhibitors of 
each proteinase class. The selected compounds were subjected to molecular docking and the 



 

results indicate that some of them can have a multivalency inhibitory affinity over distinct 
groups of a proteinase class. Such observation does not apply to serine-proteinases, as enzymes 
of this class have a higher variability making it difficult for a single inhibitor to act on multiple 
enzymes of this proteinase class. Financial support: CNPq, CAPES and FAPERJ. 

  

 
 - CLINICAL LEISHMANIASIS 
[1016]  
P 551 - CLINICAL COMPARISON OF LOW AND REGULAR ANTIMONY DOSES 
THERAPIES LONG TIME AFTER TREATMENT OF CUTANEOUS LEISHMANIASIS IN 
RIO DE JANEIRO STATE, BRAZIL 
VIEIRA-GONCALVES, R.1; HERINGER, J.F.1; NOGUEIRA, R.S.1; GOMES-SILVA, A.1; DA-
CRUZ, A.M.1; OLIVEIRA-NETO, M.P.2 
1.LABORATÓRIO INTERDISCIPLINAR DE PESQUISAS MÉDICAS/IOC/FIOCRUZ, RIO DE JANEIRO, RJ, BRAZIL; 
2.IPEC/FIOCRUZ, RIO DE JANEIRO, RJ, BRAZIL. 
Keyword:leishmaniasis; antimony; therapy 
 

Abstract:  

Introduction: Cutaneous leishmaniasis (CL) is the most frequent clinical form of leishmaniasis 
in Brazil, whereas mucosal disease (ML) is rare. Pentavalent antimony (Sb+) is used for 
treatment since 1912, and may cause heart and kidney adverse effects. In Rio de Janeiro State 
(RJ) Leishmania (Viannia) braziliensis is the specie associated with CL. The regular dose (RD) 
recommended by the Brazilian Health Ministry (10-15mg of Sb+/kg/day/21 days) is effective to 
cure CL patients from RJ. However, low Sb+ doses (LD) (5mg Sb+/kg/day/30 days) are also 
effective. If LD therapy increases relapses or evolution to mucosal leishmaniasis (ML) long time 
after therapy is not known. Our goal was to show if LD is as effective as RD even long time 
after therapy. Methods: 310 CL healed patients from Rio de Janeiro (IPEC/FIOCRUZ) and 
Paraty (SMS Paraty) municipalities previously treated with LD (n=175) and RD (n=135) were 
included. Thirty-nine field visits were done for patient’s clinical and laboratorial evaluation. 
Results: 52 CL-LD patients and 30 CL-RD patients were found. The groups were examined 11-
25 (LD) and 10-27 (RD) years after treatment. During active disease, all patients had typical CL 
lesions and positive Montenegro Skin Test. The age ranged from 5-76 years old in LD and from 
5-69 years old in RD groups. After treatment, 48 LD patients (92%) cured and 4 patients (7.5%) 
needed a second treatment with RD. All patients treated with RD had cured. Two patients, one 
in each group, developed ML one year after treatment and were cured with 20mg Sb+/kg/day 
and amphotericin-B. The mean total Sb+ accumulated dose in the LD patients was 8,574 
mg/patient. If they were treated with RD it would be 18,479 mg/patient. Conclusion: no drug 
resistance was observed in patients treated with RD after an initial LD. The cure was reached in 
92% of cases with less than half of the recommended dose. Besides the easier administration, 
lower dose cause less adverse effects. A mean economy of $93.00/patient was achieved. One 
LD patient developed ML. Anyhow, this form occurs in 3-5% of all CL cases. We believe that 
CL resistance to Sb+ may occur independent of the used dose since RD therapy may 
occasionally fail. These results showed that in RJ patients, LD Sb+ therapy was as efficient as 
RD to clinically cure CL even long time after therapy (11-25 years), at least with L. braziliensis 
strains that circulate in Rio de Janeiro State. Support: IOC/FIOCRUZ, CNPq, FAPERJ. 
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Abstract:  

PCR assays have greatly improved the sensitivity of visceral leishmaniais (VL) diagnosis in 
dogs. Various canine tissues (including blood, urine, skin biopsies, lymph node, bone marrow 
and spleen) have been used for PCR detection of the parasite. However, the non invasive 
samples assume great importance in this context because they are simpler, painless and more 
easily allowed by the dog-owners. Non invasive samplings would represent an essential tool in 
mass-screening survey for interventional programs. An interesting approach in this context is the 
conjunctival swab (CS), a method for sample collection that uses a sterile swab for sampling the 
dog conjunctivas. This method was shown to be highly sensitive when used for diagnosis of 
symptomatic and asymptomatic dogs. The purpose of this study was to evaluate the molecular 
diagnosis of canine visceral leishmaniasis using conjunctival swab (CS) samples in dogs living 
in a highly endemic area and to compare the results with those obtained by the conventional 
serological tests used by the Brazilian VL control program. Eight hundred and seventy-seven 
dogs domiciled in the North Region of Belo Horizonte city (Minas Gerais state, Brazil) were 
screened. In parallel to the annual canine serological survey, in which blood samples were 
collected in filter paper, CS were also collected from both dogs conjunctives. The dogs were 
also clinically evaluated by a veterinarian. The DNA purification from CS was carried out by 
the phenol/chloroform method and after extraction DNA from both conjunctivas of the same 
dog were mixed constituting a single sample for the PCR assay. Leishmania infantum indirect 
fluorescent antibody test (IFAT), enzyme-linked immunosorbent assay (ELISA) and real time 
PCR of CS samples were performed and the results were compared. The real time PCR was 
performed using Sybr Green and primers addressed to kDNA minicircles. Sixty-six percent 
(579/877) of dogs showed at least one symptom related to VL, being skin changes the main 
symptom. In the serologic assays 11% (97/877) of animals were ELISA positive and 5.2% 
(46/877) IFAT positive. In real time PCR assay 25% (222/877) were positive. The real time 
PCR using CS samples was highly sensitive and able to detect Leishmania infection in 
symptomatic or assymptomatic dogs with negative or positive serological diagnosis. 
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Abstract:  

Leishmaniasis is a group of tropical diseases caused by species of protozoan parasites of the 
genus Leishmania. The drugs currently available for treatment of leishmaniasis are 
unsatisfactory because of their limited efficacy, frequent side effects, and increasing drug 
resistance. As a result of previous studies reveals that some natural benzophenones exhibit 
action on parasites such as Leishmania and Trypanosoma cruzi. The aiming of this work was 
correlate the leishmanicidal activity in promastigote forms of Leishmania (Leishmania) 
amazonensis with the calculated logP (QlogP) from benzophenone derivatives besides their 
starting compounds (CMA, CMB, CMC, LFQM-116 to LFQM-123). To evaluated the 
antileishmanial activity, benzophenones solubilized in DMSO were added to promastigotes of L. 
(L.) amazonensis (1x106 cells/ml ) in Schneider medium, performed in triplicate on three 



 

separate occasions. Results were expressed as percentage inhibition compared to control. 
Lipophilicity values were estimated by determining the theoretical QlogP (octanol/water 
partition coefficient) using QikProp program. This software calculates the QlogP from 
regression equations using the experimental data and molecular descriptors (physical count of 
hydrogen bond, atom types and charges, etc.) through statistical mechanical simulations of 
Monte Carlo. The concentrations of 50% inhibition of growth (IC50) promastigotes with QlogP 
of starting benzophenones were CMA (29.00 µg/ml, 3.46); CMB (40.92 µg/ml, 3.07) and CMC 
(121.36 µg/ml, 2.71). The results presented by benzophenone derivatives were LFQM-115 (4.90 
µg/ml, 3.79), LFQM-116 (9.80 µg/ml, 5.04), LFQM-117 (7.05 µg/ml, 5.29), LFQM-118 (5.05 
µg/ml, 3.40), LFQM-119 (8.56 µg/ml, 4.60), LFQM-120 (7.82 µg/ml, 4.73), LFQM-121 (21.30 
µg/ml,3.57), LFQM-122 (23.80 µg/ml, 5.71) and LFQM-123 (5.94 µg/ml, 6.21). From the 
results we can see that the QlogP of the compounds and the IC50 values show that the inclusion 
of groups resulted in derivatives with lipophilic profile more pronounced than their respectively 
precursors moreover, the benzophenone derivatives leishmanicidal activity on promastigotes 
forms, was similarly, most promising than the precursors. 
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Abstract:  

After inoculation of Leishmania promastigotes in the host, the establishment of infection occurs 
involving phagocytosis and parasitism of neutrophils and macrophages. Since the persistence of 
Leishmania was already demonstrated, the possibility of finding Leishmania DNA in 
neutrophils and monocytes enables a better understanding of the pathogenesis of cutaneous 
leishmaniasis (CL). The objective was evaluating the presence of Leishmania (Viannia) DNA in 
polymorphonuclear and mononuclear blood cells from patients suspected of CL, using the 
Polymerase Chain Reaction (PCR). In order to achieve the cells, 6 mL blood with EDTA were 
collected and the reagent Mono-Poly Resolving Medium (MP Biomedicals, LLC) was used as 
prescribed by the manufacturer. After polymorphonuclear and mononuclear separation and 
washing, DNA was extracted by guanidine isothiocyanate and phenol. Were used MP3H and 
MP1L primers for amplification. Were studied 94 patients, 63.83% were men and, 36.17% 
women. The majority of patients (86-91.49%) had cutaneous lesions, with a predominance of 
single lesion (58.51%), and 8 (8.51%) presented mucosal lesion. From 94 patients, 71 (75.53%) 
had primary lesion and no history of CL and, 23 (24.47%) reported previous infection. From 71 
patients with primary lesions and no history of LT, 30 (31.91%) were diagnosed with CL, 
according to the Health Ministry (Brazil). From 23 patients who reported previous infection, 7 
(30.43%) presented reactivation of the primary lesion, 2 (8.69%) presented new skin lesion and, 
14 (60.86%) returned for treatment control. PCR was positive for two patients who presented 
active primary lesion with 3 to 6 months of time evolution; these patients did not present history 
of CL and were diagnosed according to tests recommended by the Health Ministry (Brazil). The 
presence of Leishmania (Viannia) DNA in mononuclear and polymorphonuclear cells 
demonstrates the parasite persistence, considering the lesion time in both patients. This 
persistence indicates that, in some patients, the parasite is able to escape to the macrophage 
elimination mechanisms and remain in the body and, hematogenic spread can occur with 
development of mucosal lesion. 
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Abstract:  

We have devised a novel fluorescent probe derived from antiparasitary natural products, in order 
to study the small-molecule pharmacology of Leishmania in vitro. The new probe penetrates 
rapidly and with elevated specificity in L. amazonensis promastigotes, and allows stable 
fluorescent labeling of the treated cells. This probe thus demonstrates optimal features for the 
biological screening of natural and synthetic small molecules by fluorescence microscopy. 
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Abstract:  

Nanoemulsions(NE) as delivery system is an interesting option for cutaneous leishmaniasis 
(CL) ensure better solubility and biodistribution of hydrophobic compounds. We determinate 
the efficacy of photodynamic therapy (PDT) using ClAlPc-NE topically in BALB/c mice 
infected with L(V).braziliensis. ClALPc-NE was prepared by ultrasonication and size, 
polydispersity index (PDI) and Zpotential were determined. Female BALB/c mice 8-10 weeks-
old were intradermically infected at the base of the tail with 2x106 L.(V)braziliensis stationary 
promastigotes. Forty five days after, animals were randomly separated. In Exp1 (two groups, 3 
mice each), animals were treated with 100 µM of ClPcAl-NE/day at interval of 2 days, 4 times. 
Control mice were leaving without treatment. Fifteen minutes after each dose mice were 
anesthetized and irradiated for 20 min using a red light- 

emitting diode (LED). In Exp2 (5 groups, 4 mice each) mice were treated as followed: Group1, 
200 mg/kg/day Glucantime/20 days intramuscularly; group2, 100 µM ClPcAl-NE/day, 10 times, 
two days interval; group3, 300 µM ClAlPc in DMSO:Tween 80:type I water, 5 times, two days 
interval; group4, NE without ClAlPc; and group5, without treatment. Three hour after each 
treatment, mice from 2-4 groups were irradiated as above. Animals were sacrificed 20 days after 
last dose. Lesion sizes were estimated weekly using a dial caliper and parasitological efficacy 
was determined microscopically. The ClAlPc-NEs form Exp 1 and 2 showed: size 129nm, PDI 
0.1, Zpotential -13.3mV and size 311.4nm, PDI 0.403, Zpotential -23.5mV respectively. In 
Exp1, the lesion size before treatment was 22.51±11.08mm2 and at the end of experiment was 

 18.81±7.92 mm2 and 19.97±19.25 mm2(control). In Exp2 lesion areas before and at the end of 
treatment were: Grup1, 31.97±8.92mm2 and 107.61±7.80mm2 (nodule)/44.17±4.80mm2 (ulcer); 
group2, 62.06±8.16mm2 and 211.74±23.14mm2 (nodule)/107.90±16.02mm2 (ulcer); grup3, 



 

20.25±6.57 mm2 and a necrosis in tail and leg at the end. Control groups (4 and 5) lesion areas 
were 161.23±53.65mm2 (nodule)/63.80±17.74mm2(ulcer) at the end. In all stained slides 
abundant intracellular and extracellular parasites were observed in skin preparation but not in 
liver or spleen. The lack of ClAlPc-NE efficacy reaffirm the difficulties for development of CL-
topical treatment by L.(V)braziliensis. More dosages are recommended however a precaution in 
order to avoid necrosis or deleterious reactions is recommended. 

  

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[1028]  
P 557 - STRUCTURAL AND FUNCTIONAL STUDIES OF LEISHMANIA MAJOR 
NUCLEOSIDE DIPHOSPHATE KINASE 
DE OLIVEIRA, A.H.C.1; DIAS, F.C.2; WARD, R.J.1; PINTO, M.R.1; VIEIRA, P.S.1 
1.FFCLRP-USP, RIBEIRÃO PRETO, SP, BRAZIL; 2.FMRP-USP, RIBEIRÃO PRETO, SP, BRAZIL. 
Keyword:enzyme; mutagenesis; overexpression 
 

Abstract:  

The nucleoside diphosphate kinase (EC 2.7.4.6; NDK) is ubiquitous in both prokaryotes and 
eukaryotes catalyzing the transfer of the gama-phosphoryl group from a nucleoside triphosphate 
to a nucleoside diphosphate by a ping-pong mechanism. Besides the involvement of this enzyme 
in maintaining the nucleotides cellular pool, it was described in other cellular processes, and is 
considered a multifunctional enzyme. Studies have demonstrated that NDKb is secreted by 
intracellular pathogens during infection, including by Leishmania, preventing ATP-induced 
cytolysis of macrophages, thereby preserving the integrity of host cells to the benefit of the 
parasite. Our group has previously shown NDKb as an abundant component of the microsomal 
fraction of L. major promastigotes by subproteomic analysis (de Oliveira et al., Comp. Biochem. 
Physiol. Part D, vol. 3, 2006). Thus, the characterization of L. major NDK (LmNDK) may 
contribute to understand the functions of this protein in parasite/host interactions. The LmNDK 
coding sequence was amplified genomic DNA, cloned into pET28a and modified by site-
directed mutagenesis. The recombinant LmNDK and mutants R17A, E28A, P95S, P100S-Δ5 
and Δ5C-term were efficiently expressed as soluble form in E. coli and purified by affinity 
chromatography. The solution characterization was carried out with the recombinant LmNDK 
and the P95S, P100S-Δ5 and Δ5C-term mutants. Circular dichroism and intrinsic fluorescence 
of tryptophan emission experiments showed LmNDK is more stable than P95S and P100S-Δ5 
mutants. The catalytic activity analysis showed the P95S had a similar LmNDK activity, but 
other mutants (R17A, E28A, P100S-Δ5 and Δ5-Cterm) exhibited a decreased activity. All 
proteins presented a cytotoxic effect in the ATP presence, but this effect was reduced in the 
acceptor presence. Polyclonal antibodies raised against the native protein from the promastigote 
extracts and the subcellular localization, using fluorescence microscopy, demonstrated that the 
native NDK was localized in the promastigote cytoplasm. L. major (LV39) transfectant 
overexpressing LmNDK presented partial virulence attenuation in the BALB/c footpad lesion. 
Preliminary comparative analysis of 2D-gels protein profile of transfectants revealed differences 
of promastigote protein expression, including the NDK overexpression. 

Supported by FAPESP, CNPq, PRP-USP. 
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Abstract:  

Our group has previously described the in vivo activity of quercetin (QC) against Leishmania 
amazonensis when administered by the oral route (Muzitano, M.F., et. al., 2008).  With the 
purpose to improve antileishmanial efficacy we encapsulated QC and its pentacetylated 
derivative (PQC) in lipid core poly(epsilon-caprolactone) nanocapsules (LNC), prepared by 
interfacial deposition of preformed polymer. To test those formulations, BALB/c mice were 
infected in the ear with 2x106 L. amazonensis GFP-promastigotes. After 7 days of infection the 
oral treatment was initiated daily for 52 days with either the free drugs (QC and PQC) or their 
LNC formulations (LNC-QC e LNC-PQC, respectively). The ear lesion sizes were measured 
throughout the infection with a dial caliper. On day 59 of infection, the animals were sacrificed 
and the parasite load in the lesions was quantified both by Limiting Dilution Assay and by 
fluorimetry. We observed that nanoencapsulation increased drug effectiveness by 40-fold in 
relation to free drugs. To evaluate if the formulations induced cardiac, liver or kidney toxicity, 
the concentrations of aspartate aminotransferase (TGO), alanine aminotransferase (TGP) and 
creatinine were measured in the serum. None of the formulations tested showed detectable 
toxicity. These results show that the nanocapsules raised the efficacy of free QC and PQC in the 
treatment of cutaneous leishmaniasis through a non-invasive oral administration. 
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Abstract:  

No effective topical treatment exists for cutaneous leishmaniasis in many parts of the world. 
This is mainly due to the difficulty of an active drug to cross the tickened skin barrier. Over the 
last years, new drug delivery systems have been investigated to promote increased skin 
permeation. In this study we evaluated the efficacy of lipid-core poly-€-caprolactone 
nanocapsules entrapping the antileishmanial chalcone CH8 (LNC-CH8) to treat cutaneous 
leishmaniasis by the subcutaneous (sc) route. Also, by using fluorescent rhodamine-labeled 
LNC-CH8 (LNCF-CH8), we conducted bioluminescence studies to evaluate macrophage 
internalization and skin absorption across the skin. The LNC-CH8 and LNCF-CH8 
nanoformulations measuring 210 nm were prepared by interfacial deposition of rhodamine-
coupled preformed polymer. The antileishmanial activity of LNC-CH8 was first evaluated in 
vitro against L. amazonensis promastigotes cultured with varying concentrations of LNC-CH8, 
free CH8 or empty LNC. The number of parasites was counted after 48h of culture at 27oC. The 
results showed that like free CH8, LNC-CH8 inhibited promastigote growth at IC50 = 1.2 
µg/mL. For in vivo efficacy, BALB/c mice were infected in the ear and from day 7 were treated 
twice a week for 3 weeks with 5 µg of CH8 in LNC or in its free form. LNC-CH8 s.c. treatment 
effectively controlled parasite growth in the infected ears as compared to untreated and free 
CH8-treated mice. To evaluate macrophage uptake, non-infected and L. amazonensis-GFP-
infected macrophages were incubated for 2 hours with LNCF-CH8. Images of red-fluorescent 



 

particles and green-fluorescent parasites were taken by intravital multiphoton microscopy, 
showing LNCF-CH8 co-localized with the parasites inside macrophage vacuoles. To evaluate 
skin absorption, LNCF-CH8 was topically applied onto shaved dorsum of mice. At different 
times after application, bioluminescent images were taken with IVIS LUMINA, showing a 
decreased fluorescence indicative of permeation at 120 min of LNCF-CH8 topical application. In 
all, these results demonstrated that lipid-core LNC-CH8 nanocapsules are effective against L. 
amazonensis in vitro and in vivo, can deliver the lipophilic drug CH8 into the parasitophorous 
vacuoles of macrophages, and can permeate mouse skin, indicating potential use in topical 
treatment of cutaneous leishmaniasis. 
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Abstract:  

The ClAlPc, a phototosensitizer used in photodynamic therapy (PDT), constitutes an important 
alternative for cutaneous leishmaniasis (CL) treatment. The ClAlPc topically applied must 
penetrate skin layers and  be retained in dermis, place where Leishmania-infected macrophages 
reside. The aim of this study was to determine the permeation and retention of ClAlPc, 
incorporated in a nanoemulsion (NE) delivery system, in healthy human skin membranes .The 
ClAlPc-NE (oil-to-water) was prepared by ultrasonication techniques. The average size was 
195.2 nm, polydispersity index 0.235, zeta potential -18.8mV, ClAlPc concentration 256.96 µM 
and phospholipids concentration 4788 nmol/mL. Abdominal skin was obtained from healthy 
women under gone cosmetic surgery (Ethics Committee approval). The skin was washed, 
cleaned for subcutaneous fatty tissue and storage at -20°C up to 2 months. Skin permeation 
studies were performed on full-thickness human skin using Franz diffusion cells with exposure 
to ClAlPc-NE for 0, 4, 8, 10 12 and 24 h. PBS 7.4 SDS 2% was used as receptor fluid. Two 
different skin donors were used. Six assays (6 cells each) were made. Skin integrity before and 
after experiments were analyzed from skin biopsies stained with hematoxylin-eosin. ClAlPc 
retained in stratum corneum (SC) was analyzed by skin surface stripping with adhesive tape (15 
tapes). Each tape was placed for 30 seconds on the membrane and transferred to ClAlPc 
extraction-solvent for 24 h. ClAlPc retained in epidermis and dermis (E+D) was analyzed from 
a macerate of the remaining membrane tissue transferred for extraction as above. The ClPcAl 
concentration was analyzed by spectrofluorimetry and results were expressed as nM/cm2. The 
ex vivo treatment of human membranes with ClAlPc-NE in Franz diffusion cells was unable to 
detect, at any point of time, ClAlPc concentration in the receptor medium indicating that ClAlPc 
could not completely through the skin. The ClAlPc was retained mainly in SC with average 
values of 42.03 nM, and in E+D with values of 7.3 nM. Histological changes were noted in the 
skin after testing such as: SC detachment, collagen fragmentation and changes in the 
conformation of the epidermis stratified epithelium. The results showed that although ClAlPc 
contained in a NE could not diffuse across the skin, it could penetrate and be retained in the 
different parts of the skin (SC, E, D). The greater retention  SC compared with E+D sugested 
than NE should be improved to provide a greater flow of the compound into deeper layers of the 
skin, promoting greater ClAlPc retention in the dermis. 
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Abstract:  

Background: Leishmaniasis is one of the most serious diseases in the world, with inadequate 
medication, especially for visceral leishmaniasis, commonly caused by Leishmania (L.) 
infantum. A recently described antimicrobial peptide DRS 01 has been reported to kill L. 
infantum promastigotes, but nothing is known about its mode of action or effect on the cell. 

Methods: The Dermaseptin 01 (DS01) isolated and identified from frog skin secretions of 
Phyllomedusa hypochondralis was synthesized in an automated peptide synthesizer (PSSM 8, 
Shimadzu) by solid-phase synthesis according to the F-moc procedure and purified by RP-
HPLC. Leishmania infantum live cells were treated for 24 h with 16, 64 and 128 µg/mL of DRS 
01, concentrations chosen to be below, around and above LC50, and samples were prepared for 
microscopic observation. 

Results: In the AFM images of the treated cells, considerable differences were found compared 
to the control. In general disturbances were found on the membranes of the cell body, and often 
the cells appeared less elongated after treatment. The surface roughness increased with treatment 
with the antimicrobial peptide. The roughness, as measured by Rq, almost doubled from 3.4 ± 
0.8 nm for the control cells to 7.1 ± 2.1 nm for the cells treated with 128 µg/mL DRS 01. 
Conclusions: For the first time, high-resolution microscopy has been carried out on 
promastigote forms of Leishmania infantum, and revealed important morphological details of 
the parasite. The results suggest than the mode of action of DRS 01 is directly on the membrane, 
presumably leading to cell lysis. The implication of a membrane-directed attack is that 
resistance will be difficult for the parasite to develop, and that the specificity towards the target 
cells is likely to be high. Supported by FCT/CNPq Bilateral project  Brasil/Portugal, FCT 
project PEst-C/EQB/LA0006/2011 and Nanobiomed Network CAPES/Brasil. 
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Abstract:  

Up to date, immunoassay plays a prominent role in the early diagnosis of infectious disease. As 
the current gold standard, enzyme-linked immunosorbent assay (ELISA) has been one of the 



 

most extended methods for the serological diagnosis in immunogenic protein detection. It still 
has some shortcomings, such as long testing time needed, indirect format of detection and 
multiple washing steps. Efforts have been made to increase their detection limits, however, 
progress has been disappointing especially in quantitative analysis. Recently, there have been 
extensive efforts to develop nanoparticles-enhanced analytical technologies for the highly 
sensitive and selective detection of protein biomarkers that can be powerfully utilized to 
diagnose various types of diseases. Gold nanorods (GNRs) functionalized with antibodies can 
also be used in sandwich assays to greatly enhance the sensitivity of measurements for the 
ultrasensitive detection of protein biomarkers, based on the surface plasmon resonance (SPR). 
Functionalization of the GNRs with antibodies or other biomolecules allows their specific 
attachment to any target cell. This is a useful attribute for biomedical diagnostic applications. In 
this study, it has been taken as the example for the antibody detection, a hypothetical protein of 
Leishmania infantum labelled on the surface of the GNRs through covalent adsorption. A 
hypothetical protein has previously chosen interesting results in terms of sensitivity and 
specificity in ELISA tests for the diagnosis of disease in canine serum. Some characterizations 
have been conducted to access the nature of the GNRs after biological modification. In addition, 
a validation experiment also has been designed in a 96-well microplate based on ELISA to 
evaluate the influence of steric effects on the binding affinity of the antibody–antigen pair. The 
use of the hypothetical protein of Leishmania infantum associated with the gold nanorods enable 
up to a further 102 times increase in sensitivity of the diagnosis test compared with the ELISA 
method. The technique presented in this study can play a key role in developing tunable sensors 
for sensitive and precise monitoring of different biological interactions. 
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Abstract:  

Considered by World Health Organization (WHO) a neglected disease, leishmaniasis affects 
over 12 million people in the world per year. Treatment receives low investment from the 
pharmaceutical industries, requires long periods of administration and presents low efficacy, 
resistance, toxicity and high cost. Quinones represent a very important class of molecules which 
is directly related to many metabolic processes in the cell and presents trypanosomicidal effect. 
The purpose of this study is to evaluate the activity of 12 derivatives from lapachol (LQBs) in 
promastigotes and intracellular amastigotes of L. amazonensis and their toxicity in murine 
macrophages. Promastigotes (1x106/ml) were incubated with different concentrations of LQBs 
or none by 72 h and the parasite viability was analyzed by MTT assay. The activity on 
intracellular amastigotes was evaluated by light microscopy in L. amazonensis-infected murine 
macrophages after incubation with several concentrations of LQBs for 72 h. Toxicity was 
evaluated in murine macrophages by MTT assay after 72 h of incubation. The differences on the 
structure of each substance were related to some aspects of the drug action to the cells. The 
closing of the ring in "3" rendered low toxicity and antiamastigote activities, while the addition 
of a diethylformamide in "2" gives higher activity to intracellular amastigotes but also higher 
toxicity. On the other hand, when both modifications took place in the same compound, a series 
with selective antiamastigote activity was originated, from which LQB-270 presented the lowest 
IC50 (1.5 µM) on intracellular amastigotes and selectivity index high. This structure-activity 



 

study pointed LQB-270 as a promising candidate to be evaluated in experimental cutaneous 
leishmaniasis. 
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Abstract:  

Thiosemicarbazones derived molecules are known for its remarkable biological effects, with 
studies showing its antitumoral, antibacterial and antiprotozoal activities. Several drug 
screenings with tripanossomatidae family members have been conducted, demonstrating these 
molecules to have special properties against parasites, particularly in Trypanossoma cruzi. The 
aim of this work was to assess the impact of five new thiosemicarbazone derived molecules 
(coded AT1, AT2, AT3, AT4 and AT6) on immune system cells, and its effects on Leishmania 
amazonensis. For this purpose, BALB/c splenocytes were collected and incubated in 96 well-
plate with different molecules concentrations (1 to 100 µg/mL) and 1 µCi of tritiated thymidine 
was add to each well. After 18 hours, cells were harvested and the incorporation of triatiated 
thymidine was measured with a beta counter. Cell viability after exposure to the compounds was 
evaluated in J774A.1 macrophages by MTT assay. The 50% cytotoxicity concentration (CC50) 
values were determined to splenocytes and macrophages. To analyze the direct effect of 
compounds in L. amazonensis, promastigotes (106 parasites/mL) were incubated with molecules 
in different concentrations (0.19 to 100 µg/mL) and after 96 hours cells were counted in 
Neubauer chamber and the concentration that inhibited culture growth by 50% (IC50) was 
calculated. Selectivity Index (SI) were determined by the ratio of CC50 (Macrophages) to IC50 
(Promastigotes). Among the analyzed compounds, AT2 and AT6 showed the lowest IC50 values 
(1.40 and 1.99 µg/mL respectively) and the highest CC50 values either in splenocytes (18.28 and 
14.49 µg/mL) or macrophages (12.73 and 12.97 µg/mL). Consequently these two molecules 
presented the highest SI values (9.09 and 6.52 respectively) demonstrating more selectivity to 
the parasites than the mammalian cell. AT1, AT3 and AT4 also showed antiparasite activity, 
with IC50 values varying from 1.49 to 3.11 µg/mL and SI values from 2.29 to 4.54. The 
leishmanial activity in relatively low level and fewer effects on immune system cells endorse 
this series of molecules as promising candidates to drugs against leishmaniasis, stimulating new 
studies. 
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Abstract:  



 

Leishmania promastigote mutants selected in vitro for resistance to Sb(III) have been used 
extensively as a model of investigation of the mechanisms of resistance in antimonial 
chemotherapy. However, this model is often questioned with respect to its relevance to in vivo 
condition, as it is based on the assumption that Sb(III) is the final active form in antimonial 
chemotherapy and that resistance to pentavalent antimonials results from resistance of 
Leishmania parasite to Sb(III). Support to this hypothesis was obtained from in vitro assays 
using the macrophage model, showing cross-resistance to Sb(V) of intracellular Leishmania 
strains initially selected for resistance to Sb(III). However, the macrophage model is still far 
from the in vivo condition and it would be important to investigate in vivo whether Leishmania 
promastigote mutants selected in vitro for resistance to Sb(III) confer resistance to pentavalent 
antimonial therapy. As a first step, the infectivity of Sb(III)-susceptible (WTS) and SbIII-
resistant (SbR) populations of L. (L.) amazonensis was determined by inoculation of 1 × 106 
metacyclic promastigotes from the sixth day of the stationary phase into the footpads of Balb/c 
mice. After appearance of the lesion, groups of six animals infected by each strain were treated 
with meglumine antimoniate for 30 days and other groups remained without treatment. The 
lesion growth was measured, and after the treatment, the animals were sacrificed and parasite 
load was determined using a quantitative limiting-dilution assay. The rates of increase of 
footpad lesion were similar in WTS and SbR groups, demonstrating the maintenance of 
infectivity of the resistant strain after in vitro selection. Pentavalent antimonial treatment 
promoted the stabilization of lesion growth in WTS group (3.8 mm) as opposed to SbR group, 
whose lesions evolved similarly to untreated SbR group (6 to 8mm). The in vivo resistance was 
also confirmed by parasite loads in the lesion, with SbR group showing 1028 and 1028 parasites 
with or without treatment, respectively (WTS showed 104 and 1012 with and without treatment). 
In conclusion, L. (L.) amazonensis promastigote mutant selected in vitro for resistance to Sb(III) 
confers resistance to pentavalent antimonial therapy in vivo. This in vivo model should be useful 
in the search of reversion strategies for antimonial resistance in L. (L.) amazonensis. 
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Abstract:  

ATL is a serious public health issue in Brazil. Besides the socioeconomic challenges, it is 
known that the disease’s diagnosis does not present a laboratorial method which can be used as 
gold standard. Until now, ATL’s diagnosis is based on clinic, epidemiologic and laboratorial 
factors, so the association of several elements is frequently necessary to reach the definitive 
diagnosis. Therefore, the development of new diagnostic methods is essential, and flow 
cytometry is a new approach which is utilized on the research on antibodies with superior 
applicability than different conventional protocols of detection and development. Taking flow 
cytometry’s applicability into consideration, this study brought an alternative through the 
research on IgG antibodies of L.(V.)braziliensis, which is applicable to ATL’s diagnosis. Serum 
from 20 patients before treatment (BT) were diluted (1:64 to 1:8192), incubated with 
L.(V.)braziliensis parasites and marked with human anti-IgG conjugated with fluorescein 



 

isothiocyanate - FITC.The preview of the results was accomplished on the flow cytometer 
FACScalibur using the software CELL QuestTM, having the results expressed on levels of 
IgG’s reactivity, through the percentage of positive fluorescent parasites (PPFP).They were 
analyzed using the statistics program MedCalc. Using 20% of PPFP, cut-off suggested by 
Martins-filho et al, 1995, the results pointed that at the 1:128 cut-off, it is the reactivity region 
which corresponds to the first titer of differential reaction from BT individuals. Thus, it was 
shown 80% (16/20) of BT individuals located on a high reactivity region, in other words, 
positive for ATL; and 20% (4/20) of after treatment (AT) individuals with restricted PPFP 
values from a low reactivity region, meaning negative for the flow cytometry test. However, 
flow cytometry proved to be an applicable methodology to ATL’s diagnosis, suggesting a 
greater explanation of the disease, identifying cases of active ATL. In addition, further studies 
will elucidate the role of IgG antibodies on the hummoral immune response on ATL’s diagnosis 
and cure criterion. 
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Abstract:  

The canine visceral leishmaniasis (CVL) is a serious public health and veterinarian problem in 
Brazil. The disease control is extremely complex and with considerable cost. Canine diagnosis 
and euthanasia are very discussed in terms of effective disease control. The present study aim to 
determine the incidence of CVL in the city of Porteirinha (Minas Gerais state) and started after a 
first canine census survey performed in 2008. The total number of dogs included in that study 
was 1,108. Canine serum collection was performed along time at 73, 162, 252, 342, 437 and 497 
days and those sera were assayed by three different methods for VL diagnosis: indirect 
immunofluorescence (IFA, with 1:40 dilution cut off), ELISA (expressed by A450nm) and kala-
azar detect rapid� (KD-rK39) assays. According to the results, five groups of dogs were 
defined: 1. Confirmed (all three tests positive); 2. Undetermined (only ELISA positive); 3. 
Negative (all three tests negative); 4. Suspected (ELISA and IFA or KD positive); 5. Gray zone 
(A450nm ≤20% of the ELISA cutoff). The positivity rates were expressed as percentages and 
the incidence rates as new cases per 1,000 dogs per year. In group 1, the highest incidence was 
3.5 at 342 days and the lowest one was 1.0 at 437 days. For group 2, the highest incidence was 
18.9 after 252 days and the lowest one was 6.4 at both 162 and 437 days. The highest incidence 
observed in group 4 was 6.2 after 252 and 497 days and the lowest one (3.0) occurred at the 
437th days. For the gray zone, the highest incidence was 4.4 at 342 days and the lowest one was 
1.1 after 497 days. In group 3, the positivity rates displayed a uniform tendency to decrease, 
starting with 84% (73 days) and ending with 39.9% (497 days). The sensitivity of the KD� test 
was 48% and the specificity was 81% (p<0.001) as calculated by McNemar test taking the 
parasitological (gold standard) test as reference. The Youden (29.3%) and Kappa (26.2%) 
indexes were significantly discordant (P>0.0001). Although the KD� test is extremely useful in 
the field, in an overall analysis with all the times together it displayed a low sensitivity (31%). 
This data indicates that the test needs improvements for better performance. 
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Abstract:  

Introduction: Human visceral leishmaniasis constitutes a public health problem that affects 
millions of people throughout the world. In Brazil, visceral leishmaniasis (VL) is an endemic 
zoonotic disease caused by L. infantum. In general, VL is a rural disease, but nowadays this 
disease has spread to the urban centers. Dogs play an important role in the maintenance of this 
disease in the human environment serving as reservoirs for this infection. This study aimed to 
carry out a serological survey on canine visceral leishmaniasis (CVL) at Juiz de Fora, Minas 
Gerais. Methods: Blood was collected from 401 dogs allocate in the public kennel from 
municipality of Juiz de Fora. Diagnosis of CVL was performed using the colloidal gold-based 
immunochromatography TR DPP® kit, and EIE-leishmaniose-visceral-canina® kit, both 
produced by FIOCRUZ (Bio-Manguinhos, RJ, Brazil). All the procedures were performed 
according to the manufacturer’s instructions. In parallel, questionnaire with animal clinical 
aspects was filled out by a veterinarian. Dogs were scored for asymptomatic, oligosymptomatic 
and symptomatic. Results and Conclusion: From 401 dogs examined, 3.74% showed positive by 
TR DPP® kit, and 1.74% were positive by EIE-LVC. However, only 0.25% were positive for 
both diagnostics methods. Among the positive dogs only 1% was classified as 
oligosymptomatic. This is a first study about CVL, caused by L. infantum, in Juiz de Fora 
municipality and the results reinforce the idea that this disease presents a process of expansion 
and urbanization in Brazil. Furthermore, DPP technology represents a breakthrough in the 
detection of positive dogs from indene areas of CVL. These results show the importance of 
diagnosing CVL in non-endemic area and reinforce the necessity of epidemiological survey in 
Juiz de Fora. Supported by FAPEMIG, CNPq and UFJF.  
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Abstract:  

The clinical expression of visceral leishmaniasis (VL) depend on factors such as species, 
parasite strain's virulence, individual, genetic and environmental characteristics and 
immunologic system responsiveness. The presence of antibodies reactive to Leishmania chagasi 
antigen by polyclonal activation of B cells is reported in literature. The analyses of IgG 
subclasses can be useful in monitoring the immunologic response and promoting relevant 
information in therapeutic conduct. The present study aimed for the identification of 



 

immunoglobulin isotypes in the IgG class associated with the active disease and clinical 
remission and evaluate the possibility of using the established parameter in prognostic 
identification. Nineteen children with confirmed diagnostic of visceral leishmaniasis in the 
Pediatric Service of the Hospital Universitario of UFMS were studied. The serological samples 
were obtained in three distinct time periods: (P1) before treatment, (P2) one month after 
treatment and (P3) six months after treatment. The control group was formed by ten healthy 
children paired according to sex and age. For the ELISA test was used soluble L. chagasi 
antigen to detection of IgG isotypes (total IgG, IgG1, IgG2, IgG3 and IgG4). The data were 
expressed in median and standard deviation, considering significant p<0.05.  Of nineteen 
children studied the age average was 3,9 years old (1 to 8 years old), 12 of those children being 
boys (63.1%).  Sixty per cent of the children were from Campo Grande. Fever was a symptom 
in 100% of the cases, visceromegaly was present in 94.7% (18/19), pallor in 84.2% (16/19), 
weight loss in 57.8% (11/19) and diarrhea in 31.5% (6/19). The immunoglobulin study pointed 
high significant levels of total IgG (2730±781.0), IgG1 (1022±796.0), IgG2 (180.0±267.8) and 
IgG3 (865.0±807.9) in comparison with the negative control group. After six months of 
treatment, the IgG3 levels decreased significantly (45.5±552.1) compared with the negative 
control group. The analyses of subtype IgG4 did not present significant differences in the 
studied groups, showing absence or low levels of IgG4. The presence of IgG subclasses in VL 
can serve as a prognostic marker due to the subclasses connection to the individual's protection 
and susceptibility. In this study, the levels of IgG3 indicate this subtype to be a complementary 
biomarker in monitoring the post-therapeutic cure in human VL. 

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[1085]  
P 570 - THE USE OF PHOTODYNAMIC THERAPY WITH PHTHALOCYANINE 
ALUMINUM CHLORIDE IN THE TREATMENT OF EXPERIMENTAL CUTANEOUS 
LEISHMANIASIS IN C57BL/6 MICE. 
CARNEIRO, A.L.; ALMEIDA, N.A.; SAMPAIO, R.N.R. 
UNIVERSIDADSE DE BRASÍLIA, BRASILIA, DF, BRAZIL. 
Keyword:word1; word2; word3 
 

Abstract:  

Considering the clinical and technical challenges in the treatment of cutaneous leishmaniasis 
(CL), the objective of this study was to evaluate the in vivo efficacy of photodynamic therapy 
using topical aluminum phthalocyanine chloride in the treatment of experimental CL. Twenty 
four C57BL/6 mice were infected with metacyclic promastigotes of Leishmania (L.) 
amazonensis in the concentration of 3x106 and divided into 3 groups: one treated with 
photodynamic therapy using aluminum phthalocyanine chloride gel (AlPhCl) in a concentration 
of 20μg (application for 15 minutes, wavelength 640-710nm, 150 J/cm2, 10 daily sessions), a 
group infected and treated with N-methylglucamine (NMG), an infected control group without 
treatment (INT) and a group without infection (NINT). The evaluation was performed by 
measuring infected paws, culture (in Novy-Nicolle-McNeal medium), smears and limiting 
dilution followed by Thiazolyl Blue Methil colorimetric method (MTT). Statistical analysis was 
made by the statistical program ELIDA® and SPSS® version 17.0, with the Shapiro-Wilk test, 
ANOVA followed by the Tukey test. In the photodynamic therapy group the mean diameter of 
the legs fell from 0.25mm to 0.20mm after treatments. In N-methyl glucamine group it increased 
from 0.25mm to 0.30mm and in control untreated infected group it increased from 0,25mm to 
0.30mm (p <0.05). The evaluation of leishmanial viability by MTT showed that in NMG group, 
the viability reduction was 50% compared to the INT group reduction, and that the mean 
viability in photodynamic therapy group was 80% of the INT group viability (p <0.05). We 
conclude that this specific therapy was effective in the treatment of experimental cutaneous 
leishmaniasis. 
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Abstract:  

Leishmaniasis is considered a public health problem, affecting millions of people around the 
world.Considering that so far there is no ideal therapeutic for leishmaniasis, this study aims 
investigate the leishmanicidal activity of derivatives from combretastatin A-4. The cell line J774 
viability was determined with MTT assay. Leishmanicidal effects against promastigotes of 
Leishmania baziliensis (MHOM/BR/87/BA125), Leishmania amazonensis 
(MHOM/BR/77/ltb0016) and Leishmania infantum chagasi (MCAN/BR/89/BA262) were 
evaluated. Data obtained from experiments were expressed as the mean ± standard error of mean 
(S.E.M). of triplicate cultures of representative assays. Statistical differences between the treated 
and the vehicle groups of in vitro experiments were evaluated by ANOVA and Dunnett hoc tests 
and considered significant when p <0.05. The derivatives LASSBio 1586, 1587, 1588, 1589, 
1590, 1592, 1594, 1595 and 1716 not affected the viability of macrophages at concentration of 
100 µM by evidenced MTT assay. Moreover, the derivatives LASSBio DNA 1586, 1594, , 
1714, 1715, 1716, 1738, 1739, 1740, 1741, 1742 and 1744 exhibited high antileishmanial 
activity against promastigotes of L. braziliensis. Already in assay against the growth of 
promastigotes of L. amazonensis, the derivatives LASSBio 1589, 1593, 1738, 1740 and 1741 
showed activity against the parasite. However, against promastigotes of L. Infantum Chagasi the 
derivatives LASSBio DNA 1586, 1586, 1587, 1588, 1589, 1590, 1591, 1592, 1593, 1596, 1715, 
1738 and 1740 showed significant activity against the parasite. The derivatives from 
combretastatin A-4 LASSBio 1586, 1587, 1588, 1589, 1590, 1592, 1594 and 1716 are strong 
candidates for antileishmanial prototypes drug because since they exhibit presented pronounced 
leishmanicidal activity against promastigotes without citotoxity effect against host cells. 
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Abstract:  

Introduction: The HIV infection increases hundreds of times the risk of visceral leishmaniasis 
(VL) developing in areas of endemicity, as Tocantins, the third state in confirmed cases of VL in 
Brazil.VL still cooperates for the development of AIDS defining conditions. Both diseases had 
an important synergistic detrimental effect for patient´s health.Case report: S.B.S., Female, 24 
years old, HIV positive since 2004 and abandonment of highly active antiretroviral therapy 
(HAART) for 8 months, antecedent of chronic alcoholic, present at admission complaintsof 



 

anorexia, generalized myalgia, fever and malaise for 15 days. Physical examination with painful 
abdomen palpation and hepatosplenomegaly.Was suspected pneumonia being prescribed 
ceftriaxone,clindamycin, symptomatic and prophylaxis for pneumocystis with trimethoprim-
sulfamethoxazole. In the laboratorial tests, there was pancytopenia (Ht: 24%; Hb: 8 g/dL; 
leukocytes: 2,500/mm³; platelets: 71,500/mm³), AST of 334 U/L, ALT of 118U/L, urea 18 and 
creatinine 0.6 mg/dL. The patient has developed mental confusion, chest pain, mild cough, 
eyelid and lower limb edema, and later generalized edema. Abdominal ultrasound showed an 
enlarged and homogeneous spleen.Aspiration biopsy of bone marrow was inconclusive and a 
new procedure was refused by the patient due the intense local pain complaint. It’s started 
HAART (tenefovir, lamivudine, ritonavir and atazanovir) and empirical therapy with 
amphotericin B for VL, with improvement in symptoms and fever. There was, however, a 
progressive worsening of general condition with jaundice, nausea, abdominal pain and 
distension and mild dyspnea, keeping the pancytopenia, associated with severe elevation of liver 
transaminasis (AST of 1,457 U/L, ALT of 2,384 U/L).Was suspected drug-induced 
hepatitis,with suspension of Amphotericin B and HAART.Began Meropenem and 
Vancomycindue probable bacterium infection associated. Were transfused packed red blood 
cells, initiated Vitamin K and started Liposomal Amphotericin B. The resulted of the urine 
culture showed Kleibsiella pneumoniae multiresistant.The therapy was continued and the patient 
had progressive improvement of symptoms, increased platelets, decreased bilirubin, albumin 
increased. Vancomycin and Meropenem was discontinued and the patient conclude the 
treatment with 1.5g of Liposomal Amphotericin and remaining in monitoring outpatient. 
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Abstract:  

Photodynamic therapy (PDT) using a topical ClAlPc formulation in cutaneous leishmaniasis 
(CL) should ensure its dermis accumulation, place where Leishmania-infected macrophages are 
located. This study determined the skin permeation and biodistribution of ClAlPc after topical 
application in rats with healthy and surgically damaged skin. 

Two formulations were used (F1: ClAlPc in DMSO:Tween 80:type I water; and F2: ClAlPc, 
incorporated in a nanoemulsion (NE) delivery system). Skin permeation studies were performed 
on full-thickness rat skin using Franz diffusion cells with exposure to ClAlPc-F1 and F2 for 0, 4, 
8, 10 12 and 24 h. PBS 7.4 SDS 2% was used as receptor fluid. ClAlPc retained in stratum 
corneum (SC) was analyzed by tape stripping method and retained in epidermis and dermis 
(E+D) was analyzed from a macerate of the remaining membrane tissue. Biodistribution of 
ClAlPc was performed after topical application in the dorsal region (aprox area of 3 cm2) 
analyzing ClAlPc concentration in skin layers and rat organs by fluorometry. For induction of 
surgical injury, animals were anesthetized and two cuts with dissection scissors were made in 
the dorsal region. The lesions measured approximately 5 mm in diameter. The results were 
expressed as concentration of ClAlPc nM/mg of tissue. Skin biopsies were taken in order to 
determine their histological characteristics. All two formulations were stable and preserved 
ClAlPc spectroscopic properties. The ex vivo treatment using rat membranes  did not permit any 
detection of ClAlPc in the receptor fluid. The ClAlPc was retained mainly in SC and E+D with 
results dependent on formulation type, time of the assay and skin layers; The averages of 
ClAlPc were 75,716 and 58,905 nM/cm2 in SC and E+D, respectively. In animals, the ClAlPc 



 

was distributed mainly in the skin (site of application). “Skin healthy” animal showed ClAlPc 
19.15 in SC and 117.79 nM/mg tissue in E+D. “Skin injury” animals showed 3.47 nM/mg tissue 
in SC and 40.46 nM/mg tissue in E+D. The ClAlPc distribution in organs was observed only in 
“skin injury” animals after F1 application with  values in lung, liver, spleen, heart, brain and 
kidney between 1.58 and 20.33 nM/mg tissue. 

The no ex vivo diffusion of ClAlPc across the rat membranes was considered a positive effect in 
relation to the study aims. ClAlPc distribution depended on its concentration, skin state and type 
of formulation. The ClAlPc;NE (F2) showed a better ClAlPc skyn retention capacity, even in 
“skin injured” animals. The findings provide important knowledge about ClAlPc localization in 
skin layers a and its potential distribution in a body after topical application. 
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Abstract:  

Cutaneous leishmaniasis is a tropical disease caused by protozoa of genus Leishmania which 
proliferate within the macrophage`s phagolysosome. The conventional chemotherapy is based 
on multiple antimony injections or other toxic drugs, moreover, with no topical treatment for the 
species transmitted in Brazil. In our previous studies, we demonstrated the effectiveness of a 
synthetic injectable chalcone CH8, much higher (60x) than the antimony Glucantime. In this 
study, we evaluated the effect of liposomal encapsulation of CH8 with conventional 
phosphatidylcholine (CH8-LC) and pegylated liposomes (CH8-LP) in vitro, over the 
macrophages and over the parasite, in order to clarify its mechanism of action in the controlling 
of the disease. 

To evaluate the in vitro effect, peritoneal macrophages from BALB / c mice were infected with 
L. amazonensis and incubated for 48 hours at 37oC with free CH8 , with the liposomal 
formulations (CH8-LC and LP-CH8) or with empty liposomes (LC and LP). To investigate the 
role of free CH8 and LC-CH8 in the innate immune response, we quantified the production of 
NO by the Griess reagent, the ROS production by fluorimetry using the dye H2DCFDA and 
intracellular pH by flow cytometry using acidic dye Lysotracker Red . The production of ROS 
in promastigotes of L. Amazonensis was evaluated by fluorimetry. 

Infected Macrophages had their parasite load decreased 49% and 36% when compared to the 
control when treated with free CH8 (15 mM) and CH8-LC (15 mM CH8 free), respectively. 
Both free CH8 as CH8-LC were able to increase the production of NO (5x and 6x) and ROS (2x 
and 5x), respectively. The free CH8 increased 1.3 xo intracellular pH and CH8-LC decreased 
1.5 x. All formulations induced the production of ROS by promastigotas .In summary, as well as 
serving as excellent carriers for transdermal CH8, conventional liposomes LC, but not pegylated 
liposomes LP, activated oxidative mechanisms of macrophage and its pH reduced within the 
fagolisossomo, which might contribute to the antiparasitic effect of the CH8. Therefore, this 
formulation CH8-LC has a great potential for the development of a topical noninvasive 
formulation for cutaneous leishmaniasis. 
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Abstract:  

In the last decade, green fluorescent Leishmania parasites have appeared as interesting tools in 
drug screening and parasite imaging. However, red-fluorescent parasites may more accurately 
be detected in intravital microscopy and in situations where green-fluorescent probes are used. 
In this work, our research group produced a strain of Leishmania amazonensis expressing a red 
fluorescent protein (La-RFP). Hence, we are attesting the applicability of this newly produced 
La-RFP for anti-drug testing in vitro and in vivo in order to evaluate the protein-expression 
stability, growth rate in culture, and their infectivity to macrophages and mice compared with 
La-GFP and La-WT strains, which have been validated in our laboratory routine. 
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Abstract:  

Introduction: Soluble CD40 ligand (sCD40L) and matrix metalloproteinase 9 (MMP- 9) are 
Inflammation markers and have been poorly described in infections disease. In this prospective 
study we describe the sera kinetics of these two molecules in the course of treatment follow up 
in human visceral leishmaniasis (VL). Methods and results: Sera from VL patients were 
collected before and during follow up of regular Antimony treatment. sCD40L and MMP-9 
were measured by Luminex assay. While sCD40L and MMP-9 were not observed in sera from 
healthy control subjects at low risk of Leishmania chagasi infection, elevated levels were 
observed in sera from VL patients, and an increase in sCD40L and MMP-9 levels were 
detectable during the follow-up of VL patients undergoing antimony treatment. sCD40L levels 
were also high in individuals living in endemic settings at high risk of infection. Additionally, 
negative correlations were found between spleen sizes and MMP-9 before treatment and 
sCD40L at day 15 of treatment.Conclusion: Our findings suggest that elevated sCD40L and 
MMP-9 levels are associated with resistance to infection and resolution of VL. 
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Abstract:  

Mucosal leishmaniasis (ML), which main causative agent in Brazil is Leishmania (V.) 
braziliensis, is the severe form of tegumentary leishmaniasis. Initial clinical manifestation of 
ML is often misdiagnosis with cutaneous leishmaniasis (CL) and other dermatologic diseases, 
leading to inadequate treatment. The technique of polymerase chain reaction (PCR) with 
analysis of restriction fragment length polymorphism (RFLP) has been reported as a useful tool 
for identification of the Leishmania’ species, but it still not used as a routine technique in 
Brazilian hospitals due lack of standardization of the techniques. In our study, 160 patients with 
suspect clinical manifestation of CL or ML were submitted to traditional diagnosis methods and 
two PCR-RFLP methods: kDNA-HaeIII and ITS1-HaeIII. The positivity of traditional diagnosis 
tests observed was: 19.4% by in vitro culture, 35.6% by direct investigation and 38.8% by 
Montenegro’ skin test. Molecular methods were more sensitive than traditional tests showing 
positivity of 81.3% by kDNA-PCR and 75% by ITS1-PCR. ITS1 and kDNA PCR results were 
in agreement for 82.5% of the DNA samples. Species identification by PCR-RFLP was done in 
PCR-positive samples by both primers: ITS1 and kDNA. The L. (V.) braziliensis electrophoretic 
pattern was observed in 89.3% of the samples tested by kDNA-HaeIII. ITS1-HaeIII products 
presented electrophorectic patterns for L. (V.) braziliensis in 66.1% samples and for L. (L.) 
amazonensis in 25.9% samples. 62.5% of the tested samples were identified as L. (V.) 
braziliensis by both techniques. This preliminary study indicates that PCR based techniques 
using kDNA or ITS1 primers can contribute for an early diagnosis of suspected leishmaniasis 
patients and also indicates the probable infecting Leishmania’ species (ITS1-HAEIII). 
Applications of the techniques were considered viable for routine use in public Brazilian 
hospitals of endemic areas and should be considered in order to improve the actual leishmaniasis 
diagnosis practice. 

Supported by CAPES, FAPESP, LIM 48- FMUSP 
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Abstract:  

Macrophages according to classical or alternative activation exerts a function of effector cell or 
just as host cell of the Leishmania parasite, The Ceragenin formerly known as Cationic Steroid 
Antibiotic 8 (CSA-8) derivative of cholic acid with amine groups on a cross-steroidal core was 
synthesized to mimic the properties of natural antimicrobial peptides. The anti-Leishmania 
effect of this antibiotic has been demonstrated "in vitro", however, its immunomodulatory action 
has not been clarified. The aim of the study was to determine the activation of splenic 
macrophages after infection of BALB/c mice with L. infantum and "in vitro" modulation by 
different doses (5, 14, and 20μg) of CSA-8, by flow cytometric determination of NOS-2 
molecules, Arginase-1, IL-12, IL-23, IL-10 and TNF-α. The results show that macrophages 



 

obtained at the beginning of the infection (day 2) showed an increased expression of by arginase 
and IL-1-23 by 75.3% and 94.2% respectively compared to control (Day 0) (p< 0.01). While 
macrophages obtained on day 53 (end of the infection) expressed more NOS-2 and IL-12 that 
macrophages from days 0, 2 and 21 pi (p<0.05). We found a significant increase on the 
expression of IL-10 and TNF-α from day 2 to 53 post infection (p.i.) with respect to day 0 
(p<0.01). At 2h after treatment with 14 and 20 mg/ml of the ceragenin, the expression of NOS-2 
in macrophages from day 2 p.i. increased 45% (p = 0.02) and 54% (p = 0.0004), respectively, 
when compared to untreated macrophages. On day 21 (peak of infection and highest parasite 
load), the increase was 61% (p< 0.001) with 5 ug/ml. Meanwhile Arginase-1 by day 2 p.i. 
decreased (p <0.01) and by day 21 with 20 ug/ml decreased in 88% (p<0.001). the cytokines 
analysis by, day 21 with different doses of CSA-8, showed an 80% increase of IL-12, 
meanwhile the cytokines IL-10 and TNF-α showed a reduced expression of 60% and 70% 
respectively (p<0.001),. The key cytokine IL-23 decreased on day 2 p.i. 65% (p<0.001) in CSA-
8 treated macrophages (14μg) while increasing 21 and 53 pi. This suggests that this antibiotic 
acts as an immunomodulator, which enhances macrophage activation to NO production and 
cytokines involved in the elimination of the parasite. Supported by grants: FONACIT G-
2005000375, CDCH-PSU 09-7878/2009 
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Abstract:  

Approximately 90% of Visceral Leishmaniasis (VL) cases occur in three regions of the world: 
the Indian subcontinent (India, Bangladesh and Nepal), Sudan, and Brazil. VL / HIV co-
infection makes it difficult to determine if the Leishmania infection is new or a relapse 
reactivated by the immunosuppression caused by HIV / AIDS. VL-HIV / AIDS co-infection has 
been shown to worsen clinical symptoms, elevate lethality and limit the diagnosis of VL in 
patients. The objective of the present study was to evaluate the clinical and laboratory 
manifestations of visceral leishmaniasis in individuals with HIV / AIDS. The epidemiological 
study analyzed 77 patients, all over 18 years old, that were treated in the Professor Esterina 
Corsini Hospital / UFMS, from August 2011 to December 2012. Two groups of patients were 
clinically analyzed: Group I (patients with VL that are HIV positive) and Group II (patients with 
VL that are HIV negative). Seventy percent of the study participants were male. The average 
age of HIV positive patients was 39.5 years and 48 years old for HIV negative patients. 
Leishmaniasis was diagnosed by looking for Leishmania amastigotes in bone marrow aspirate 
and rapid test rK39. For patients with unknown HIV serology, diagnosis of infection followed 
the criteria established by the Ministry of Health. The laboratory evaluation was carried out by 
analyzing hemograms, markers of hepatocyte lesions and cholestasis. The results of the analysis 
of the bone marrow aspirate in Group I was 91% positive and 56.1%positive in Group II, 
(p<0,01). The rapid test for LV in HIV positive patients was 50% and 95% in HIV negative 
patients (p<0.01). The clinical characteristics found were: fever, weight loss, weakness, 
hepatomegaly, cough, diarrhea, edema, and bleeding, without statistical significance between 
the groups. In the laboratory analyses, only the number of leukocytes (p<0,05) and ALT 
(p<0,01) was significant. Analysis of bone marrow aspirate was indispensable for the diagnosis 



 

of VL in patients with HIV / AIDS because the clinical criteria and the immunological test were 
not enough to diagnose VL in patients with HIV / AIDS. 
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Abstract:  

Various forms of clinical manifestation of human leishmaniasis have been described. 
Development of new drugs against leishmaniasis constitutes a research priority. The 
characterization of potential drug targets is our general objective. 

MTA-Pase (5’-Deoxy-5’-methylthioadenosine phosphorylase) plays a critical role in purine and 
methionine salvage pathways and constitutes their initial enzyme. MTA-Pase, in presence of 
phosphate, recycles MTA (5’-Deoxy-5’-methylthioadenosine), a toxic by-product of the 
polyamine pathway, to generate adenine and methylthioribose-1-phosphate (MTR). MTR is 
recycled to methionine, while adenine is redirected to nucleoside synthesis. Leishmania genome 
sequencing revealed the existence of one gene coding for a putative MTA-Pase that is annotated 
in TDR target database as highly druggable (with an index of 0.8). In line with this, MTA-Pase 
constitutes a drug target against a number of diseases including some cancers and human 
African Trypanosomiasis, with known potent inhibitors. 

The objectives of the study are to demonstrate and to characterize the existence of this activity 
in crude extracts of Leishmania infantum promastigotes. For this purpose, the gene was 
amplified, sequenced and analyzed using a panel of 26 Leishmania species and strains, and an 
enzymatic test was established. The activity was measured on 4 different strains of Leishmania 
infantum. The predicted protein on the different Leishmania parasites was highly conserved with 
few mutations according to species. The crude extracts presented an MTA-Pase activity 
measured by the amount of adenine released in the reaction using an enzymatic assay. It was 
sensitive to the absence of phosphate, and dependent on concentration of MTA. Although, the 
assays contained the same amount of total proteins, differences in the activity were observed 
among the 4 Leishmania infantum strains extracts tested. This difference in activity despite 
identity of the primary sequence can be explained by many hypotheses including: (i) a 
difference in the amount of enzyme present in the extract; (ii) differential expression of the 
protein according the developmental stages in vitro; (iii) different levels of post-translational 
modifications. Work is in progress to characterize further the protein (as a recombinant) and its 
expression and to genetically validate its essentiality. 

This work received support from Ministry of Higher Education and Scientific Research in 
Tunisia (LR00SP04/LR11IPT04). 
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Abstract:  

Introduction: Although visceral leishmaniasis (VL) is considered a rural endemic, it has been 
reported in large urban centers, remaining as an important public health problem in many 
countries worldwide. According to WHO are recorded annually 500 thousand new cases of VL, 
with 59 thousand deaths. As in other states in the Northeast, the LV is historically endemic in 
Pernambuco. In Brazil, especially in the state of Pernambuco, until 2001, the canine serological 
diagnosis was performed by Indirect Imunofluorescence Reaction (RIFI), considering all 
samples reagents from the 1:40 dilution. In 2002 the Ministry of Health began to recommend the 
Immunosorbent Assay (ELISA) for screening and RIFI for confirmation of positive results for 
canine visceral leishmaniasis (CVL). From 2012, (Technical Note joint Nº 01/2011 
"Clarifications on replacing the protocol diagnosis of canine visceral leishmaniasis" - CGDT - / 
CGLAB / DEVIT / SVS / MS) recommended a new protocol with the performance of screening 
by Rapid Test Platform Double (TR DPP) and confirmation of positive results by ELISA. The 
aim of this study was to compare the results of serum samples confirmed as reagents in the 
previous protocol (ELISA x RIFI) with the current protocol (TR DPP x ELISA) in Central 
Public Health Laboratory (LACEN-PE). Materials and Methods: Were examined in the 
LACEN-PE 1473 sera of dogs from various localities of the state. They were subjected to a 
screening with ELISA and confirmed by RIFI. For comparative study, the samples were used in 
the first stage reagents tested with new methodology using TR DPP and confirmed by ELISA. 
Results: From the 1473 sera examined, 42 samples were reactive to ELISA, with 42 samples 
confirmed by RIFI. For a comparative study, the 42 samples were submitted to the DPP TR, 
where 38 (90,5%) were positive. Conclusions: These results demonstrated that the DPP TR 
along with the ELISA may improve the diagnosis of canine visceral leishmaniasis (CVL) 
avoiding a false-positive result will represent the unnecessary euthanasia of healthy animal. 
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Abstract:  

Microscopic observation of amastigotes in splenic or bone marrow biopsies and serology 
including rK39 dipstick test are tools commonly used for diagnosis of visceral leishmaniasis 
(VL).  However, bone marrow and splenic aspiration are painful and risky procedures and 
serology with rK39 dipstick can yield false positive responses in 20-32% of endemic healthy 
individuals. Identification of additional Leishmania donovani antigens could increase the 
specificity of noninvasive serologic testing for active VL. 

Therefore, we screened promastigotes soluble proteins using western blotting with a series of 
serum specimens from patients with acute VL. Western blots revealed a protein of molecular 
weight 70kDa (BHUP1), recognized by sera from VL patients but not healthy controls.  Mass 
spectrometry of the gel-purified protein revealed the antigen as L. donovani HSP70. The full 
length hsp70 gene of 1959 nucleotides was determined, cloned and expressed as a His-tagged 
fusion protein, purified, and retested.  



 

Antibody against this protein were detected in more than 96% of serum samples from patient 
with VL but not detected in sera from the endemic and non endemic control persons.  Cross-
reactive responses of sera from subjects with different disease like malaria and tuberculosis 
revealed the BHUP1 antigen test is highly sensitive for VL, but specificity was too low to 
differentiate from other infectious diseases 
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Abstract:  

Introduction: 

 Mucosal Leishmaniasis (LM) is defined by impaired mucosal lining of the upper airway, but 
the mucosal of the nasal septum hardest hit. Leishmania (Viannia) braziliensis is the species 
most prevalent cases of LM in the Americas, however cases associated with L. (V.) guyanensis 
have been demonstrated to be significant in the Amazon region. 

Objectives: 

To describe nine cases of LM from Amazon, clinical aspects relating to the species and their 
distribution characterized based on the places of origin of cases. 

Materials and methods: 

Patients treated at the outpatient clinic of the Fundação de Medicina Tropical Doutor Heitor 
Vieira Dourado (FMTHDV) in the period January to November 2012, diagnosed, the clinical 
and laboratory, and treated with LM. The species were characterized by Polymerase Chain 
Reaction (PCR) from biopsies of nasal mucosa and pharynx of the patient. 

Results: 

We recorded nine cases of LM of which 05 were caused by L. (V.) braziliensis (55.55%) and 04 
by L. (V.) guyanensis (44.44%). Of the 03 patients worked with plant extraction (33.33%), 05 
were male (50%), 03 had a history of cutaneous leishmaniasis not properly treated (33.33%). 
The most common symptoms were epistaxis in 06 (66.66%) and removal of crusts in 07 patients 
(77.77%), 02 had nasal septum perforation (22.22%), 03 infiltration (33.33% ) and 04 with nasal 
mucosal ulcers (44.44%). All underwent drug treatment and are outpatients in FMTHVD. 

Conclusion: 



 

The LM has great impact on the patient, it affects your life in the economic and social. 
Important correlate symptoms and disease progression in both species analyzed, thereby linking 
the species with prognosis and cure of mucosal leishmaniasis. 
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Abstract:  

Visceral Leishmaniasis (VL), commonly known as kala-azar is one of the most widespread 
infectious diseases affecting the third world countries. The hallmark of VL, caused by 
Leishmania donovani, is a strong suppression of the host-protective anti-leishmanial responses 
in a susceptible host. Arabinosylated Lippoarabinomannan or Ara-LAM isolated from an 
avirulent strain Mycobacterium smegmatis is a TLR2 ligand and has potent immunomodulatory 
properties such as up-regulation of pro-inflammatory cytokines, NO production and induction of 
TLR-2 mediated signaling in macrophages. In the present study, we have demonstrated that Ara-
LAM confers protection against leishmanial pathogenesis via the modulation of IFN-γReceptor 
expression as well as its downstream signaling. By inhibiting the ceramide generation, Ara-
LAM maintained the cell membrane integrity of the parasitized macrophages and increased the 
MHC-II expression. Along with this, Ara-LAM, significantly upregulated the phosphorylation 
level of JAK1 and JAK2 following IFN-γ-stimulation in infected macrophages, which 
ultimately induced the nuclear translocation of STAT1. Not only that, Ara-LAM was also found 
to differentially regulate Interferon Reulatory Factors (IRFs), among which IRF8 is directly 
involved in IFN-γ signaling . Therefore, our study demonstrates that by modulating IFN-γ 
responsiveness in L. donovani infected macrophages, Ara-LAM helps in the improved antigen 
presentation as well as better parasite clearance. 
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Abstract:  

The difficulties in controlling leishmaniasis may be related to the complex epidemiology of this 
disease, which involves the participation of different wild and domestic hosts, humans, vectors, 
and their interaction with different environmental characteristics. The validation of sensitive 
tests contributes to the early treatment of patients also subserving the design of disease control 
actions. Molecular biology methods, as PCR, have become increasingly relevant to the diagnosis 
and control of infectious diseases, such as leishmaniasis. The possibility of combining multiple 
primer systems in the same assay, in both conventional and real-time PCR protocols, enables the 
identification of parasites, associated with other targets to sample quality assurance (internal 



 

controls – IC). In this context, this study aimed to design primer systems able to detect the gene 
G3PD of mammals, allowing the evaluation of the DNA quality on samples for real-time PCR 
(qPCR) diagnostics in different rodent species involved in leishmaniasis cycle. Based on the 
results obtained by Castilho et al. (2008), an alignment of gene G3PD for different mammals 
involved in the cycle of leishmaniasis was made. Three detection systems were designed: 
G3PD1, G3PD2, G3PD3 with products 441, 567 and 621 base pairs (bp), respectively. As a 
preliminary evaluation of the systems, DNA extracted from blood samples of 6 rodent species 
captured in an leishmaniasis endemic area of Pernambuco, Brazil were tested. The 
reproducibility of results was evaluated by duplicates intra-test. Amplification of the gene was 
obtained for all species tested with the three detection systems, indicating good performance of 
oligonucleotides designed. The system G3PD1 showed reproducibility, as well as homogeneity 
between duplicates. We also observed that melting curve analysis may allow the differentiation 
of the rodent species by PCR products. The G3PD1 will be further adapted to compose a duplex 
qPCR protocol for leishmaniasis diagnosis with sample quality control, by TaqMan probe 
technology. Standardization of a duplex qPCR with internal control amplification 
simultaneously with the main target will limit the possibility of false-negative results. The 
technique will allow correct diagnosis and monitoring of rodent species, contributing to the 
enhancement of knowledge related to parasite load and parasite-host interaction, providing 
useful information to improve the treatment and control measures in endemic areas. 
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Abstract:  

The proposal aims at improving means of molecular diagnosis of Leishmania infections and 
diseases by developing and assessing potential of Loop Mediated Isothermal Amplification 
Method (LAMP) assays, a simple, rapid, reliable and affordable DNA assays. Moreover, results 
can be visually detected by the Real Time Turbidimeter but also using different type of dye such 
Hydroxy-naphtol staining (HNB). Accurate and rapid diagnosis of Canine Leishmaniasis is an 
important issue that allows early treatment and prevents transmission. We developed and 
validated a L. infantum specific LAMP assay was carried out using a set of six primers targeting 
the cysteine protease B multi copy gene of L. infantum. The reaction conditions were setup and 
the specificity and sensitivity of the assay assessed. The specificity experiment showed that 
LAMP primers amplified L. infantum DNA successfully, while no amplification was seen for L. 
major, L. tropica, L. turanica, L. aethiopica, L. tarentolae, L. gerbilii and T. cruzi as well as for 
human genomic DNA. When compared to conventional cpb based PCR, the sensitivity of 
LAMP assay was higher with a detection limit of 50 fg/μl of genomic L. infantum parasite 
DNA. The colorimetric visualization shows a good correlation between the results obtained 
using the Real Time Turbidimeter and those relying on the HNB. 

Finally, this LAMP assay was applied on seventy five (75) DNAs extracted from suspected 
Leishmania infected dogs blood obtained from the field. Classical PCR, serology and 
microscopy were used as gold standards. Compared to molecular methods, the serology (IFI 
Indirect Immunofluorescence) test presents the best sensitivity (88.57%) with however, a much 
lower specificity (52.5%) due to a relatively high number of false-positive results (22 animals). 
The PCR assay shows a low sensitivity 37.14 % and specificity around 82.5%. Performed on 



 

blood samples, our LAMP assay shows a suitable sensitivity (54%) and a good specificity 
(80%), with however, positive (70%) and negative (66%) predictive values. 

In contrast to existing LAMP, our developed assay do not present cross reactions with T. cruzi, 
and as previously reported, is more resistant to inhibitors that prevent conventional PCR. In a 
brief cost evaluation, the LAMP assay compares favorably with other molecular diagnostic tests. 
The cost (including transportation and fluorescent detection reagent but excluding staffing costs) 
is $3.5 per 25 μL reaction; the reduction of the reaction volume by half present no adverse 
consequences and will allows a cost reduction of 50%. This is less or comparable to other 
molecular diagnostics such as real time-PCR, estimated at $12 and PCR-restriction fragment 
length polymorphism (PCR-RFLP) estimated at $2.5 per reaction. Moreover, the relative 
stability of LAMP reagents at 25°C and 37°C promotes the possibility of field deployability of 
the techniique. 
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Abstract:  

Combined therapy may represent an alternative to monotherapy for the treatment of cutaneous 
leishmaniasis (CL), to increase efficiency, reduce total drug doses and preventing the resistance, 
with consequent reduction of cost and toxicity. In the case of CL, topical and oral 
administrations are desirable options. The objective of this study was to evaluate the efficacy of 
binary combinations between: topical paromomycin-gel at 10% (PA) and Glucantime® 
50mg/kg/day intramuscular (Glu), PA and oral solution of miltefosine 25mg/Kg/day (Milt), and 
Milt + Glu in experimentally infected animals. Hamsters (Mesocricetus auratus) were inoculated 
subcutaneously at the base of tail with 1x105 amastigotes of L. (V.) braziliensis (WHO-
MHOM/BR/75/M2903). After ulceration of lesions, the animals were divided into seven groups 
(n = 5): 1) untreated control 2) PA, 3) Milt, 4) Glu, 5) Glu + PA, 6) Milt + PA and 7) Glu + 
Milt. The animals were treated for 20 consecutive days (Glu and PA, once daily), and/or 10 
alternate days (Milt, once daily). The lesions sizes were determined weekly. After the end of 
treatment, animals were euthanized, and parasites recovered from skin lesions and spleens were 
evaluated by limiting-dilution assays. Significant reduction in lesions sizes was observed for all 
combined treatments as compared to the control group (p<0.05). Lesion size was statistically 
smaller in animals treated with the combination Glu + PA or Milt + PA as compared with those 
treated with Glu, Milt or PA in monotherapy (p<0.05). There was a significant reduction of 
viable parasite recovered from the skin lesions in all combined treatments as compared to the 
control group and monotherapy (p<0.05). In the spleen, significant reduction in the number of 
viable parasites was observed for all groups in combined treatments as compared to the control 
group and monotherapy regimes except for animals receiving Glu alone. These results suggest 
that the combinations of systemic therapy (Glu or Milt) with topical treatment (PA) were more 
effective in reducing the parasitic load and lesion size compared to monotherapy with these 
drugs. These combinations may be an interesting alternative for the treatment of CL caused by 
L. (V.) braziliensis. 
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Abstract:  

In the search for new alternatives, the Drugs for Neglected Diseases initiative (DNDi) has 
rediscovered the fexinidazole (Fex), an oral antimicrobial that is under development for sleeping 
sickness and has demonstrated leishmanicidal activity. This study evaluated the in vivo activity 
of oral Fex in animals experimentally infected with L. (V.) braziliensis, causative species of 
cutaneous leishmaniasis (CL) in New World. Hamsters were inoculated subcutaneously at the 
base of tail with 1x105 amastigotes of L. (V.) braziliensis (WHO-MHOM/BR/75/M2903). After 
ulceration of lesions, the animals were divided into six groups (n=5): untreated control, diluent, 
Glucantime® 200mg/kg/day intramuscular (Glu), Fex50mg/Kg/day (Fex50), Fex200mg/Kg/day 
(Fex200) and Fex300mg/Kg/day (Fex300). The size of the lesions (millimetres–mm) was 
comparable among groups at treatment onset. The animals were treated for 20 consecutive days 
(once daily), lesion sizes were measured on days D1, D7, D14 during treatment and D+3 post 
treatment. After this period, animals were euthanized, and parasites recovered from skin lesions 
and spleens were evaluated by limiting-dilution assays. Significant reduction in lesion size was 
observed for the group Glu in the D14 (5.0±2.5) as compared with control group (11.4±3.2) 
(p<0.05). In the D+3 there was significant reduction for groups: Glu (1.2±2.7), Fex200 (4.2±3.9) 
and Fex300 (4.1±4.0) as compared with control (11.0±1.9) and diluent (13.0±2.9) groups 
(p<0.05), and there was no statistically significant difference between the groups treated with 
Glu and Fex200 and Fex 300 in D+3 (p>0.05). There was significant reduction of viable parasite 
recovered from the skin lesions (control:1x103, diluent:1x103, Glu:1x101, Fex50:1x102, 
Fex200:1x102, Fex300:1x102), and spleen (control:1x103, diluent:1x103, Glu:0, Fex50:1x101, 
Fex200:1x101, Fex300:1x101), for the all groups treated as compared to control and diluent 
groups (p<0.05). However, the animals treated with Glu showed a greater reduction of parasite 
load in the lesion as compared to animals treated with all doses of Fex (p<0.05). There was no 
statistically significant difference among Fex groups in reduction of parasite load in the lesion 
and spleen (p>0.05), but the lowest dose of Fex has not led to a reduction in lesion size 
(p>0.05). These results showed that Fex at doses of 200 and 300 mg/kg/day were active in the 
treatment of CL caused by L. (V.) braziliensis. 
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Abstract:  

Currently few drugs are available to treat cutaneous leishmaniasis (CL) that although effective 
they have important concerns regarding to their toxicity, way of administration and cost. 



 

Bioinformatic represents a useful tool that allows a fast and effective way to indentify new drugs 
with potential anti-leishmanial activity. 

Using these tools 21 drugs exhibiting anti-inflammatory and wound healing properties were 
identified and then evaluated in vitro for their cytotoxicity and anti-leishmanial activity against 
intracellular and axenic amastigotes of L. (V) pananensis. 

The therapeutic response was also determined in the hasmter model for CL. Four of the selected 
drugs showed high in vitro activity against axenic amastigotes with EC50 values < 50 g/ml and 
three compounds were active against intracellular amastigotes. Four of these 7 drugs were tested 
in vivo for their therapeutical response. 

Of the three compounds active against intracellular amastigotes two produced cure in 3 of 6 
animals after three months of the end of treatment. Of the four drugs that were active against 
axenic amastigotes, two of them only induced clinical improvement but not cure of the lesion in 
4 of 5 and 3 of 5 animals, respectively. 

These results suggest that by modifying the therapeutic scheme or the pharmaceutical 
formulation the therapeutic response could be optimized. 

The results also confirm that bioinformatic is a promising methodology to identify effective 
potential drugs with anti-leishmanial activity yielding reliable results in short time. 
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Abstract:  

American tegumentary leishmaniasis (ATL) is caused mostly by Leishmania (Viannia) 
braziliensis in Brazil and cutaneous (CL), mucosal (ML) and disseminated (DL) forms of the 
disease are known. The diversity of clinical manifestations has been attributed to differences in 
the host immune response, but recently it has also been related to intraspecific variability of L. 
(V.) braziliensis. In previous studies using Leishmania (Leishmania) amazonensis IGF-I was 
shown to increase the activity of arginase generating polyamines and to decrease the synthesis 
of nitric oxide (Vendrame et al, Scand J. Immunol. 66:287, 2007). Recently the effect of IGF-I 
on L. (V.) braziliensis was also studied and we showed that IGF-I induced higher basal arginase 
activity in promastigotes of isolates of L. (V.) braziliensis derived from patients with CL and 
DL. In isolates from ML the arginase activity was already increased in basal conditions with no 
further increment upon IGF-I stimulus being higher in those from patients with ML (Vendrame 
et al, Trans Roy Soc Trop Med Hyg 104: 566, 2010). In the present study, we evaluated the 
characteristics of individual isolates, derived from patients with CL (N = 8), with ML (N = 7) 
and DL (N = 7) from an endemic area in the Northeastern Brazil, as amastigote within human 
macrophage cell line THP-1 with and without IGF-I stimulation (50ng/mL). Adherent phorbol 
12-myristate 13 acetate differentiated-THP-1 cells were infected with promastigotes 
(parasite/macrophage ratio = 10:1) and after 24 hour culture with or without IGF-I stimulus 
parasitism and arginase activity were evaluated. In amastigotes derived from in isolates of DL 



 

the basal arginase activity was lower than in those of CL, respectively 33.4 and 42.7 (median) 
mU of arginase/106 cells. The effect of IGF-I on parasitism was evaluated in relation to the 
basal infection and we observed that occurred an increase of parasitism upon stimulus in 7 of 8 
(87.5%) isolates from CL and in 5 of 7 (71.4%) from ML while a decrease in most of isolates 
from DL (only 1 in 7 thus in 14.3% showed an increase). The data suggest that differences in the 
biological characteristics of parasites may contribute to the diversity of clinical presentation of 
ATL. 
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Abstract:  

Electron microscopic studies of organelle changes of Leishmania tropica promastigote; sensitive 
and resistant to meglumine antimoniate 

Mitra Bahriani1,MS;Mehdi Bahriani3, PhD;Shahriar Dabiri1, MD; Iraj Sharifi2, PhD 

1Patholology ,2Parasitology Departments, Afzalipour Medical School,Leishmaniasis Research 
Center,Kerman Iran.3Howard Hughes Medical Institute,USA 

This study was carried out in the city of Bam ,after devastating earthquake, between 2008 to 
2012,. The samples were taken from 66 patients who were referred to the Cutaneous 
Leishmaniasis (CL) treatment center. Diagnosis was confirmed by smear, culture media, while 
identification of species was carried out by nested-PCR (NPCR) and sensitive and resistant 
patients by clinical follow-up and MDR1 sequencing. Ten cultured promostigotes of sensitive 
and resistant patients and also one standard strain of L.tropica were selected for transmission 
electron microscopic (TEM) examination.This work was the first TEM presentation from Iran. 
We found that ultrastructural result in drug-sensitive promastigote revealed a significant change 
in vesicles size (multivesiculated bodies),nucleus was normal and located posterior to 
kinetoplast at the short distance. Cytoplasmic mitochondrion which was enlarged and elongated. 
No change in cytoplasmic membrane of sensitive promastigote was observed. The location of 
microtubules were changed from margin of promastigotes to middle in resistance strain 
compared to promastigote in standard strain. The mitochondrion was circular and located around 
the nucleus. 
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Abstract:  

Developing methods for early diagnosis and effective vaccination or immunotherapy are 
essential conditions for an effective combat against Visceral Leishmaniasis (VL). For these 
reasons, our group has been seeking the improvement of serological techniques using highly 
immunogenic proteins able to identify early infections in dogs and humans. Through serological 
screenings of DNA expression libraries, 13 new antigenic proteins from Leishmania 
chagasi/infantum were previously identified. Four of these (Lci1, Lci10, Lci12 and Lci13) were 
further evaluated in this study. The Lci10 and Lci12 display rich tandem repetitive sequences, 
whereas the Lci1 and Lci13 are stress related. Their coding sequences were cloned into 
expression vectors and the corresponding his-tagged recombinant proteins produced in 
Escherichia coli. These were purified through affinity chromatography using a nickel column 
and quantified through the Bradford assay. Immunoassays (ELISA) were then performed with 
infected sera from humans (50 positive and 50 negative) and dogs (46 positive and 15 negative), 
with the positive ones confirmed through prior parasitological examination. The CUT-off of the 
reaction was derived from the average of the negative controls, from healthy individuals, plus 
three standard deviations. The tested proteins (Lci1, Lci10, Lci12 and Lci13) displayed 93, 67, 
91 and 97% sensitivities in the dogs’ sera, respectively. With human sera, the same proteins 
displayed 72, 48, 46 and 44% sensitivities. Following the individual assays, the Lci1, Lci12 and 
Lci13 were combined into a mix, which displayed 91 and 84% sensitivities in the dogs and 
humans’ sera, respectively. The differential recognition of these proteins by the sera from VL 
infected humans and dogs highlight the difference in immune response between these two hosts 
and the need for optimization of current serological tests. Nevertheless, these preliminary tests 
also demonstrate that the chosen proteins are highly immunogenic in dogs and could potentially 
contribute as part of canine specific serological tests or vaccines against canine VL. The higher 
sensitivity of the mix with both sets of sera may also be a good alternative for improvement in 
view of a single diagnostic test for both humans and dogs. 
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Abstract:  

Leishmaniasis is considered a public health problem. The World Health Organization (WHO) 
estimates that 350 million people are exposed to the risk. Considering that the treatment adopted 
has serious adverse effects, high toxicity and various strains of Leishmania are resistant to 
therapy, this study aims to investigate the leishmanicidal activity of novel lawsone dimers 
obtained by one-pot high-yield procedure from the condensation of lawsone and suitable 



 

aldehydes. The cell line J774 viability was determined with MTT assay. Leishmanicidal effects 
against promastigotes of Leishmania braziliensis (MHOM/BR/87/BA125) were evaluated. Data 
obtained from experiments were expressed as the mean ± standard error of mean (S.E.M) of 
triplicate cultures of representative assays. Statistical differences between the treated and the 
vehicle groups of in vitro experiments were evaluated by ANOVA and Dunnett hoc tests and 
considered significant when p <0.05. The compounds pentamidine and DE at concentration of 
100 µM showed activity deleterious to the host cell evidenced by MTT assay, but was not 
cytotoxic at 10 µM. Furthermore, the compounds DA, DB, DF, DH, DI, DN and DP not 
affected the viability of macrophages at concentration of 100 µM. Moreover, the compounds 
DN, DF, DP, DH, DA, DE and DI exhibited high antileishmanial activity against promastigotes 
of L.braziliensis, with maximal effect of 91.7 ± 1.3, 88.7 ± 0.3, 88.4 ± 0.9, 93.0 ± 0.1, 61.6 ± 
7.5, 90.4 ± 0.7 and 91.7 ± 0.3%, respectively. The compounds DB did not show significant 
activity against the growth of promastigotes of L. braziliensis at concentration of 100 µM. The 
compounds DN, DF, DP, DH, DA and DI are strong candidates for antileishmanial prototypes 
drug because exhibit pronounced leishmanicidal activity against promastigotes of L. braziliensis 
without citotoxity effect against host cells. 
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Abstract:  

Leishmaniasis is a neglected disease, that affects mostly poor populations living in tropical and 
subtropical regions of the world and presents withhigh incidence in Brazil. The current 
treatment of this disease includes limitations in terms of toxicity, variable efficacy, high costs 
and inconvenient doses and treatment schedules. Continuing the research who seek alternatives 
to developing new therapies for leishmaniasis, this study aims to evaluate the antileishmanial 
activity of geopropolis collected by a stingless bee (Melipona subnitida Ducke) native to 
Northeastern Brazil. Six sample (BP-March2010, BP-April2010, BP-June2011, BP-
January2012, BP-June2012 and BP-July2012) were collected from semi-arid region of Paraiba, 
Brazil. The cell line J774 viability was determined with MTT assay. Leishmanicidal effect 
against promastigotes of Leishmania amazonensis (MHOM/BR/77/LTB0016) were evaluated at 
concentration of 100 μg/mL – 0.1 μg/mL to calculate LC50 (concentration required to give 50% 
of death). Data obtained from experiments were expressed as the mean ± S.E.M. of triplicate 
cultures of representative assays. The results showed that all products at concentration of 100 
μg/mL showed deleterious activity to the host cell evidenced by MTT assay and BP-June2011 
was also citotocity at 10 μg/mL. Moreover, BP-March2010, BP-April2010, BP-June2011, BP-
January2012 and BP-July2012 exhibited high antileishmanial activity against promastigotes of 
L. amazonensis, with maximal effect greater than 65%, without large seasonal variation. The 
reference drug pentamidine presented maximum effect against promastigotes of 93.0 ± 1.0%. 
All compounds tested were lower potent than pentamidine (IC50 of 1.1 ± 0.1µg/mL) to dead 
promastigotes. This is the first detailed study of antiprotozoal effect of geopropolis collected by 
Melipona subnitida bee, a natural product with pronounced leishmanicidal activity which can 
originate new prototypes useful for leishmaniasis treatment. 
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Abstract:  

In Mexico CL is the most important form of Leishmaniasis. It is distributed in several States, the 
mainly endemic areas are located in the South-East of the country. In Mexico CL can be 
produced by L. mexicana and L braziliensis Complex members, the clinical forms present can 
be primary localized skin lesions (LCL) some cases can self-heal, but parasites can disseminate 
to the nasopharyngeal mucosa and cause mucocutaneous leishmaniasis (MCL), or disseminated 
to the entire body as nodular lesions in diffuse cutaneous leishmaniasis (DCL). Meglumine 
antimoniate (Glucantime) is the principal drug used for treatment of CL and Amphotericine B 
(Amph B), the response to therapeutic drugs can vary among different species present in the 
same area. 

In this study was evaluated the leishmanicidal activity of the ethyl and benzyl esters of N-
isopropyl oxamate (NIPOX-B AND NIPOX-Et) on promastigotes in exponential phase of 
growth, finding leishmanicidal activity of LD50 at 16 mM for NIPOX B and 8 mM for NIPOX-
ET. In axenic extracellular amastigotes was found a LD50 at 2mM for NIPOX-B and at 8 mM 
for NIPOX-ET. In macrophages (J774) infected with intracellular amastigotes of Leishmania 
mexicana it was found 100% of parasite elimination in a dose of 64 mM for NIPOX-B and 32 
mM for NIPOX-ET, for Glucantime it was found 80% of parasite elimination at 64 Mm, Amph 
B I a dose 32mM eliminated 100% of parasites. The more toxic to macrophages were Amph B 
and glucantime, NIPOXs showed low toxicity. In conclusion the NIPOXs are good candidates 
for CL therapeutic treatment. 
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Abstract:  

DNDi (Drugs for Neglected Diseases initiative) is a collaborative, patients’ needs-driven, not-
for-profit organization whose mission is to develop new drugs for the most neglected tropical 
diseases, including Visceral Leishmaniasis (VL). 

To this purpose, our research effort focused on the nitroimidazole chemical class, well known 
for its antimicrobial activity, and quickly led to the identification of DNDI-VL-2098 as a 
potential candidate for VL. This compound is indeed likely to fulfill DNDi’s Target Product 



 

Profile, such as: a) effectiveness against L. donovani in East Africa and India (including drug 
resistant strains), b) 95 % clinical efficacy, c) no contraindications, d) oral formulation, e) 
dosing once a day for a maximum of 10 days, f) cost under $10 per course. 

DNDI-VL-2098 is a chiral nitroimidazooxazole analog prepared in 8 steps from commercially 
available materials. Its in vitro activity (IC50) against different strains of Leishmania donovani 
ranges from 0.3 to 1 µM. In VL in vivo models, DNDI-VL-2098 showed the following 
efficacies: 

- Total cure at 12.5 mg/kg single dose or 3 mg/kg over 5 days in the acute mouse model 

- Total cure at 50 mg/kg over 3 days or 25 mg/kg over 5 days in the chronic hamster model 

The oral bioavailability of DNDI-VL-2098 varied from 70 % (rat) to 100 % (mouse, hamster). 
Its volume of distribution ranged from 2.0 to 2.5 L/kg (about 3-fold the total body water 
volume) and the mean elimination half-life ranged from 1.2 (hamster) to 6.0 h (dog). 

DNDI-VL-2098 moderately inhibited the hERG channel (in transfected Chinese Hamster Ovary 
cells), with an IC50 of 10.5 µM. However, a telemetry study in male Beagle dogs showed no 
modification of QTc up to the highest dose tested (250 mg/kg). DNDI-VL-2098 was shown to 
be neither mutagenic nor clastogenic. In mice and rats, after single dose oral administration, the 
No-Observed-Effect Level (NOEL) was > 2000 mg/kg. 

According to allometric scaling predictions for human PK, the minimum efficacious dose in 
human beings (60 kg) is expected to be in the range of 200 to 600 mg, with a once a day oral 
administration. 

In conclusion, DNDI-VL-2098 so far shows promising properties to be developed as a clinical 
candidate for the treatment of visceral leishmaniasis. 
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Abstract:  

Background: Leishmaniasis is a fatal and one of the most neglected disease which is caused by a 
protozoan parasite Leishmania donovani. Diagnosis of leishmaniasis is still a challenge in front 
of investigator. A firm diagnosis of visceral leishmaniasis (kala azar) requires demonstration of 
the parasite in organ aspirates or tissue biopsy samples. The aim of this prospective study was to 
assess the diagnostic usefulness of non-invasive testing for antibody to the leishmanial antigen 
by means of antigen-impregnated nitrocellulose paper strips adapted for use under field as well 
as laboratory conditions. There are so many rapid diagnostic tests (RDTs) of different brands 
available and published report of variable accuracy. 

Methods: This study of evaluation includes six commercially available VL-RDTs of four 
different manufacturers. These VL-RDTs were evaluated using whole blood as well as serum at 



 

two different conditions (At bed site and laboratory site). In this study total 135 confirmed VL 
cases, 85 endemic healthy with no kala azar history, 15 malaria patients and 20 tuberculosis 
patients were enrolled. All tests were performed against blood and serum according to the 
manufacturer’s protocol. The interpretation was recorded into a data sheet. At the laboratory site 
two individuals were performed the tests by randomised the samples and cross check the result 
of each other and note their interpretation. All the data were entered in duplicate by two 
technicians to overcome the error. 

Result: This study is the comparison of performance of VL RDTs of different manufacturers and 
first time reports the diagnostic accuracy of all VL RDTs with whole blood and serum both. 
Overall, our finding illustrate that different RDTs demonstrated varied sensitivity in case of VL 
which ranged from 94% to 100% in case whole blood and 95%to 100% in case of serum 
respectively. However the specificity range from 80% to 100% for blood while 78% to 100% 
for serum. The other findings are under analysis. 
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Abstract:  

Trypanosoma brucei is a flagellated parasite of the order Kinetoplastida causing sleeping 
sickness in human beings and a similar disease called ‘nagana’ in cattle. Trypanosomes contain 
unique peroxisome-like organelles designated as glycosomes, which contain enzymes involved 
in a variety of metabolic processes such as the glycolytic and pentosephosphate pathways and 
routes of lipid anabolism and catabolism. 

Trypanosomatids possess a hexokinase (HK) inside the glycosomes. In addition, a glucokinase 
(GlcK) was found in glycosomes of Trypanosoma cruzi and Leishmania species, but not in those 
of Trypanosoma brucei. The crystal structure of TcGlcK with bound glucose shows that the 
sugar is present in its beta-anomeric form. In contrast, all known HK-glucose structures possess 
alpha-glucose, in line with results from kinetic studies that HKs have a preference for this latter 
anomer. 

The enzymes following the sugar-kinases in the glycolytic and pentosephosphate pathways, 
phosphoglucose isomerase and glucose-6-phosphate dehydrogenase (G6PDH), are highly 
specific for respectively the alpha- and beta-form of glucose 6-phosphate. Although both forms 
can spontaneously anomerize, the rate of this interconversion may be too low if a high activity 
of the pentosephosphate pathway is required (for NADPH production) and only a HK is present 
that produces essentially the alpha-anomer. In T. brucei, where GlcK is absent, a glucose-6-
phosphate-1-epimerase (G6PE) (also known as hexose-6-phosphate mutarotase) may therefore 
be required for the anomerization. 

A candidate G6PE gene was found in the trypanosomatid genome databases. The predicted 
amino-acid sequence contains a typical peroxisome-targeting signal (PTS1) that suggests a 
glycosomal localization of the enzyme. The G6PE activity of the enzyme was confirmed after its 
expression in Escherichia coli as a recombinant protein. Knocking down its expression in 
bloodstream-form trypanosomes has no effect on the growth of the parasites in regular growth 



 

medium. However, the RNAi-induced cells display an increased susceptibility to oxidative 
stress in non-reducing medium, similar to results obtained for trypanosomes in which G6PDH 
has been depleted. These results suggest a role of glucose-6-phosphate-epimerase in the 
interconversion of alpha- and beta-anomers inside glycosomes of Trypanosoma brucei making 
glucose 6-phosphate available for the pentosephosphate pathway and consequent NADPH 
production. 
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Abstract:  

The trypanothione metabolism, a low molecular mass dithiol, present in trypanosomatids is an 
appealing source of drug target, since it is absent in mammals. Many vital functions are either 
directly fulfilled by trypanothione or catalyzed by trypanothione dependent enzymes in 
kinetoplastids. An important mediator for the trypanothione fuelled redox reaction is the 
tryparedoxin cascade containing tryparedoxin and tryparedoxin peroxidase enzymes. The 
biological function of TXNPx is to regulate oxidative stress. The reduced tryparedoxin (TXN) 
interacts with and passes on a reducing equivalent to tryparedoxin peroxidase, allowing it to 
catalyze the reduction of hydrogen peroxide and organic hydro peroxides to water or alcohol, 
respectively. We have cloned and expressed several proteins of thiol metabolism (TryS, TryR, 
TXN, and TXNPx) either containing GST-tag or His-tag successfully in soluble condition. The 
recombinant proteins were purified by affinity columns chromatography. Polyclonal antibodies 
were raised in rabbit against purified recombinant proteins which showed high titre. 

TXN and TXNPx interact to each other proved by in vitro approach using different tag proteins. 
It was found that cTXN interacts with cTXNPx, and mTXN interacts with mTXNPx and make 
stable complex confirmed by co purification and western blot analysis. The purified antigens 
were subjected to immunoblot analysis and ELISA with VL-patients, HIV-VL, asymptomatic 
cases, and healthy control sera showed that the Leishmania antigens recognized antibodies in 
 VL and HIV-VL patients. Our results showed very high specificity and above 80% sensitivity. 
These results suggest that these proteins have the potential for the development of diagnostic 
tool for detection of VL. 
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Abstract:  

Background: Meglumine antimoniate (MA) (Glucantime®), is a pentavalent antimonial, which 
remains one of the recommended 1st line treatments for cutaneous Leishmaniasis1. Pentavalent 
antimonials are only available as parenteral formulations, most frequently administered 
intramuscularly , or intralesionally, to the discomfort of the patients, many of whom are 
children. The availability of a topical formulation of MA could obviate the need for parenteral 
treatment in many instances, and thus improve the comfort and acceptability of treatment for 
patients. In 2011, the Access to Medicines department of Sanofi initiated a topical MA 
development programme with formulation and pre-clinical development being carried out in 
Latin America, in collaboration with Sanofi R&D in France. 

Methods: Studies were performed on BALB/C mice, using the infected ear model, with L 
amazonensis (strain WHOM/BR/75/JOSEFA). 4 types of ointments were tested (simple gel, gel 
in liposomes, oil in water, and water in oil) and these were compared to intralesional (IL) 
injection of MA, and a MA lanette cream formulation. 7 days post infection, mice were treated 
once daily with 20mg of topical ointment, or twice weekly by IL injection of 200 micrograms, 
for 30 days. Ear thickness was measured every 3-4 days, and 9 days post end of treatment, 
animals were sacrificed, and parasite load estimated by limiting dilution assay. 

Results: Only the simple gel, and the IL injection reduced lesion growth, as measured by 
difference in thickness of the infected versus the uninfected ear. The gel with liposomes 
produced skin irritancy, and increased ear thickness, while with the water in oil cream, there was 
initial control of lesion growth, but unexpected growth in the days of treatment and post 
treatment. Only treatment with the simple gel, and the IL injection, resulted in a significant 
decrease in parasite loads compared to the untreated group, with the IL injection producing a 
greater reduction. 

Conclusion: In this BALBc infected ear model study, a simple MA containing gel, applied once 
daily for 30 days, significantly reduced L amazonensis parasite load and lesion growth as 
compared to non-treatment, and was well tolerated. Surprisingly, a liposomal formulation of 
MA proved to be non-efficient and excessively irritable. 

Refinement of the MA gel is ongoing, prior to further pre-clinical and toxicity testing. 

Reference: 1. WHO - Technical report 949. Control of the leishmaniases ; 2010. 
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Abstract:  

In Brazil, in spite of a continuous effort towards Visceral Leishmaniasis (VL) control, the 
disease is spreading to new areas. The official control strategy includes serodiagnostics of dogs 
in endemic areas and culling of positive cases. Therefore the use of serological methods that 
decrease positive or negative false results is highly recommended. In a longitudinal study 110 
healthy dogs, originally brought from a non VL transmission area, were evaluated after 6 
months exposure period to a natural L. infantum challenge in an endemic northwestern region in 
São Paulo state. Blood and bone marrow were collected from dogs before and after 6 months 
transference to VL transmission area. Serology was performed by the following methods: 
ELISA with crude parasite L. major soluble antigen and two different immunochromatographic 
tests (Dual Path Platform DPP® - for detection of K28 antibodies and Speed Duo Leish/Ehrli® - 
L. infantum and Ehrlichia canis antigens - SD). Parasitological diagnosis was performed on 
bone marrow smears, and DNA detection by real time PCR (qPCR) for L. infantum. 
Comparisons were made between serological and parasitological techniques. Leishmania 
infection was demonstrated in 26.4% (29/110) dogs, where 79.3% (23/29) were qPCR positive, 
some of them were positive for amastigote forms in smear samples; 20.7% (6/29) were only 
amastigote smear positive. From the qPCR positive dogs 30.4% (7/23) were positive in all 
serological methods; 21.7% (5/23) were positive in ELISA and DPP; 17.4% (4/23) were 
positive only in DPP and SD; others 17.4% (4/23)  were positive only at DPP and 13.0% (3/23) 
dogs were positive only for ELISA. From the non-infected dogs 49.4% (40/81) were negative in 
all serological techniques; 14,8% (12/81) were positive for both DPP and SD; 13.6% (11/81) 
were positive for the three serological tests; 9.9% (8/81) were positive only in DPP; 4.9% (4/81) 
were positive only for ELISA; 3.7%  (3/81) animals were positive only for SD; 2,5% (2/81) 
were positive for DPP and ELISA and 1,2% (1/81) positive for ELISA and SD. Currently, in 
Brazil, the official surveillance and control of VL program indicates the use of DPP as screening 
test and ELISA as confirmatory one. In conclusion: 1.The study demonstrates that using three 
different serological techniques is more efficient that only one or two to assure positive dogs, 
although DPP plus ELISA could be a good option in the field; 2.The great force of infection in 
the study region was confirmed. 
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Abstract:  

Coronins (CRNs) constitute a family of highly conserved actin-binding proteins that play role in 
several actin-based cellular functions in eukaryotes. Leishmania parasites contains CRN12, the 
phylogenetically oldest clade of coronin proteins, which plays critical role in cell division 
process, especially during daughter cell separation, and is essential for the survival of these 
parasites in culture. However, very little, if any, information is available on the biochemical 
nature of CRN12. We have purified  full length Leishmania CRN12 in a homologous expression 
system of L. tarentolae and characterized its biochemical properties in vitro. We found that in 
contrast to other CRNs reported so far, Leishmania CRN12 forms higher order assembly, 
possibly by virtue of its C-terminal coiled-coil region, which has 2 prominent leucine zipper 
motifs. The quarternary structural attributes were experimentalized through size-exclusion 
chromatography and glutaraldehyde cross-linking methods. Whereas the former showed one 
major peak position corresponding to a molecular size of ~398 kDa suggesting it to be a 
possible hexamer, the later revealed a band at ~280 kDa on SDS-PAGE suggesting it to be a 



 

possible pentamer. Furthermore, sedimentation assay of CRN12 with Leishmania actin 
(LdACT) showed its binding with polymeric actin thereby confirmed functional integrity of the 
purified protein. Together, these results show that Leishmania CRN12 exists both in monomeric 
and as well as pentameric forms and binds with the filamentous form of actin to regulate actin-
network based cellular functions in Leishmania parasites. 
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Abstract:  

Leishmania donovani cause Visceral Leishmaniasis, one of the neglected tropical diseases listed 
by WHO. Rapidly developing drug resistance to first and second line drugs further adds to its 
menace. Iron-Sulfur Cluster (ISC) assembly is a housekeeping pathway essentially required for 
all aerobic or facultative anaerobic living organisms. Leishmania has a complete ISC system but 
it lacks other systems for Fe-S cluster biogenesis. The catalytic component (IscS) requires PLP 
as cofactor for the cysteine desulfurase activity (EC 2.8.1.7) and the scaffold component (IscU) 
serves as transient cluster platform for biogenesis of Fe-S cluster in ISC system. 

We have expressed and purified recombinant fusion proteins L. donovani IscS (LdIscS) and L. 
donovani IscU (LdIscU) with GST- and His-tag, respectively. Polyclonal antibodies were raised 
in rabbit against these purified proteins. In vitro experiments using E. coli lysate expressing 
these two proteins with different tags showed that these proteins interact with each others. 
However, experiments using recombinant protein bound to affinity matrix and L. donovani 
lysate did not pulled down the partner protein. To further confirm this result, we also performed 
immunoprecipitation experiments using polyclonal antibodies either anti-LdIscS or anti-LdIscU 
and each of them were unable to pull down their putative partner protein from L. donovani cell 
lysate. Hence, it is suggested that LdIscS and LdIscU interact only transiently for Fe-S cluster 
assembly in this organism. In yeast and human, interaction between these two proteins is very 
stable. Thus it appears that ISC assembly machinery of L. donovani is different from other 
organisms. Subcellular localization studies using differential digitonin fractionation and indirect 
immunofluorescence analyses showed that both of these proteins are co-localized in the single 
reticulated mitochondria of L. donovani promastigotes. 
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Abstract:  

Dogs are the domestic reservoir of zoonotic visceral leishmaniasis (ZVL) caused by Leishmania 
infantum, however the role of other hosts in the parasite life cycle cannot be ruled out. Cats may 
suffer from feline leishmaniasis (FL), a syndrome less frequent and severe than canine 
leishmaniasis (CanL). Several FL serosurveys performed in Mediterranean countries  and the 
recent evidence of transmissibility of feline parasite to the phlebotomine vector have led to 
propose cats as secondary hosts for ZVL. In general, cats exhibit faint antibody responses which 
does not help to elucidate the complexity of the disease. Therefore more accurate and reliable 
approaches are necessary to estimate FL infection prevalences. The present work aimed to 
investigate on the spreading of L. infantum infection in a feline population resident in a CanL 
endemic focus of Central Italy, by using a n-PCR assay on conjunctival swabs (CS), a low-
invasive sample successfully proposed for CanL diagnosis (Di Muccio T et al, 2012, J Clin 
Microbiol, 50:2651). From April through August 2010, 98 stray cats of both genders, were 
randomly selected. Cats were examined for signs suggestive for FL, and peripheral blood and 
CS samples were obtained during the sterilization/castration sessions of the regional straying’s 
program. Sera were tested for anti-Leishmania IgG by IFAT. Total genomic DNA extracted 
from buffy coat (BC) and CS eluted material was submitted to the molecular assay. Cross-
sectional prevalence of Leishmania infections was calculated as the rate of animals positive to 
each test. No cats showed clinical signs of FL. IFAT revealed low-titre anti-Leishmania 
antibodies in 48 animals (49.0%). Thirty-eight cats were found positive to CS n-PCR (38.8%), 
whereas none of the animals was positive by BC n-PCR. CS n-PCR positives only were 38.0%, 
and IFAT-positive only 29.6%, with fair agreement between the 2 tests (K=0.4). The rate of 
Leishmania positives to at least one test was 68.4%, and that of positives by both tests 39.6%. 
Results pointed out the limited diagnostic value of BC n-PCR in cats. The absence of suggestive 
FL clinical signs confirms the low clinical susceptibility of cats to L. infantum infections. This 
study was carried out in the frame of EDENext, a collaborative project of the 7th FP (2011-
2014) funded by the European Commission under the DG Health; Contract Number 261504. 
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Abstract:  

Objective: To compare the efficacy of itraconazole with ketoconazole and meglumine 
antimonate for the treatment of Cutaneous Leishmaniasis (CL) in Guatemala 

Methods: A total of 165 Guatemalans with parasitological proven CL were randomly assigned 
to one of three treatments groups: itraconazole (200 mg po twice a day/28 days); ketoconazole 
(600 mg po once a day/28 days) and meglumine antimonate (20 mg/kg body weight iv once a 
day/20 days). All patients were followed-up for 12 months. Diagnosis of CL was made by thin 
smears of lesion scrapings or culture of lesion aspirates. Leishmania isolates were characterized 
by isoenzyme electrophoresis. Final cure was defined as a patient whose lesions had completely 
reepithelialized and had no evidence of inflammation or indurations by the 13-week follow-up 
examination and had no reactivation during the 52-week follow-up period. 

Results: Of the 165 enrolled subjects, 118 (71.5%) had their diagnoses confirmed by both 
culture and smear; 19 (11.6%) only by culture, and 28 (16.9%) by thin smear of lesions alone. 



 

Of the 137 subjects with positive cultures, we were able to speciate the infecting parasite for 113 
(82.4%); where 86 (76.1%) were L. braziliensis, and 27 (23.9%) were L. mexicana. Only five 
patients (3%) were lost to follow-up over 52 weeks. No serious adverse effects were 
encountered in any of the subjects. 

The cure rate at 52-week examination were the following: meglumine 84.9%, ketoconazole 
75.9% and itraconazole 52.8%. Since there is evidence that treatment outcome depended on the 
infecting species, results also presented by Leishmania infecting specie. For infections caused 
by L. braziliensis, meglumine proved to be significantly more effective than either ketoconazole 
or itraconazole. At the 52-week examination the clinical cure rate in the three treatment groups 
were: meglumine, 26 (86.6%) of 30; ketoconazole, 17 (65.3%) of 26; and itraconazole, 8 
(29.6%) of 27. For infections caused by L. mexicana, meglumine was inferior to both 
itraconazole and ketoconazole. At the 52-week examination the clinical cure rates were: 
meglumine, four (57.1%) of seven; ketoconazole, nine (81.8%) of 11; and itraconazole, seven 
(77.7%) of nine. 

Conclusion: These data indicate that ketoconazole is better than itraconazole in the treatment of 
CL in Guatemala, and confirm previous reports from Guatemala that antimonials are effective 
against infections caused by L. braziliensis. 
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Abstract:  

Recently, we reported a new treatment protocol which promoted for the first time parasitological 
cure in dogs with CVL. This protocol was based on the association of six doses of liposome-
encapsulated MA (6.5mg Sb/kg/96h/i.v.) with allopurinol (20mg/kg/24h/per os/140 days) 
(LMA+Allop). Here, we demonstrate benefits of this association to improve hematological and 
serum biochemistry parameters and its absence of toxicity. Hemogram, proteinogram, hepatic 
and renal functions were evaluated in treated dogs (n=6) prior to (T0), at day 140 (T140) and 60 
days after treatment (T200). At T0 the red blood count (RBC) was bellow to the reference 
values (5,295,000.0±867,565.6/dL). After treatment starts the RBC reached the normal values at 
T140 (6,591,667.0±604,761.7/dL) (p< 0.05). This tendency was maintained at (T200) 
(6,848,334.0±347,529.4/dL) (p<0.05). As expected, concentration of hemoglobin and 
hematocrit presented similar results. At T0 these values were bellow the reference 
(hemoglobin:11.9±2.2g/dL; hematocrit: 36.8±6.2%) and treatment leaded to an increasing (p < 
0.05) in both values at T140 (14.7±1.2g/L; 46.5±3.4%) and T200 (15.6±0.9g/L; 49.0±3.3), 
reaching the normal values. Also, the number of platelets increased at T140 
(270,833.3±113,740/dL) and T200 (269,166.0±117,302/dL) in comparison to T0 
(204,666.70±53,787.2) (p<0.05). Total serum proteins (8.7±1.5g/dL) and globulins 



 

(6.3±1.3g/dL) were above the reference values at T0 and returned to normal at T140 
(7.2±1.1g/dL; 4.2±1.2d/dL; respectively) and T200 (6.1±1.4g/dL; 3.3±0.9g/dL) (p<0.05). In 
consequence, A/G ratio also increased (T0:0.45±0.2; T140: 0.8±0.2; T200: 0.9±0.2) (p<0.05). 
Serum urea was slightly above the normal parameters (T0:34.7±13.4mg/dL; T140: 
43±14mg/dL; T200: 35±55mg/dL) and creatinin did not suffer significant variations (T0: 
0.60±0.2mg/dL; T140: 0.7±0.2mg/dL; T200: 0.68±0.2mg/dL). It was also observed to alanine 
aminotransferase (T0:17.7±1IU/L; T140: 25.3±18.8IU/L; T200: 22.5±16IU/L), aspartate 
aminotransferase (T0:27.8±13IU/L; T140: 44.7±30IU/L; T200: 27.7±13IU/L) and alkaline 
phosphatase (T0:109.7±72IU/L; T140: 81±48.2IU/L; T200: 53.8±34 IU/L). Evaluations by 
ultrasound (US) of liver, spleen and kidneys during the experiment period did not showed 
significant variations in size, shape or signs of disorders, such as urolithiasis by prolonged use 
of allopurinol. Our results demonstrated that the LMA+allop association leaded to an 
improvement of clinicopathological parameters and showed absence of hepatic and renal 
toxicity. As a major advance, the present study displays for the first time a new, safe and highly 
effective therapeutic alternative for CVL, based on the combination of nanotechnology and 
conventional therapy, with the prospect of achieving parasitological cure. Financial support: 
CNPq, FAPEMIG and CAPES. 
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Abstract:  

Abstract 

Leishmaniasis is a disease complex caused by 42+ species of protozoan parasites belonging to 
the genus Leishmania.  Successful culturing of Leishmania parasites requires several techniques 
to insure proper identification of the species involved in the disease manifestation.  An accurate 
and verifiable final diagnosis is the most important tool in finding the correct treatment for the 
affected individuals.  Finding the proper diagnosis requires a series of laboratory techniques 
such as culturing and expanding the parasites and later identifying the species of Leishmania 
involved via molecular techniques.  Our diagnostic laboratory is the only known certified 
laboratory by the College of American Pathologist Laboratory, approved by the Clinical 
Laboratory Improvement Program for high complexity testing of Leishmania disease, under the 
Department of Defense (DoD).  This laboratory has seen a significant number of cases over the 
last 9 years, with our involvement in the Middle East and elsewhere that Leishmania is 
endemic.  We have reviewed nine years of data collected from submissions to this laboratory not 
only from DoD but from civilian sources as well.  This data tabulation and interpretation 
provides to any interested party and most importantly to laboratory personnel who may 
encounter the need to assist in the diagnosis of the disease, a clear view of the past and present 
problems associated with diagnosing the disease, monitoring the incidence of exposure and 
infectivity in mapping different population groups, and discovering patterns of sample 
submission.  This valuable information will hopefully help us to predict future problems and 
help us learn how to avoid them. 
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Abstract:  

Among the many problems associated with american cutaneous leishmaniasis (ACL), the 
difficulty in obtaining the diagnosis has highlighted due to the various methods associated to its 
conclusion. The collection of biological material is fundamental to this process, in view of the 
severity of injuries coupled with common secondary infections observed, especially the bacterial 
ones. The collection method employed routinely in the health service is based on obtaining a 
biopsy of the injured site, being used for this purpose the surgical punch. This procedure is 
characterized by offer risks to patients such as increased exposure of injury to new infection or 
reactivation of the lesion. This work aims to standardize and evaluate the effectiveness of the 
method for biological sample collection based on the use of swab associated with the molecular 
diagnosis of ACL. Between the years 2011 and 2012 were selected 88 patients with the disease, 
from which were collected samples of biopsy and skin exudates through swab. The biopsy 
samples and exudates were subjected to molecular diagnostics, initiated by the technique of 
DNA extraction using a commercial kit and then the polymerase chain reaction (PCR) targeting 
to the kinetoplast minicircle DNA (kDNA) of Leishmania. The epidemiological profile of the 
patients revealed the predominance of the disease in males (57.8 %) and the age groups affected 
were predominantly young and adult, being 40.36 years the average age. Most patients were 
from the municipality of Moreno, metropolitan area of Recife (70/ 79.54 %). Were observed 
mostly ulcerated lesions with exudate (90.9 %) and these were concentrated in the lower limbs 
(71.6 %). By comparing the molecular diagnostic result among the samples was obtained the 
convergence of 86.36 % and this value was statistically significant (p-value = < 0.001). The 
results suggest that the method of collection of biological sample through bacteriological swab 
for molecular diagnosis of ACL shows excellent efficacy when compared with the biopsy 
method and can be deployed as an assist in the health service due to its simplicity and ease of 
execution, offering yet no secondary risks to the patient. Financial support: CNPq, FACEPE, 
CAPES. 
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Abstract:  

American cutaneous leishmaniasis (ACL) is an infectious and parasitic disease records with an 
average of 35,000 cases per year in Brazil, occurring in almost States, and, in Pernambuco, it 
predominates at Rain Forest area. The aim of the present study is to evaluate the clinical and 



 

epidemiological profile of patients with ACL treated in outpatient dermatology of Hospital 
Universitário Oswaldo Cruz of the Universidade de Pernambuco (HUOC/ UPE) for 10 months. 
This is an observational and prospective study carried in outpatient dermatology clinical, 
through of assessment clinic, epidemiological and laboratory in patients with suspected ACL. Of 
the 48 patients involved, six were excluded of the study by present other dermatological 
infectious. The majority was male and farmers coming from endemic areas. The age range 
between zero and 18 years old, with 33.33% (14/42) and the group between 19 and 55 years old 
predominated with 59.52 % (25/42) of the total of patients. Ten patients were younger than 12 
years old, and there is evidence that they were infected in domiciliary area. The predominant 
clinical presentation was unique ulcers in the lower limbs. A six-year-old showed mucosal form 
after two years of treatment of cutaneous lesions with N-methylglucamine. Laboratory tests 
were performed for diagnosis in 33 patients, and the direct examination was positive in 60.6 % 
(20/33). The polymerase chain reaction specific to Leishmania (Viannia) spp. was positive in 
65.52 % (19/29) and Leishmania spp. was isolated from 36 samples. Nine patients received the 
N-methyl glucamine at the recommended dose. Five patients developed spontaneous healing of 
the lesion, 1 did not return to the hospital, and 1 chosen intralesional treatment with N-methyl-
glucamine due to contraindications to conventional treatment. Financial support: CNPq, 
FACEPE, FIOCRUZ. 
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Abstract:  

The development of the rK39 Rapid Diagnostic Test (RDT) has addressed a critical need for the 
prompt confirmation of a clinical diagnosis of visceral leishmaniasis (VL; also known as kala-
azar) and has been a vast improvement over invasive tissue biopsies and labor-intensive 
microscopy. These immunochromatography-based tests have been widely employed in South 
America and the Indian subcontinent, but have shown lower sensitivity in Africa. The rK28 
polyprotein, composed of the individual Leishmania infantum proteins rK39, rK26, and rK9, 
together with new RDT platforms have increased the sensitivity and specificity of point-of-care 
confirmation of VL in Africa (Pattabhi et al., 2010). After further refinement of several different 
rK28 platforms, we report here an evaluation of four different rK28-based RDTs with panels of 
banked African sera. Using 100 Ethiopian sera, sensitivities of 99% (Chembio), 98% (Ease 
MedTrend), 98% (CTK), and 96% (InBios) were observed using the rK28 recombinant antigen. 
Using 100 Sudanese sera, sensitivities of 95%, 97%, 94%, and 96%, respectively, were observed 
on rK28-containing RDTs. DAT had a sensitivity of 95% on these same Sudanese sera. All of 
these values using the RDTs were clearly superior to the previously observed values that ranged 
as low as 70% for rK39 RDTs. The following specificities were observed for these Ethiopian 
sera (97.6%, 97.6%, 100%, and 97.6%, respectively) and for the Sudanese sera (96%, 91.3%, 
99.3%, and 92.7%, respectively).                                           Fresh whole blood and patient-
matched Sudanese sera were compared on the same version of these RDTs. Identical 
sensitivities were observed for detecting antibodies in these two fluids: 95% (Chembio), 94% 
(CTK), 97% (Ease MedTrend), and 96% (InBios). DAT had a sensitivity of 95% on these serum 
samples. Any of these RDTs appear suitable for confirmation of VL diagnosis in Africa. Taking 
advantage of the current transmission season, a large blinded evaluation trial has been initiated 



 

in Sudan on one of these rK28 RDTs to compare readings using blood and serum from the same 
patient (and in relationship to DAT) as well as consistency of results by multiple human readers. 

These studies were supported by the Bill and Melinda Gates Foundation (grant #49932).  
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Abstract:  

Visceral leishmaniasis is known to occur in Albania since 1938, typically as a childhood 
disease. The highly effective drug for the treatment in 99% of cases is meglumine antimoniate. 

The authors aim is to present the first case, resistant to antimony compound. During the period 
2006-2011 we identified four other cases in adults that were also treated with amBisome. 

A 38 years male from a rural zone in the south of Albania, was hospitalized in Department of 
Infectious Disease in Tirana with Visceral leishmaniasis. He had high fever, chronic diarrhea, 
weight loss, and asthenia for about six weeks. 

The objective examination showed pallor face, large spleen and liver. 

Blood microscopic examination showed: lympho-monocytosis. hypocromia, anizocytosis, 
normocytosis, microcytosis and poikilocytosis, RBC 2230000, Hb 7.4g%, WBC 3600, PLT 
127000. Biochemical exams were: AST 117U/l, ALT 68U/l, bilirubine 1 mg%, total protein 5.6 
g%, nitrogen urea 48 mg%, creatinine 0.8 mg% Electrophoresis of proteins: albumine 51.8%, 
alfa 1 globuline 3.4%, alfa 2 globuline 6.6%, beta globuline 8.4%, gama globuline 29.8%. Na 
113 mmol/l, K 3.2 mmol/l, Chl 105 mmol/l, Ca 1.1mmol/l. The bone-marrow aspirate resulted 
positive for Leishmania amastigotes in the microscopic examination. The serology for 
leishmania was positive with ELISA. All tests for Brucellosis, Typhoid fever, HIV and malaria 
were negative. Cardiac sonography examiation was normal. Treatment was started with 
antimony (glucantime) for two weeks, but the clinical situation was the same with high fever. 
The blood tests after fourteen days of treatment were: RBC 1680000, Hb 5.2 g%, WBC 2300, 
PLT 88000. AST 92 U/l, ALT 92 U/l, bilirubine 1.1 mg%. 

Then stopping of antimony was decided, replaced with amphotericyne B lyposomale 
(AmBisome) 3 mg/kg for five days and supportive treatment with blood transfusion and vitamin 
therapy. After a week the clinical condition of the patient was improvement, he had no more 
fever and after ten days the blood examination showed only mild anemia. The bone marrow 
aspirate one month after treatment didn’t find more leishmania amastigote. 

Conclusion: Amphotericyne B lyposomale (AmBisome) it’s an alternative drug in the cases 
resistant to antimony, but very expensive in developing countries. 
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Abstract:  

The need for new drugs more effective, safe and accessible for the treatment of leishmaniasis, 
visceral in particular, later on, affects liver, spleen, reticuloendothelial system, bone marrow and 
lymph nodes becomes relevant. Furthermore, in Brazil leishmaniasis reach 19 states, and more 
than 90% of human cases of the disease are concentrated in Northeast region, there is still 
important regions foci in the Midwest, North and Southeast regions. Studies point for the 
occurrence of about 20.000 new cases annually of the disease. According to the World Health 
Organization, the plant species are the best and major source of drugs for humanity and Brazil 
has 60.7% of its territory of natural and planted forests, representing the second largest forest 
area in the world, only behind from Russia. Thus, this study aimed investigated the activities of 
the essential oil of Cymbopogon citratus and Citral against Leishmania (L.) infantum. In order 
for this to happen, oil from fresh leaves were harvested on the Mother Earth farm, located in 
Santana do São Francisco/SE. The Citral was acquired from Sigma-Aldrich (Darmstadt, 
Germany). Gaseous Chromatography and Detections by Flame Ionization were carried to 
identify its chemical constituents, just like an evaluation of inhibitory concentrations 50% in 
promastigotes and amastigotes in Leishmania mentioned beforehand, cytotoxicity assays, nitric 
oxide production and fluorescence to detect possible increase of membrane permeability in the 
presence of Citral were developed. Pharmacological activities were found in promastigotes 
(CI50/48 hours 25µg/mL for oil and 30 µg/mL for Citral), however, activities were not found in 
amastigotes. The cytotoxicity (CI50 was 26.25 µg/mL for oil and 33.96 µg/mL for Citral). There 
was no increase in nitric oxide production. However, pore formation was observed in cell 
membranes of promastigotes in the presence of Citral. Therefore, the essential oil of 
Cymbopogon citratus and Citral may come to be used as preventive measure against visceral 
leishmaniasis. Since the promastigotes are the ways that infect vertebrates, including man. 
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Abstract:  

Background: 

Co-infection HIV-Leishmania is a growing problem worldwide, due to the high proportion of 
asymptomatic infections in endemic areas. Recent observations suggest that most adults with 
kala-azar from the city of Teresina, Brazil, may be are infected with HIV. We decided to 



 

evaluate the prevalence of HIV infection among hospitalized patients with kala-azar in the city’s 
reference hospital. 

Methods: 

We studied 93 consecutive patients older than 10 years old with typical clinical presentation of 
kala-azar, plus a reactive serology or the detection of parasites in direct examination or culture 
of bone marrow. 

Results: 

We identified 93 patients fulfilling criteria. Thirty-two patients (34.4%) had a reactive HIV-
1/HIV-2 test. Among the 32 HIV+, 29 had slides of bone marrow aspirate and 13 had a positive 
bone marrow direct examination (44,8,5%), while this proportion was 22/49 (44,9%) among 
those HIV negative, where in this group 49 had slides of bone marrow aspirate. 

A PCR-RFLP was positive in 30/32 (62,5%) among the HIV positive, while 30/59 (50,8%) were 
PCR-RFLP positive among the HIV negative. 

Conclusion: 

The results indicate a high prevalence of HIV infection among patients diagnosed with kala-
azar. There was a very low sensitivity of bone marrow direct examination, as well as a 
disappointing performance of PCR-RFLP. 
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Abstract:  

American cutaneous leishmaniasis (ACL) is a chronic infection, complicated by presenting itself 
in several forms, with a variety of vectors and etiologic agents. It resembles with other skin 
diseases, what hinder the common diagnosis. Report: Female patient, 62 years old, resident in 
Recife, Pernambuco, health care professional. Sought medical attention complaining of 
appearance of erythematous papule on the palmar aspect of the distal phalanx of the second left 
finger, for 4 days, with a gradual increase in volume. She underwent oral treatment with 
cephalexin and there were no improvement. The lesion progressed with raised edges ulceration, 
exudate, adjacent lymphangitis and axillary node. In the culture with antibiogram were 
identified Enterococcus faecalis and Acinectobacter baumannii with resistance profile. Then, 
she underwent the treatment with Tigecycline (50mg) and there was no improvement after the 
5th day. New anamnesis was conducted which demonstrated that 4 months earlier, the patient 
had accidentally pierced the left finger, the re-skinning a tuberculin needle, when performed 
puncture of injury in patient suspected of LTA. Biological material was collected in the edge of 
the lesion to perform polymerase chain reaction using primers B1/B2 specific for the subgenus 



 

Viannia, and the result was consistent with ACL. The treatment with N-methyl glucamine 
15mg/kg was administrated. After 15 days the healing process could be verified. Discussion: 
The diagnosis of ACL has been associated with clinical, epidemiological and laboratorial 
aspects. There is, however, difficult to relate ACL to occupational accident, sometimes for lack 
of epidemiological link, by similarity with other dermatological diseases and/or the presence of 
co-infection. An accurate diagnosis of the disease can be slowed by inadvertently confused and 
self-medication. Professionals and health institutions need to be alert to the possibility of the 
occurrence of ACL in this context, and develop strategies aimed at the prevention of risks 
present in the workplace. Financial support: CNPq, FACEPE, FIOCRUZ. 
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Abstract:  

Although Rapid Diagnostic Tests (RDT) are widely applied for the diagnosis of both human and 
canine visceral leishmaniasis (VL) local manufacturing of these tests in endemic countries has 
lagged behind the technology. Although VL RDT have been commercialized for over a decade, 
the lack of local production and of mechanisms for local regulatory approval has resulted in 
limited access and high prices of RDT for diagnosis of VL in Brazil. This situation has finally 
changed for two reasons. One is the proactive efforts of ANVISA, the Brazilian regulatory body 
responsible for approving new health care products, which has held important international 
meetings in 2012 to discuss harmonization and acceleration of the RDT approval process. 
Secondly, local manufacturing of RDT has begun in Brazil, by two organizations. One of these 
is ORANGELIFE, a Brazilian company located in Rio de Janeiro, focused on Point of Care 
Solutions. ORANGELIFE has worked to create a new model for Brazil involving innovative 
point of care solutions produced in Brazil, with the intent of reducing and eradicating targeted 
neglected diseases. The human VL test was our first challenge because it is one of the most 
devastating neglected disease, with little market potential and relatively low priority by 
government agencies. We started our activity registering a HVL test in OEM, from a USA 
company. However, our commitment to making an impact on public health over profit concerns 
led us to develop our own products. ANVISA, rapidly becoming one of the world’s leading 
regulatory agencies, has recognized and supported the efficacy of this development model. 
Furthermore, in order to innovate the existing point of care solutions, ORANGELIFE decided to 
use the intelligence of a Smart-Phone and the accuracy of our rapid test, to create a new 
generation of diagnostic concept: “SMART-READER CONCEPT”. Results using locally 
produced RDT in combination with the SMART-READER will be discussed. 
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Keyword:introduction: the human visceral leishmaniasis  (hvl) is a disease caused by 
protozoa of the genus leishmania and its transmission occurs via infected sandfly vectors. it 
is characterized by severe clinical evolution and represents compulsory disease of great 
importance for public health. the rk39 and indirect immunofluorescence reaction (iifr) are 
important methodologies used in the laboratory diagnosis of hvl, contributing to the 
completion of this disease.  materials and methods: we collected the epidemiological 
information and results of rk39 and iifr of 106 serum samples from laboratório central de 
saúde pública “dr. milton bezerra sobral - lacen (pernambuco-brazil), between the period 
may 2010 to december 2012, where it was conducted a comparative study between the 
methodologies. results: we observed a similar behavior between both  methodologies, but 
5 samples (4.72%) showed divergent results: three children under two years of age coming 
from the municipalities of serra talhada and petrolina, an adult resident in the municipality 
of caruaru with low titers in iifr (1/40) and reported classical clinical (fever and 
splenomegaly with or without hepatomegaly) and an elderly residing in the city of recife 
with interrupted treatment, presenting classical clinical and reagent iifr. discussion and 
conclusion: there was no significant difference between the rk39 and iifr hvl of the samples 
analyzed.  the low maturity of the immune system of patients 1 and 10 months of age may 
suggest a higher sensitivity of rk39 in this age group compared to iifr and the negativity of 
rk39 in other divergent samples are probably due to technical limitations of the 
methodologies used epidemiological and clinical conditions of  the patients. keywords: 
human visceral leishmaniasis; iifr; rk39 
 

Abstract:  

Introduction: The Human Visceral Leishmaniasis (HVL) is a disease caused by protozoa of the 
genus Leishmania and its transmission occurs via infected sandfly vectors. It is characterized by 
severe clinical evolution and represents compulsory disease of great importance for Public 
Health. The rK39 and Indirect Immunofluorescence Reaction (IIFR) are important 
methodologies used in the laboratory diagnosis of HVL, contributing to the completion of this 
disease. Materials and Methods: We collected the epidemiological information and results of 
rK39 and IIFR of 106 serum samples from Laboratório Central de Saúde Pública “Dr. Milton 
Bezerra Sobral - LACEN (Pernambuco-Brazil), between the period May 2010 to December 
2012, where it was conducted a comparative study between the methodologies. Results: We 
observed a similar behavior between both methodologies, but 5 samples (4.72%) showed 
divergent results: three children under two years of age coming from the municipalities of Serra 
Talhada and Petrolina, an adult resident in the municipality of Caruaru with low titers in IIFR 
(1/40) and reported classical clinical (fever and splenomegaly with or without hepatomegaly) 
and an elderly residing in the city of Recife with interrupted treatment, presenting classical 
clinical and reagent IIFR. Discussion and Conclusion: There was no significant difference 
between the rK39 and IIFR HVL of the samples analyzed. The low maturity of the immune 
system of patients 1 and 10 months of age may suggest a higher sensitivity of rK39 in this age 
group compared to IIFR and the negativity of rK39 in other divergent samples are probably due 
to technical limitations of the methodologies used epidemiological and clinical conditions of the 
patients. 
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Abstract:  

Leishmaniasis is characterized by a spectrum of diseases distributed endemically in tropical and 
subtropical regions, affecting humans and animals through different species of the genus 
Leishmania. In Brazil, represents a public health problem due to its wide distribution, 
occurrence of severe clinical forms and difficulty relating to diagnosis and treatment. The 
disease has a zoonotic characteristic caused by thirteen species belonging to the subgenera 
Leishmania and Viannia, and these subgenera are being used as a target for diagnostic tests. The 
control of leishmaniasis is related, among others factors, of the availability of methods with high 
sensitivity and specificity for detection of the parasite, which provide relevant epidemiological 
information for planning appropriate measures. Obtaining biological samples for diagnostic 
analysis provides critical care to the patient, because it is an invasive process, capable of 
inflammation, and there may be reactivation of the disease in some cases. The aim of this study 
is to improve the molecular diagnosis of American cutaneous leishmaniasis (ACL), using the 
technique of polymerase chain reaction (PCR) associated to saliva as a human biological sample 
for identification of Leishmania spp., through the standardization of the swab collection method 
in ACL patients. We investigated 30 patients with ACL, with occurrence of parasite DNA in 
46.67 % of the samples. From the total of 14 samples in that was detected the DNA of 
Leishmania, nine (64.29%) match to halibut region and five of them (35.71%) to oral mucosa. 
This result characterizes the halibut area as the best area to collect saliva samples and detect 
Leishmania spp. Considering the sensitivity of the PCR test and the collection procedure 
through saliva swab fluids, these findings demonstrate the feasibility of the method as a new 
diagnostic approach of ACL, leading to patient comfort and simplicity, without any harm to 
health by practicality the manner and place of collection of parasites. Financial support: CNPq, 
FACEPE, FIOCRUZ. 
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Abstract:  

The visceral leishmaniasis is a systemic zoonotic disease, chronic disease mainly affecting man 
and dog. Canine visceral leishmaniasis (CVL) is spread by the bite of female sand fly 
Lutzomyia longipalpis, and the etiologic agent Leishmania infantum chagasi. The dogs are 
considered as the domestic reservoir of the disease, developing an important role in its cycle, 
mainly by intense cutaneous parasitism and live in the same environment of humans. CVL leads 
to a broad spectrum of clinical symptoms, which vary with the type of immune response 
developed by the animal. This response is controlled by T cells and cytokine-mediated. The 
mechanisms to destroy intracellular microorganisms of the cell are represented by oxidative 
responses and non-oxidative. The oxidative responses are characterized by production of 
reactive oxygen intermediates, mainly free radicals such as oxygen peroxide (H2O2), hydroxyl 
radical (OH -), superoxide anion (O2 -) and peroxynitrite (ONOO -). The production of 
molecules O2 - is directly linked to the action of superoxide dismutase (SOD). Several drugs 
have been tested in the treatment of CVL, but almost all have a factor limiting their use, either 
by adverse effects or failure in destroying the parasite. Testing the in vivo action of a potent 
inhibitor of SOD, the diethyldithiocarbamate (DETC), Khouri et al., showed a lower parasite 
load in the ear and lymph node of BALB / c mice with Leishmania braziliensis. The DETC has 
been used in other infections such as Candida albicans, HIV and Mycobacterium bovis which 



 

showed satisfactory action. Thus, the purpose of this study was to evaluate the effects of therapy 
with DETC, a potent inhibitor of SOD in dogs experimentally infected with L. infantum 
chagasi. Methods: Animals infected with the parasite were treated with doses of 100mg/kg/day 
divided into two oral administrations for 15 days. We evaluated hematological, biochemical and 
parasite load before, during and after treatment. There was a decrease in parasite load in lymph 
node, accompanied by a decrease in plasma activity levels of SOD, all statistically significant (p 
<0.05). Furthermore, we observed a positive correlation between parasite burden and levels of 
SOD. Conclusions: The DETC is able to decrease parasite burden in lymph node. 

 
 - CLINICAL LEISHMANIASIS 
[1296]  
P 619 - ST-SEGMENT’S ELEVATION IN THE ELECTROCARDIOGRAM OF PATIENT 
WITH CUTANEOUS LEISHMANIASIS IN USE OF GLUCANTIME: A CASE REPORT 
ARAUJO NETO, A.R.; SANTOS, E.L.; MOURA, V.A.; SÁ, V.M.H.; PARREIRA, B.L.; 
COUTINHO, O.M.V.C.; MILAGRES, F.A.P. 
UNIVERSIDADE FEDERAL DO TOCANTINS, PALMAS, TO, BRAZIL. 
Keyword:electrocardiogram ; st-segment’s; glucantime 
 

Abstract:  

Introduction:.Elected as first choice for the treatment of leishmaniasis by the World Health 
Organization and the Ministry of Health of Brazil, the pentavalent antimonials are available for 
clinical use since 1945.Studies report also lack of standardization in their use, as well as cases of 
toxicity and no response to treatment. Electrocardiographic changes are among those described 
in the literature. The ST-segment’s elevation is rare and is indication for discontinuation of 
Glucantime, because it precedes or predicts severe cardiotoxicity. Case report: M.G, 72 years 
old, male, brown, retired, from Xambioá- Tocantins, in empiric treatment for Cutaneous 
Leishmaniasis (ACL) with Glucantime for 20 days. The patient was referred to the emergency 
room of the Hospital Geral de Palmas due to electrocardiographic changes ST-segment’s 
elevation and others suggestive of myocardial ischemia according to the reporton November 5th, 
2012. Patient denied any signs, symptoms or history of cardiovascular disease.The physical 
examination revealed an ulcerated and painful lesion with raised margin and presence of fibrin 
in the right leg. There was also ulcerated sores with raised and hyperemic borders, fibrinareas 
and necrotic spots in other body regions. There wasn’t any progression of clinical findings 
suggestive to cardiopathy or changes in enzyme tests, such as creatine kinase MB portion (CK-
MB), lactate dehydrogenase (LDH) and troponin I. It was proposed, therefore, that such 
alterations could have been caused by the use of Glucantime. The confirmatory diagnosis of 
ACL was made by scraping the lesion in the patient’s right leg, which resulted positive for 
Leishmania. Thus it was administered Amphotericin B Deoxycolate and suspended Glucantime, 
what led to an improvement of electrocardiogram changes and its normalization. After nine 
days, the patient presented, with an infusion of Amphotericin B, malaise, nausea, chills, 
vomiting and deterioration of renal function (Cr = 2.0 mg/dL). Then that drug was suspended. It 
was begun a treatment with Liposomal Amphotericin B (1000 mg at the end of treatment), with 
improvement of symptoms, renal function (Cr = 1.5 mg/dL) and the injury, onthe 4th day of the 
scheme. The outpatient was giveninthe next day, after 20 days of hospitalization. 
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Abstract:  

Real time PCR has been widely used for diagnosis of cutaneous leishmaniasis (CL) however 
most PCR methods are based on DNA amplification which does not provide information on 
viability of the pathogen and might detect persistent DNA of the Leishmania. Moreover the 
number of RNA copies in the cytoplasm of parasite is much more than DNA copies hence RNA 
amplification provides more sensitivity than DNA amplification. The 18S ribosomal RNA gene 
has been found to be highly efficient for the diagnosis of leishmaniasis from human clinical 
materials and each parasite contains a large number of copies of the 18S rRNA gene. 

In this study a total of 27 skin biopsies obtained from patients with skin lesions suspicious of CL 
were subjected to RNA extraction and real time PCR for detection of 18S rRNA gene. Patients 
were recruited from Isfahan province, an endemic area for CL due to Leishmania major in 
center of Iran. All lesions with duration of less than 6 months (n=13) had positive smears and 
positive PCRs but from lesions with duration of more than 6 months (n=14) two lesions with 
negative smears were positive for rRNA gene and three suspicious cases which were empirically 
under treatment with meglumine antimonate had negative PCRs but their lesions healed 
completely after full course of treatment. Real time reverse transcription (RT) PCR seems a 
promising method for detection of live parasites in skin samples particularly for chronic cases 
with low number of parasite in their lesions. Negative RT PCR in lesions of treated patients 
intends successful treatment. 
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Abstract:  

There are many researches about garlic oil extracts against Leishmania parasite but recent 
studies have proved that these derivatives such as Allicin are cytotoxic and therapeutic effects of 
garlic is related to an odorless matter ,namely, S-Ally-Cysteine. Since few studies have been 
conducted about effectiveness of this material on Leishmania parasites, therefore, in this study 
effects of SAC were investigated on viability, apoptosis and proliferation of L. major 
promastigotes in vitro. In this study Leishmania major promastigotes(MRHO/IR/75/ER) was 
used. To assess, viability, apoptosis and proliferation of promastigotes after 72 hours treatment 
cultured parasites were involved with SAC in end concentrations of 2.5, 5, 10, 20,40 and 50 
mM. This study showed that SAC could not induce apoptosis in promastigotes. Proliferation 
assay showed that SAC in end concentration of 5 and 10 mM could induce promastigotes 
growth. On the other hand, direct observation showed cultures comprising SAC in end 
concentration of 20, 40 and 50 mM were produced more rosette form of promastigotes. Because 
antioxidant of SAC has been proved and this study has also shown that some concentrations of 
SAC could be an effect on the survival and growth of promstigotes in culture, it appears that this 
substance can be used as a stimulating factor for growth of parasites in culture media. 
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Abstract:  

In Northeastern Brazil there are many places where Leishmaniasis is endemic with several lethal 
cases among humans and dogs. The aim of this work was to survey natural active compounds to 
find new molecules with more activity against Leishmania infantum chagasi and with low 
toxicity. The compounds thymol and eugenol were chosen to be starting compounds to 
synthesize acetyl and benzoyl derivatives and to test their leishmanicidal action in vivo against 
L. i. chagasi. This study included 30 male BALB/c mice, with the age of 21 days, maintained 
according to institucional guide lines and inoculated intraperitoneal with 107 infective 
promastigotes of L. i. chagasi. Thirty five days post infection one animal was euthanized and 
liver and spleen smears were used to confirm infection and verify parasite burden, and then start 
the treatment. Thymol and eugenol derivatives were given intra peritonially to BALB/c at 100 
mg/Kg/day during 30 days. The presence or absence of Leishmania after treatment (qualitative 
histological events) was determined by the presence of amastigote forms, Leishmania antigens 
detected by immunohistochemistry. Slides containing sections of fragments from BALB/c liver 
and spleen obtained after the treatment of leishmaniasis were submitted to 
immunohistochemistry for the detection of amastigotes forms. Immunohistochemistry was 
performed with anti-Leishmania antibodies produced in rabbits reacted with peroxidase-
conjugated goat anti-rabbit IgG (Sigma Chemical Co.). All reactions were developed in the 
same way using a diaminobenzidine chromogen solution (Sigma Chemical Co., MO, USA-
D5637) which precipitates a brown product and counterstaining was performed with Harris 
hematoxylin. Next, the slides were dehydrated in a growing ethanol series and mounted with 
Permount resin (Fisher Chemicals, NJ, USA). Immunohistochemistry demonstrated the presence 
of Leishmania amastigote only in the spleen of the group treated with acetyl-thymol. In 
conclusion, these easy-making derivatives constitute useful compounds for further studies to 
find new agents for Leishmaniasis treatment. 

 
 - BIOCHEMISTRY, CHEMOTHERAPY, DRUG DEVELOPMENT AND DRUG-RESISTANCE 
[1313]  
P 623 - L. BRAZILIENSIS BIOCHEMICAL AND GROWTH BEHAVIOR AFTER IN VITRO 
PHOTODYNAMIC THERAPY USING PROTOPORPHYRIN IX 
SOUZA, D.M.1; ALVES, P.M.2; SILVA, M.L.F.1; RODRIGUES, D.B.2; JUNIOR, V.R.1; PAULINO, 
T.P.2 
1.UNIVERSIDADE FEDERAL DO TRIANGULO MINEIRO / DPTO CIÊNCIAS BIOLÓGICAS / LABORATÓRIO DE IMUNOLOGIA, U 
FEDERAL DO TRIÂNGULO BERABA, MG, BRAZIL; 2.UNIVERSIDADE FEDERAL DO TRIÂNGULO MINEIRO / CEFORES, 
UBERABA, MG, BRAZIL. 
Keyword:photodynamic therapy; leishmania braziliensis; protoporphyrin ix 
 

Abstract:  

Leishmaniasis are parasitary infections that manifest in animals and human and are caused by 
many protozoan species from the leishmania genus. Photodynamic Therapy (PDT) is a 



 

therapeutical modality in which a visible light, a dye and O2/N2 react in order to yield reactive 
species of oxygen and/or nitrogen (ROS, RNS). Actually exist few studies involving PDT with 
L. braziliensis, so, this work is important to clarify the parasites reaction when is under specific 
treatment, especially about the parasite biochemical behavior. A L. brasiliensis culture was 
divided in four sample on the same volume and cells concentration, 106 parasites. The group 
distribution was: Non-treated cells (NT), Cell group treated only with light (LG), Cells group 
treated only with dye (DG) and Cells group treated with PDT (TG). The cells from the DG and 
TG are previously incubated (10 minutes) with Protoporphyrin IX (10mmol/L). After 
incubation, the TG was light irradiated (10 joules). The same conditions of irradiation was 
applied to LG. The NT group do not suffer light irradiation or dye incubation. After this 
procedure the nitric oxide and lipidic peroxidation was determinated. A cell fraction (106 cells) 
of all the groups, after their respective treatment (or not) was inoculated on Schneider medium 
in order to evaluate a metabolic profile in a growth curve (Optical Density- OD and glucose 
consumption). The nitric oxide (evaluated by Griess reaction) does not show significative 
nitrites and nitrate yield in neither studied groups, suggesting that Leishmania does not produce 
RNS´s including cells PDT-PPIX mediated. The levels of lipid peroxidation were 1,75 times 
more in TG than a others groups. The growing curve showed a higher development on the non 
PDT groups and the glucose consumption was higher as well. The non production of RNS´s 
after PDT-PPIX mediated indicate that a alteration on biochemical parameters (glucose 
consumption and optical density) is due to reactive oxygen species yielded. The low growth on 
TG (observed after OD analysis) suggest that a cell viability was decreased and/or a cell 
damaged occur (like a denaturation of some Leishmania biomolecules). Supported by 
FAPEMIG and Cefores. 
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Abstract:  

Leishmaniasis is one of the six most important tropical diseases worldwide, with 
epidemiological and clinical pleomorphism in relationship with the species. Identification of 
Leishmania species is very important because allowed oriented the treatment and evaluated the 
sensitivity of the parasite to the drugs. Amplification of DNA fragments by the Polymerase 
Chain Reaction (PCR), followed by the analysis of the length polymorphism of the restriction 
fragments (RFLP) allows the identification and characterization of species in the Leishmania 
genus. The objective of this study was the diagnosis of leishmaniasis, species identification and 
their genetic variability and the relationship with the response to the treatment, using biopsies 
from patients with lesions suspicious of cutaneous leishmaniasis, for this proposal we used 
molecular techniques such as PCR and PCR-RFLP. We carried out a prospective, descriptive 
and experimental study in patients that assist to the Dermatology Service in the Institute of 
Biomedicine of the Ministry of Health, from May to November 2009. 53 patients were included 
in this study, from all of them were required to sign the informed consent and the authorization 
to take clinical pictures of the leishmaniasis lesions. Different diagnostic tests were conducted 
during the study: leishmanina skin test, smears from the lesion, skin biopsy, culture, PCR and 
PCR-RFLP. The results confirm leishmaniasis in 98% of the patients (52/53) by one or more 
procedure. PCR was positive in 72% of the samples, where 76% were positive for Leishmania 
(V.) braziliensis and 24% positive for Leishmania (L.) mexicana; 96% of the patients were 
leishmanina skin test positive; smear was positive in 75% (40/53) of the cases and 66% (35/53) 



 

had a positive culture, lesions were more frequent in the legs (45%) and in the arms (41%). Most 
of the patient were treated with immunotherapy (66%); and a combination of both (glucantime 
and immunotherapy(33%) ; the promedy of time for clinical healing of the lesions was 18 weeks 
for patients with L(L.) mexicana and 14 weeks for patients with L(V) braziliensis. We also 
confirm the existence of genetic variability in some samples with L(V) braziliensis parasites 
which are coincident with the patients more resistant to treatment, genetic variation was not 
found for L(L.)mexicana. 

We conclude that the combination of molecular techniques is not only useful for diagnosis of the 
disease, also allows observing the epidemiological and clinical behavior, and can suggest the 
relationship with the response to the treatment. 
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Abstract:  

Localized cutaneous leishmaniasis treatments usually involves daily injections for 20-30 days of 
pentavalent antimonials Pentostam® or Glucantime®, however, a high rate of adverse effects and 
limited efficacy are related. Previous studies demonstrated that seed crude extract of Bixa 
orellana, known as “the annatto plant”, was found to be active against Leishmania amazonesis 
in vitro. In this work, we investigated the potential effect of geranylgeraniol (GGOH), a 
compound isolated from annatto seeds, in L. amazonensis and its possible targets in the parasite. 
GGOH was isolated from annatto seeds and identified through 1H and 13C nuclear magnetic 
resonance imaging and DEPT. The compound was evaluated against promastigotes and 
intracellular amastigotes. For this, promastigote forms of the parasite in the logarithmic-phase 
were cultured in the absence or in the presence of geranylgeraniol different concentrations by 24 
to 96 h of incubation. For the antiamastigote activity, peritoneal resident cells from BALB/c 
mice were infected with 10 promastigotes per host cell and incubated for 6 h at 37◦C in 5% CO2 
atmosphere. GGOH was added to infected macrophages and after 24 h the parasites were 
counted in a Neubauer chamber. The cytotoxicity assay was evaluated in J774G8 macrophage 
cells after 24 h by sulforhodamine assay and the percentage of hemolysis by hemoglobin 
released in the supernatant of bloods cells treated with the compound. GGOH mechanism in 
Leishmania was evaluated by electronic microscopy and mitochondria membrane potential and 
cell membrane integrity alterations by Rh123 assay using flow citometry. Additionally, 
mitochondria superoxide production was analysed by MitoSOX detection in a fluorescence 
reader and DNA fragmentation by TUNEL assay. The compound inhibited the promastigote and 
intracellular amastigote forms with IC50 of 11 ± 1.0 and 17.5 ± 0.7 μg/mL, respectively. This 
compound was also more toxic to parasites than to macrophages and did not cause lysis in 
human blood cells. The alterations induced by geranylgeraniol were observed in the protozoan 
by electronic microscopy, Rh 123 and TUNEL assays and included mainly mitochondria 
alterations and an abnormal chromatin condensation in the nucleus. Moreover, geranylgeraniol 
induces an increase in superoxide anion production. Collectively, our in vitro studies indicate 
geranylgeraniol as a selective antileishmanial that appears to be mediated by apoptosis-like cell 
death. 
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Abstract:  

Leishmaniasis is a zoonosis of major public health importance, which occurs in several 
Brazilian states. In the state of Maranhão, the city of São Luís is an endemic area. Currently, the 
chosen treatment for Leishmaniasis in humans remains the pentavalent antimony; however, the 
large number of side effects leads to its interruption in many cases. This way, we seek an 
alternative for the treatment of this disease. The aim of this study was to evaluate the effect of 
the plant Morinda citrifolia (noni) in the treatment of Leishmaniasis in mice. Noni fruit were 
collected and stored in flasks to obtain the extract. For testing, we used 4-6 weeks BALB/c mice 
from the Breeding Center of Laboratory Animals, of the Oswaldo Cruz Foundation, Rio de 
Janeiro, Brazil. The animals were divided into six groups, corresponding to the treated, 
untreated and control groups. The treatment period ranged from thirty to sixty days. Every thirty 
days, three animals from each group were euthanized for collection of the footpad, spleen, liver 
and lymph nodes. The organs were fixed in buffered formalin and proceeded routine 
histopathological processing. The slides were examined and photographed under a light 
microscope. As the results, it was found in the not treated group severe extracellular matrix 
destruction, hyperplasia on the white pulp of spleen and inflammatory cell infiltration on the 
liver. In the treated animals, we observed an intense production of extracellular matrix, 
characterized by the predominance of mature collagen, and no injury to the other organs 
analyzed. The results about the evaluation of the extracellular matrix of the skin showed that in 
groups treated with the noni extract were regressions of the lesions caused by infection with 
Leishmania amazonensis, which demonstrates that Morinda citrifolia induces an effective 
control of the infection. 
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Abstract:  

The Leishmaniasis East Africa Platform (LEAP), founded by the Drugs for Neglected Diseases 
initiative (DNDi) in 2003, has three main objectives: to evaluate, validate and facilitate 
registration of new treatments for visceral leishmaniasis (VL) in the region; to strengthen 
clinical research capacity; and to serve as a base for on-going educational cooperation among 
Eastern African countries (Ethiopia, Kenya, Sudan and Uganda), facilitating standardization of 
procedures and practices in the region, within the confines of local regulations. 



 

A phase 3 clinical trial to evaluate the efficacy and safety of paromomycin (PM) alone versus 
sodium stibogluconate (SSG), as well as a short course combination of SSG&PM was 
completed by LEAP in January 2009. Consequently, in March 2010, the World Health 
Organization expert working group on Leishmaniases recommended the use of SSG&PM as the 
first line treatment for VL in East Africa. Shortly afterwards, the Federal Government of Sudan 
approved this recommendation in selected Ministry of Health sites, in collaboration with DNDi 
and Médecins Sans Frontières. The process of inclusion in national treatment guidelines and 
registration of PM is on-going in the other LEAP member countries. 

After the phase 3 clinical trials, the following steps were taken before the treatment was made 
available to patients: 

• Review by the expert advisory body of national drug regulatory authorities 

• Review by the national expert groups towards inclusion of the short course SSG&PM 
combination in national VL guidelines 

• Revision of national VL guidelines and inclusion of SSG&PM on the essential medicines list 
in LEAP countries 

• Registration of PM 

• Pharmacovigilance studies were initiated 

• Community sensitization 

• Training of health workers 

Despite these measures and political will from the LEAP country governments, challenges 
remain and hinder comprehensive evaluation and registration of new medicines. Harmonization 
by Eastern African countries of the steps that follow successful completion of phase 3 studies is 
a priority to make sure effective medicines are actually available to patients. 
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Abstract:  

Currently in Paraguay, the number of registered cases of american visceral leishmaniasis (AVL) 
has increased dramatically, with small children the most important population group affected. 
The aim of this study was to describe the changes in laboratory parameters observed in patients 
in the pediatric general hospital " Niños de Acosta Ñu ", with confirmed diagnosis of AVL and 
treated with pentavalent antimonials. 



 

We included 32 children of 0-16 years old, admitted to the pediatric general hospital " Niños de 
Acosta Ñu ", in the city of San Lorenzo, Paraguay, located 15 km from the capital Asuncion, 
between 1 January 2007 and 1 January 2012, who were diagnosed with AVL by the clinic, rK39 
serology and direct visualization of the parasite in bone marrow smears stained with Giemsa. 
Laboratory tests were performed to the patients to measure hematological parameters and 
functions of liver and kidney. 

The age mean was 2 years old and 78% of patients came from Central department. The most 
prominent symptoms present in 100% of patients were: prolonged fever, esplenomegaly and 
anemia. The eutrophic state prevailed in 87% of patients, leukopenia was present in 56% of 
cases; neutropenia in 100% of cases, increased erythrocyte sedimentation rate in 100% of cases, 
37% of patients had altered prothrombin time, thrombocytopenia was present in 28% of the 
patients and hypoalbuminemia in 28% of cases. 

The successful development of all cases was evidenced by the recovery of hematologic values 
and increased albumin. The absence of nephrotoxicity and hepatotoxicity in all of the patients, 
confirmed the effectiveness of N-methylglucamine antimonate as a good choice for therapy in 
children. 
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Abstract:  

American tegumentary leishmaniasis (ATL) is endemic in Latin America, where Brazil has over 
27 thousand cases per year. The aim of the present study was to develop an 
immunohistochemical method (IHC) for ATL diagnosis. For this purpose, we used serum from 
a dog naturally infected with Leishmania (Leishmania) infantum chagasi (canine hyperimmune 
serum) as the primary antibody, followed by a detection system with a secondary biotinylated 
antibody. Skin samples were obtained from 73 patients in an endemic area of Caratinga, Minas 
Gerais (MG) State, Brazil all testing positive for ATL with the  Montenegro skin test, 
microscopy, and PCR. Canine hyperimmune serum was employed as a primary antibody in an 
immunohistochemical diagnostic method using streptavidin-biotin peroxidase. To assess the 
specificity of this reaction, IHC assays employing two monoclonal antibodies were carried out. 
As the polymer-based technology is less time-consuming and labor intensive than the IHC 
labeled streptavidin-biotin peroxidase method, we compared the two methods for all samples.  

The IHC method detected ATL in 67 of the 73 cases (91.8%). Immunolabeled parasites were 
primarily detected inside macrophages either in the superficial or the deep dermis. Detection 
was facilitated by the high contrast staining of amastigotes (dark brown) against the light blue 
background. A lower detection rate (71.2%) was observed with the both of the monoclonal 
Leishmania antibodies compared to the canine hyperimmune serum. This may have been due to 
a non-specific background staining observed in all histological samples rendering positive 
detection more difficult. 



 

The higher efficacy of the canine hyperimmune serum in the IHC method was confirmed by the 
method using streptavidin-biotin peroxidase as well as that with the polymer-based technology 
(biotin-avidin-free system). The data are encouraging with regard to validating IHC as a 
standard alternative method for ATL diagnosis. 
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Abstract:  

Sixteen dogs of different breeds and ages naturally infected by Leishmania infantum were 
selected. The infection in these animals was confirmed by indirect immunofluorescence (IFI), 
PCR and parasitological examination. Nine animals were symptomatic and seven asymptomatic; 
five of them showed up anemia and 11 had normal hematocrit; fraction Albumin / Globulin 
(A/G) was below 0.6% dL in five dogs and normal in 11; the search of parasites on the skin of 
the apex of the inner ear via the method of immunohistochemistry (IHC) was positive in 6 
animals and negative in 10. In full dilution of serum antibodies by IFI, 5 animals had titers of 
1:40 to 1:320, 10 of 1:640 to 1:5120 and one showed the title of 1:10240. The animals were 
treated with Leish-Tec® using double dose, in three applications, with intervals of 21 days 
reapplying every six months.  They were also treated with oral allopurinol, 10 to 20 mg/kg twice 
a day during the entire period. The evaluation of the animals after 6 months of treatment 
revealed that 13 animals were asymptomatic with normal hematocrit, and the fraction A/G in 12 
was normal. Out of the 16 evaluated animals by IHC, amastigotes were found only in one. 
Serological evaluation showed seroconversion in 8 animals and 7 had titles of 1:320. 

Conclusion: We can conclude that immunotherapy with Leish-Tech® associated with 
allopurinol can induce clinical and laboratorial improvements in dogs with visceral 
leishmaniasis, as long as the reduction of cutaneous parasitism, and the reduction of the anti-L. 
infantum titers. Becoming, therefore, an option of treatment in the treatment protocol of the of 
the disease in dogs. 
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Abstract:  

Diagnostics for Canine Visceral Leishmaniasis (CVL) are complex and the use of different 
immunological and direct methods are important to confirm Leishmania (L.) infantum infection. 
The use of serological diagnostic methods for CVL are questioned by veterinarians suggesting 
cross reaction with Ehrlichia canis, considering the possibility of false positive VL diagnostic 
results. In a longitudinal study 111 healthy dogs, originally brought from a non VL transmission 
area, were evaluated after 6 months exposure period to a natural L. infantum challenge in a VL 
endemic area. Confirmed parasitological and/or molecular methods were evaluated through 
serology by ELISA and DPP (Dual Path Platform®) for detection of K28 antibodies and 
compared to Ehrlichia canis dog sera tested by a chromatographic method (Speed Duo 
Leish/Ehrli®). Blood and bone marrow were collected from CVL exposed dogs and serology 
was performed by the following methods: ELISA with crude parasite L. major soluble antigen 
and two different immunochromatographic tests, DPP for detection of K28 antibodies and Speed 
Duo Leish/Ehrli® (L. infantum and Ehrlichia canis antigens). Parasitological diagnosis was 
performed on bone marrow smears, and DNA detection by real time PCR (qPCR) for L. 
infantum. Comparisons were made between serological and parasitological techniques. 
Leishmania infection was demonstrated in 26.1% (29/111) dogs, where 79.3% (23/29) were 
qPCR positive, some of them positive for amastigotes in smear samples; 20.7% (6/29) were only 
amastigote smear positive. From the Leishmania infected dogs 34.5% (10/29) were positive on 
E. canis antibody test. From the 82 non-infected dogs 37.8% (31/82) were E. canis positive. 
From these dogs 16.1% (5/31) were positive in ELISA and DPP; 6.4% (2/31) negative in ELISA 
and positive in DPP; 9.7% (3/31) were negative in ELISA and positive in DPP; 67.7% (21/31) 
were negative in both methods, ELISA and DPP. Contact to E. canis antigen was demonstrated 
only by serological chromatographic test. From the positive E. canis sera 32.3% (10/31) were 
positive also at one or both Leishmania sp. serological methods, but it is possible that dogs with 
solely E. canis infection may present non-specific antibodies that cross react with Leishmania 
sp., mainly at the ELISA method. In this study it was also observed 34.5% of dogs with a 
possible co-infection Leishmania/Ehrlichia confirming a high prevalence and a high 
transmission rate for both protozoa in the area. 
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Abstract:  

The few therapeutic alternatives available to treat leishmaniasis present limitations due to 
occurrence of serious side effects, among other facts. In this regarding, it is urgent to discover 
new drugs. The natural products are important sources of drug leaders. Therefore, the objective 
of this work is to isolate and identify the compounds responsible for the leishmanicidal activity 
of one species of Asteraceae plant. Ethanolic leaves extract was fractionated by high speed 
counter-current chromatography (HSCCC) using the biphasic system hexane/ethyl 
acetate/methanol/water (2:3:2.5:2.5). The similar fractions according to thin layer 
chromatography analysis were grouped (F1 to F21). The 21groups were tested in murine 
macrophages infected with L. amazonensis at a concentration of 50 µg/mL (except 1, 10 and 12, 
that were 20 µg/mL). The percentage of inhibition was determined by counting under an optical 
microscope. The active groups are being refractionated by high performance liquid 
chromatography (HPLC) in order to isolate bioactive compounds. Five groups displayed 
leishmanicidal activity without damages to macrophages cells. They showed 54-100% reduction 



 

of parasitemia. Compound C1 was isolated as active compound (parasitemia reduction of 73%) 
from one of the active group. Mass spectrometry and nuclear magnetic resonance data analysis 
indicate C1 as a diterpene. The chemical fractionations of other active groups are underway. 
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Abstract:  

Introduction: American Cutaneous Leishmaniasis (ACL) has clinical and epidemiological 
characteristics that vary between the regions of Brazil. The distribution of the disease occurs 
throughout the country but 62% of cases occur in the state of Pernambuco.  

Objective: To evaluate the clinical, epidemiological and laboratory aspects of cases of ACL in 
an indigenous community in the Agreste (sub-humid hill) region of Pernambuco.  

Material and Methods: In 2012, 30 suspected cases of ACL were detected in Ororubá, a Xucuru 
village in Pesqueira, in the Agreste region of Pernambuco. The coordinator of the Pernamubuco 
Indigenous Health District (DSEI) reported the cases to the State Health Department (DSEI), 
which in turn reported the situation to the Federal Ministry of Health. The suspected cases were 
verified by: parasitological diagnosis, histopathological analysis, cultures and Polymerase chain 
reaction (PCR) tests, utilizing B1 and B2 primers for the Viannia subgenus, at the Instituto de 
Medicina Professor Fernando Figueira (IMIP) and the Fiocruz Leishmaniasis Reference Service 
(PE). The majority of cases were of indigenous children and adolescents, male and female, 
between 2- 12 years-old, with lesions on their faces, arms and legs. 

Results: Of 30 patients, 27 underwent parasitological diagnosis with 16 positive results. Of the 
18 selected samples, 16 were confirmed with PCR, and of these, 2 cultures were obtained and 
identified as Viannia subgenus via PCR. Fine needle aspiration (FNA) of cervical lymph nodes 
of one subject was preformed and the presence of the parasite was detected. The cutaneous 
lesions were predominantly 1 to 5 cm in diameter; nevertheless, There was a case in the mucosal 
detected in a 10 year-old child. 

Discussion: There have been several outbreaks of the disease in Pernambuco, such as the 26 
cases reported in 1996 at a military training center located in the Zona da Mata (coastal forest) 
region, and 71 cases reported in 2007 at the same location. Other outbreaks occurred in the Imbu 
district, in Vicenza, (72 cases) and Igarassu (25 cases), both in the Zona da Mata Norte (northern 
coastal forest) region. 

Conclusions: The occurrence of these outbreaks demonstrates the persistence endemic of the 
disease, probably due to exposure to environmental factors and the deficiencies in preventative 
measures. 
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Abstract:  

Visceral leishmaniasis (VL), also known as kala-azar, is a disseminated protozoan infection 
caused by Leishmania donovani complex. Traditionally the definite diagnosis is made by 
amastigote detection in the tissue. The aim of this study was to evaluate the PCR technique in 
stained slides of bone marrow and lymph nodes aspirates with suspect diagnosis for 
leishmaniasis. Slides were selected totaling 62 suspect cases (33 bone marrow samples and 29 
lymph node samples) and 17 positive cases (8 bone marrow and 9 lymph node). From 62 
suspect cases, 39 (62.90%) were confirmed to be positive being 17 (n=29) lymph node aspirates 
and 22 (n=33) bone marrow. This finding is in agreement with the higher sensitivity of the PCR 
assay compared to direct microscopic observation. In conclusion, the findings of this study 
supports the use of PCR on archive cytological preparation stained slides for the diagnosis of 
canine visceral leishmaniasis, emphasizing the higher sensitivity of this technique when 
compared to direct microscopic examination and mostly the use of the suspect status for the 
cytology samples that presents the previously mentioned particularities with focus on detecting 
the oligosymptomatic or assymptomatic dogs in endemic areas functioning as potential 
reservoirs for this disease. 
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Abstract:  

The Canine Visceral Leishmaniasis (CVL) is a chronic progressive disease caused by protozoa 
of the genus Leishmania sp., whose transmission involves phlebotomus and is a zoonosis of 
worldwide importance. The most common clinical signs are lymphadenopathy, 
hepatosplenomegaly, skin changes, hyporexia, cachexy and onychogryphosis. Other less 
common clinical presentations are emesis, diarrhea, conjunctivitis and uveitis. The aim of this 
report is to describe a non usual clinical-pathological presentation of Visceral Leishmaniasis in a 
dog, Rottweiler, female, adult. The animal was euthanized and sent to the Department of 



 

Pathology of UNESP/Araçatuba due to present neoformations in the tongue. During the 
necropsy, on external examination, there were multiple neoformations in the dorsal and lateral 
tongue, measuring 1.0 x 1.0 x 1.5 cm, polypoid, smooth and not ulcerated. In histological 
sections stained with hematoxylin and eosin, such lesions were covered with intact epithelium; 
in the submucosa, sharp and diffuse lymphoplasmacytic inflammatory infiltrate was observed, 
and rare typical amastigotes of Leishmania sp. within the cytoplasm of macrophages. The cross 
sections submitted to immunohistochemistry method, using an anti-Leishmania polyclonal 
antibody produced in mice showed positive staining, confirming the diagnosis. This finding 
suggests that the CVL can manifest itself in various ways, requiring, therefore, a differential 
diagnosis for many other diseases, such as proliferative diseases. 
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Abstract:  

Drugs for Neglected Diseases initiative (DNDi) is a collaborative, patients’ needs-driven, not-
for-profit organization whose mission is to develop and make available new drugs for the most 
neglected tropical diseases, such as visceral leishmaniasis (VL). 

DNDi’s Lead Optimization programs aim to develop and improve chemical entities that have to 
fulfill the Target Product Profile (TPP) in terms of efficacy, safety and cost. To this end, 
building a robust and accurate screening cascade for identifying potential candidates from 
discovery screening to preclinical development is crucial. This is a dynamic, two-way process 
that depends on the results obtained through in vivo profiling and, retrospectively, from clinical 
outcomes. 

Partnership between DNDi, academic laboratories with leishmaniasis or series specific 
medicinal chemistry expertise and committed Contract Research Organizations led to the 
generation of a reasonable number of in vivo data both on pharmacokinetics and efficacy. 

Efficacy data was obtained through in vivo assessment in the Balb/c mouse model, and more 
recently in the Syrian hamster model developed at LMPH (Laboratory of Microbiology, 
Parasitology and Hygiene). This hamster model, which aims to predict results in humans as 
much as possible, showed robust and highly reproducible results. Supplemented by 
pharmacokinetic data in different species, this efficacy model allowed us to start building a 
preliminary assessment of the Pharmacokinetic/Pharmacodynamic (PK/PD) relationships for 
different new VL chemical series, such as oxaboroles and nitroimidazoles. 

Moreover, evaluation of existing drugs or new formulated drugs will allow us to benchmark this 
model, and, more importantly, will reinforce the accuracy of DNDi’s screening cascade through 
a better understanding of the in vitro / in vivo profiling as a function of the different mechanisms 
of action. 
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Abstract:  

Purine metabolism in Leishmania is not well understood. Purine is essential to DNA and RNA 
synthesis, and it is also an essential difference between the parasite and its host, suggesting an 
important target to new anti Leishmania drugs. Tubercidin (TUB), a purine toxic analogue is a 
potential antiparasite by DNA synthesis inhibition. A protein with 606 amino acids, about 
70kDa, one transmembrane domain, unknown function to date is being characterized by our 
laboratory as involved in TUB resistance when transfected and overexpressed. In order to verify 
if this protein is actually involved in resistance pathway, we generated L. (L.) major and L. (L.) 
amazonensis mutants resistant to TUB, by drug pressure. L. (L.) major and L. (L.) amazonensis 
mutants showed a 30 and 40 fold resistance, respectively, when compared with wild type cells. 
These results showed both mutants were well adapted to high TUB concentrations (5µM). An 
interesting result showed that this resistance was reversed in the absence of TUB, suggesting 
that this resistance is due to DNA amplification. Gene amplification has been frequently 
observed in Leishmania promastigotes mainly when the resistance is induced in vitro. To 
confirm, a real time PCR with genomic DNA was performed. Real time PCR data analysis 
showed an increase about three times higher in mutants than in wild type, suggesting that TUB 
resistance is the result of an overexpression caused by DNA amplification. Real time RT-PCR 
assay of this protein, using total RNA, showed a significant increase in transcripts levels 
between resistant and wild type parasites (about 60-fold resistance). Finally, no cross resistance 
was observed with other drugs used in leishmaniasis treatment, as glucantime, allopurinol and 
pentamidine, indicating a TUB specific mechanism. Supported by: CAPES, FAPESP, CNPq 
and LIM48-FMUSP. 
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Abstract:  

Leishmaniasis, an infectious disease caused by parasites of the genus Leishmania, is one of the 
major neglected tropical disease in the world, mainly in Latin America with a rapid spread of 
this illness in Brazil. For over half a century, the clinical forms of disease have been treated 
almost exclusively with pentavalent antimonial compounds. Besides their cytoxicity, this 
treatment requires long courses of parenteral administration and generalized resistance to these 
agents have been also reported. In this sense, the development of new medicines that can replace 
the presently available therapeutic alternatives is an urgent need. Seaweeds are considered as 
source of bioactive metabolites characterized by a broad spectrum of biological activities 



 

including antiprotozoal activity. In this work we evaluated the in vitro leishmanicidal and 
cytotoxic activities of 10 extracts of seaweed macroalgae from Brazilian Northeast coast, on 
Leishmania amazonensis, the etiologic agent of cutaneous leishmaniasis. The concentration of 
seaweed extract necessary to inhibit 50% of the promastigote growth was determined by cell 
counting after 72 hours of incubation extracts. The cytotoxicity was estimated by MTT 
colorimetric assay and the 50% cytotoxic concentration (CC50) was determined by regression 
analysis. The selective index was determined as the rate of CC50 to IC50 values. All the extracts 
tested are able to inhibit the parasite growth in a time-dependent manner with IC50 values 
varying from 49 to 160 μg/mL. The extracts from Canistrocarpus cervicornis, Dictyota mertensii 
and Laurencia dendroidea, were the most effective with IC50 values of about 50, 71 and 51 
μg/mL respectively. Our results also showed that all seaweed extracts presented no singificant 
toxicity to mammalian cells (CC50 >100 μg/mL) and were more selective against the parasite 
with IS value varying from 1.2 to 5.59. The low cytotoxicity of Canistrocarpus cervicornis, 
Dictyota mertensii e Laurencia dendroidea extracts allied to their significant leishmanicidal 
activities points these seaweeds as promissory candidates for chemotherapeutic agent against 
Leishmania amazonensis. 
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Abstract:  

The spleen is a secondary lymphoid organ interposed in the blood stream that monitors blood 
for circulating antigens and pathogens and hemocateresis of old or damaged red blood cells, 
limiting the availability of free iron, which is necessary for bacterial metabolism. Spleen is 
affected in practically all cases of visceral leishmaniasis, and a spleen regression index is used 
as indicative of response during the treatment against human visceral leishmaniasis. 
Furthermore, splenectomy is used as supplementary treatment of non-responsive patients to the 
usual drug therapy schedules. We present herein the case of a 25 yr. old male patient, with 
recurrent hospitalizations in the past 3 years due to fever and asthenia, mucocutaneous pallor 
and abdominal swelling, always diagnosed as visceral leishmaniasis, confirmed by tests. On 
clinical examination, the abdomen was distended with mild pain on deep palpation and 
splenomegaly (8 cm from the left costal margin). Laboratory tests showed pancytopenia, 
positive rapid test for leishmaniasis and presence of Leishmania in the bone marrow smears. The 
patient had received all treatment in use for the disease: glucantime, amphotericin deoxycholate, 
amphotericin lipid complex, liposomal amphotericin and pentamidine. There was transient 
symptomatic improvement. However, splenomegaly persisted and the symptoms relapsed a few 
months afterwards. Faced with this resistance framework, splenectomy was performed on May 
2, 2012. The spleen weighed 4.800g. Spleen sections were stained with hematoxylin-eosin and 
with antibodies against CD3, CD4, CD8, CD20, CD79alpha, CD138, CD68, IL4, IL10, IL17, 
IL-6, IFN-gamma, TNF-alpha, Foxp-3. Spleen showed the general aspect of the red and white 
pulp architecture preserved, with large lymphoid follicles, with large germinal centers and well-
defined mantle areas, marginal zone had a usual aspect. Plasmacytosis and lymphoid depletion 
were observed in the PALS. The red pulp showed increased capillarization, congestion, and 
erythrophagocytosis.  Amastigote-containing macrophages were observed in non-granulomatous 
nodular aggregates and in the reticular sinuses.  Preliminary analysis of cytokine expression 



 

pattern showed an increase of IL-17 and to a lesser extent of IL-6, IL-10 and Foxp-3 producing 
cells. Such pattern is suggestive of a possible transition pattern of TH2 to TH17 immune 
response and a failure of progression towards a TH1 immune response. Now we are confirming 
this analysis by morphometry. The patient is now asymptomatic, rapid test for leishmaniasis is 
negative and parasites ware not observed in bone marrow. Sensitivity test of Leishmania 
infantum isolated from the patient to the used drugs (antimony, amphotericin B, and 
pentamidine) showed no resistance pattern. 
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Abstract:  

Leishmaniasis, a infectious disease caused by protozoa belong to the genus Leishmania, is 
considered by World Health Organization (WHO) an increasing public health concern, 
particularly in Africa, Asia and Latin America. The classical treatment for this illness is still 
based on pentavalent antimony in the form of sodium stibobluconate (Pentostan) or N-
methylglucamine antimoniate. These drugs are in general toxic, expensive and require long-term 
treatment. The clinical resistance to these compounds has been reported. Therefore, there is an 
urgent need for development of new effective and safe drugs for the treatment of Leishmaniasis. 
Quinones are naturally occurring compounds which have antibacterial, antifungal and larvicidal 
activities. In this work, we evaluated the effect of four lapachol derived naphthoquinone aduts 
on the growth of promastigote forms of Leishmania amazonensis, the etiologic agent of 
cutaneous leishmaniasis in Brazil. The concentration of naphtoquinones necessary to inhibit 
50% of the promastigote growth was determined by regression analysis, after 48 hours of drug 
incubation. Parasites incubated in free-drug medium were used as a control. All naphtoquinones 
presented an inhibitory effect on the parasite growth in a dose-dependent way with IC50/48h 
values of about 11; 19; 25 and 26 for compounds NAF31 (C34H35N2O2); NAF16 
(C33H34N2O3); NAF15 (C32H32N2O3) and NAF17 (C33H34N2O) respectively. The higher 
activity of compound NAF 31 could be due to the presence of one n-buthyl group. The 
comparison of IC50 values for isomers NAF16 and NAF 17 showed the importance of 
naphtoquinones functional groups. NAF16 a methyl ester, showed to be significantly more 
effective than NAF17, an alcohol, which presented the lower IC50 value among the compounds 
tested. Although the preliminary results obtained herein point towards the use of these 
naphtoquinones as potential chemotherapeutic agent against L. amazonensis, further studies to 
evaluate the effects of these compounds on mammalian cells and amastigote forms of the 
parasite are still needed. 
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Abstract:  

Parasitic protozoan diseases affect the poorest population in developing countries. 
Leishmaniasis has been included among the most important threats for public health in Central 
and South American continent, with few therapeutic alternatives and highly toxic drugs. In the 
course of selection of novel drug candidates from Brazilian flora, we undertook the bioguided 
fractionation of MeOH extract from leaves of Piper aduncum L. (Piperaceae). After extraction 
using MeOH and complete evaporation of the solvent under reduced pressure, the obtained 
extract displayed leishmanicidal activity against promastigote forms of L. (L.) amazonensis 
(100% of inhibition at 200 microg/mL). Thus, this extract was subjected to silica gel column 
chromatography eluted with hexane containing increasing amounts of EtOAc (up to 100%), to 
give six fractions (A – F). After antiprotozoal evaluation (100% of inhibition at 200 
microg/mL), the activity was concentered at fraction D, which was subjected to silica gel 
column chromatography eluted with increasing amounts of hexane in EtOAc (up to 100%) to 
afford nine fractions (D1 – D9). Since the leishmanicidal activity was detected in fraction D3 
(100% of inhibition at 100 microg/mL), this material was purified using preparative TLC to 
afford 14 mg of adunchalcone A, a new natural product. The structure of this compound was 
established on the basis of spectroscopic data analysis, mainly nuclear magnetic resonance 
(including bimensional analysis) and high resolution mass spectrometry. This compound 
showed activity against promastigotes of Leishmania (L.) amazonensis, Leishmania (V.) shawi, 
Leishmania (L.) braziliensis, and Leishmania (V.) guyanensis showing IC50 of 3.1, 5.7, 13.5, and 
61.7 microg/mL, respectively, while IC50 to amphotericin B was determined as 0.1 microg/mL 
to all tested Leishmania species. However, despite of the potential against promatigotes forms, 
this compound was not effective against amastigote forms of Leishmania. The cytotoxicity 
study using peritoneal macrophages, demonstrated that andunchlacone showed CC50 of 39 
microg/mL. The obtained results showed that bioguided fractionation was a rational approach to 
detection and isolation of adunchalcone A, a new antileishmanial metabolite from P. aduncum 
L. Additionally, these data suggested that this new compound, as well as other similar secondary 
metabolites or synthetic analogs, might be useful tolls for drug design for in vivo studies against 
protozoan diseases. 

  

This abstract was submitted to presentation in scientific section "New anti-leishmanial drug 
discovery from natural products resources". 
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Abstract:  

The Drugs for Neglected Diseases initiative (DNDi) is a collaborative, patients’ needs-driven, 
not-for-profit organization whose mission is to develop new drugs for the most neglected 
tropical diseases, including Visceral Leishmaniasis (VL). 

Through collaboration with the TB Alliance/Auckland University, DNDi identified DNDI-VL-
2098 as a potential drug candidate for VL, and is currently completing a set of preclinical 
studies. Since nitroimidazoles still hold great potential as treatment for neglected tropical 
diseases (including VL), the project team decided to focus its efforts on a back-up program. The 
main objectives were as follows: a) modify the core structure of DNDI-VL-2098 
(nitroimidazooxazole) to encompass potential safety liabilities; b) improve pharmacological 
properties; c) decrease hERG inhibition potential and d) show efficacy in in vivo models. 

To address these objectives, it was decided to concentrate on substituted nitroimidazooxazine 
analogues. High-throughput screening of a library of nitroimidazooxazines at IPK (Institut 
Pasteur Korea) led to a number of hits from two subseries that were progressed into lead 
optimization. Medicinal chemistry work on those hit series was mainly concentrated on side 
chain variations, and particularly on incorporating new heteroaryl systems designed to improve 
the overall pharmacological profile of the current lead. To date, around 230 compounds were 
synthesized and screened in vitro at CSIR-CDRI against the intramacrophagic amastigote stage 
of the parasite (VL) expressing luciférase firefly reporter gene. From these, 190 compounds 
showed IC50 < 1 µM and more than 60 compounds had IC50 < 100 nM. Selected compounds 
with excellent in vitro potential (potency as well as microsomal stability) were evaluated in vivo. 
Those compounds with the most encouraging efficacies in both mouse and hamster models of 
VL are currently being progressed as back-up candidates. 

Additional studies are in progress to further characterize these and to select a back-up compound 
with the best chance of becoming a successful clinical candidate. 
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Abstract:  

Therapeutic options for the treatment of leishmaniasis are insufficient and have problems such 
as low efficiency, high toxicity and the emergence of resistant strains. This scenario is 
compounded by the limited number and lack of innovation in development programs in the area 
of new drugs for neglected diseases. In this context, the process of discovery and development 
of pharmaceuticals, biological assays are essential for the identification of bioactive compounds. 
The tests used for the screening of drugs with cytotoxic activity for protozoa of the genus 
Leishmania, include different processes as the use of intact parasite (free or intracellular) or 



 

specific enzymes of metabolism as a target cell. These assays allows the screening of large 
numbers of samples, and those that present activity, are then subjected to secondary 
confirmatory assays to certify the observed activity and its toxicity, by methodologies with more 
complexes parameters. In the present work, we describe the development of a new functional 
and more complex assay that enables simultaneous assessment of potential anti-Leishmania 
compounds and their cytotoxicity. This method comprises the evaluation of the internalization 
of L. (V.) braziliensis promastigote form labeled with FITC by human peripheral blood 
monocytes and cytoxicity by simultaneous analysis by flow cytometry. Was established the 
conditions for labeling of parasites with the fluorochrome to achieve greater efficiency of 
phagocytosis by setting the ratio of number of parasites per cell as 1 to 2, at incubation time of 6 
hours. The cytotoxicity assessment was performed by the quantification of cells undergoing 
apoptosis early, late and necrosis. The reagent 7AAD was used for analysis of late apoptosis and 
necrosis. The evaluation of early apoptosis by staining with Annexin-V. Hemolysis was 
additional parameter to test cytotoxicity. Two drugs used on clinic (Amphotericin-B and 
Glucantime®) were evaluated in this new methodology and their leishmanicidal activity as well 
as immunotoxicity could be detected. This methodological innovation has proven to be a test 
more complex, more sensitive and quantitative.  
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Abstract:  

Seaweeds are considered as source of bioactive metabolites characterized by a broad spectrum 
of biological activities including antiprotozoal activity. In this work we evaluated the biologic 
activity of organic extract from Dictyota mertensii (DME) on Leishmania amazonensis as well 
as its cytotoxic potential against mammalian cells. The concentration of DME extract necessary 
to inhibit 50% of the promastigote and amastigote growth was determined by cell counting after 
72 and 18 hours of incubation with DME respectively. The cytotoxicity was estimated by MTT 
colorimetric assay and the 50% cytotoxic concentration (CC50) was determined by regression 
analysis. The selective index was determined as the rate of CC50 to IC50 values. Our results 
demonstrated that DME strongly inhibited the growth of promastigote and presented low 
cytotoxicity to mammalian cells as determined by the selective index, which was higher than 
3.0. The extract also inhibited the survival of amastigote forms inside the macrophages with 
IC50 of about 35.8 μg/mL. At the higher concentrations tested DME completely abolished the 
macrophage infection. To elucidate whether the inhibition of macrophage infection could be 
related to an increased nitric oxide (NO) production by these cells, control and treated-
macrophages were evaluated for nitrite by Griess reagent. The increasing of NO production 
found in cells treated with DME suggests an immunomodulatory effect of this extract on 
macrophages. In order to investigate the putative intracellular target of DME, treated or 
untreated promastigote forms were submitted to propidium iodide and Rhodamin 123 staining 
and evaluated by confocal microscopy and cytometry. The slight increase of PI+ parasites 
treated with DME suggested that necrosis was not the main mechanism of cell death induced by 
DME treatment. On the other hand, DME caused strong decrease of mitochondrial membrane 
potential as demonstrated by confocal microscopy and cytometry. Taken together our results 
suggested the DME as promissory agent against Leishmaniasis. 
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Abstract:  

Introduction: The coinfection HIV / Leishmania sp is a new event in several regions of the 
world with prospects of progressive impact in the coming years due to geographic overlap of the 
two infections. Morbidity for each disease is increased in coinfected patients, the chance of 
relapse of leishmaniasis is higher in patients with HIV and the cure rate of Kala-azar is 
significantly lower in this population. This scenario is even worse because the diagnosis of 
Leishmania infection remains a challenge 

Patients and Methods: A case-control study was carried in Teresina, Piauí, Brazil. Cases were 
HIV infected patients and controls were HIV-free patients admitted in the same hospital in the 
same period. The rK39 rapid test for leishmaniasis (Kala- azar Detect Rapid Test®) was applied 
to all patients. Results were confronted with parasitological diagnosis of leishmaniasis. 
Statistical analysis was performed with Stata/SE10.0. A significance level of 95% was accepted 

Results: A total of 28 cases and 13 controls were included. 3/13 HIV-free patients tested reagent 
for rK39; 2/28 HIV patients had a parasitological diagnosis of leishmaniasis (two visceral 
leishmaniasis and one cutaneous leishmaniasis) but no HIV patient tested reagent for 
leishmaniasis (p = 0.008) 

Conclusion: The rK39 reactivity is lower in immunocompromised patients than in 
immunocompetent ones. The diagnosis of Leishmania infection in HIV positive patients may 
not rely solely on serological tests. 
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Abstract:  

A wide spectrum of clinical manifestations occurs in canine Leishmania infantum infection as a 
result of complex interactions between the parasite and host immune responses. Toll-like 
receptors (TLRs) are essential components of the innate immune system and facilitate the early 



 

detection of infection. The TLR signalling pathway is thought to be one of the first systems to 
respond against Leishmania infection, although information about TLR expression during 
canine L. infantum infection is scarce.  

 

The objective of this study was to investigate transcription of TLRs, cytokines and Foxp3 in a 
susceptible model of canine L. infantum infection. Popliteal lymph node, liver, skin and spleen 
samples were taken post-mortem from experimentally infected beagles at different stages of 
infection [Group 1 (n=6); non-infected clinically healthy control dogs; Group 2 (n=24); six 
months post-infection and Group 3 (n=7); 15 months post-infection]. Transcription of TLR 2, 3, 
4 and 9, cytokines (IL17 and IL22) and Foxp3 and a panel of tissue-specific housekeeping genes 
were assessed by quantitative real-time PCR. 

 

Absolute quantification of lymph node TLR transcription revealed down-regulation in both 
infected groups when compared to controls for almost all TLRs except for TLR2 which was up-
regulated when Group 3 was compared with Group 2. Down-regulation was also noted for 
spleen and liver TLR3 transcripts in infected groups compared to controls. Liver TLR4 mRNA 
levels were also down-regulated in both infected groups compared to controls. In contrast, TLR4 
and TLR3 up-regulation was only encountered in skin in Group 2 when compared to controls. 
No statistical differences were found between TLR9, IL-17, IL-22, Foxp3 and dog groups in 
spleen, liver or skin. FoxP3 levels were consistently down regulated in the lymph node in 
infected groups compared with controls while no statistical differences were found between IL-
17 and IL-22. 

These results demonstrate progressive TLR down-regulation in the majority of tissues with L. 
infantum infection leading to parasite dissemination and disease development. Overall, there 
appears to be little impact on cytokine and Foxp3 transcription in the majority of tissues studied 
in agreement with a silent phase needed for the establishment of L. infantum infection in dogs. 
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Abstract:  

Yucatan deer mouse (Peromyscus yucatanicus) is the main reservoir of Leishmania 
(Leishmania) mexicana, the etiologic agent of cutaneous leishmaniasis (CL) in the Yucatan 
peninsula of Mexico.  We have demonstrated that P. yucatanicus reproduces both clinical and 
subclinical infections similar to those of humans as well as production of nitric oxide in 
response to L. (L.) mexicana infection.  Therefore, we proposed the possibility to employ this 
wild rodent as a novel experimental model to study CL caused by this parasite.  Nevertheless, 
the specific reagents to study the immune response in P. yucatanicus infected by L. (L.) 
mexicana are lacking. To address this issue, we used P. maniculatus primers to identify and 
analyze the sequences of Th1 (IL-12, IFN-γ, TNF-α), Th2 (IL-4, IL-10, TGF-β) and Th17 (IL-



 

17) cytokine partial genes of P. yucatanicus. These cytokines were amplified by RT-PCR; 
partial cDNAs were cloned into pCR 2.1 vector and sequenced. The resulting nucleotide 
sequences and predicted polypeptides were identified by BLAST against their orthologous genes 
from other mammal species. All of P. yucatanicus genes with the expected size were amplified 
using P. maniculatus primers.  Most of these cytokine genes were highly conserved with 
orthologous sequences and functional domains were identified in each amino acid predicted 
sequences.  These data would enable to quantify and analyze the expression of cytokines 
involved in the P. yucatanicus immune response to L. (L.) mexicana infection. It will also permit 
us to study the immune pathways leading to the clinical and subclinical infection in Yucatan 
deer mice and compare with the immune response observed in humans. 
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Abstract:  

In the Americas, the recurrence of American cutaneous leishmaniasis (ACL) after long-term 
cure is often called leishmaniasis recidivans cutis (LRC) and is considered an unusual form of 
ACL. This case-control study aimed to estimate the risk factors related to the clinical 
presentation and treatment of primary ACL and the development of LRC. The analysis included 
105 patients, 82 (78%) of whom had been cured for more than 5 years, and 23 (22%) of whom 
were in the LRC case group. The odds ratio (OR) for the cured patients who underwent N-
methylglucamine treatment, the treatment of choice, was 2.94 compared with patients who did 
not receive such treatment (95% confidence interval [CI] = 1.10-7.77). Patients who underwent 
what was considered adequate treatment with N-methylglucamine and second-choice drugs had 
a 2.12-fold greater chance of cure compared with patients who underwent treatment with 
inadequate doses and duration (95% CI = 0.74-6.04). Multivariate analysis that included only 
patients who used N-methylglucamine showed an OR of 6.02 for the chance of cure compared 
with patients who received the treatment of choice (90% CI 1.50-27.16, p = 0.03). We 
concluded that the use of pentavalent antimony (PA) remains the primary technique for treating 
ACL and avoiding long-term recurrence. Although other drugs have shown promising results in 
some studies, more scientific evidence is needed to ascertain their true equivalence to PA. 
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Abstract:  

Biologic collections are important font of information for researchers of all area of knowledge, 
such as medical and veterinary entomology. Phlebotomine sand flies play a important tool in the 
transmission of leishmaniasis and a total of 54 valid species were described since 1941 to 1986 
for researchers directly related to Instituto Evandro Chagas, Brazil. Unfortunately the type 



 

material of most of these described species seems to be lost. In ways to facilitate the search of 
types for entomologists, the present study aims to catalog the type material of Phlebotominae in 
the collection of Instituto Evandro Chagas. Active search for glass slides stored in boxes were 
taken after to check original descriptions and additional bibliographic material. After screening 
and comparison with original drawings, the types were identified and reorganized in separated 
boxes with red labels to holoypes/ alotypes; and green labels to paratypes/ syntypes. It was 
catalogued a total of 103 type specimens belonging 13 species as follow: Psychodopygus 
lainsoni (2 males syntypes), Psychodopygus leonidasdeanei (male holotype, female alotype and 
45 females paratypes), Psychodopygus llanosmartinsi (2 females paratypes), Psychodopygus 
wellcomei (1 male and 4 females syntypes), Pintomyia gruta (1 male and 2 females paratypes), 
Nyssomyia richardwardi (6 females paratypes), Nyssomyia shawi (9 males and 25 females 
paratypes), Nyssomyia umbratilis (female alotype and 1 female paratype), Nyssomyia yuilli yuilli 
(1 male and 1 female paratypes), Trichophoromyia brachipyga (1 male paratype), 
Trichophoromyia readyi (male holotype, female alotype and 1 male paratype). An image 
database and digitalization of information was performed, and this last is available at 
http://splink.cria.org.br. 

Financial Support: IEC, FAPESP. 
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Abstract:  

American cutaneous leishmaniasis (ACL) is a parasitic disease caused by different species of 
protozoa of the genus Leishmania (Kinetoplastida: Trypanosomatidae). This disease occurs in 
the Americas, and it is transmitted through the bites of phlebotomine sand flies of the genus 
Lutzomyia, with vector species varying from region to region. In Brazil, the ACL has been 
increasing since 1987 and it is considered a serious public health problem, with autochthonous 
cases in all Brazilian regions, being Leishmania (Viannia) braziliensis the main species detected 
in humans and found in all endemic regions of the country. In this study, two rural areas in 
Pernambuco, northeastern Brazil, were selected. Genomic DNA was extracted from blood 
samples of dogs and cats and ectoparasites (ticks, fleas, and lice) using commercially available 
DNA extraction kits. The eluted DNA was tested using a conventional PCR and a quantitative 
real time PCR. A total of 280 blood samples were collected from animals (five cats and 275 
dogs) and 117 ectoparasites only from dogs. In total, 255 (91.07%) animals were positive for 
detection of L. (V.) braziliensis, being four (80%) of the cats and 251 (91.27%) of the dogs, with 
mean parasite loads of 1.08 fg/µL and 17,384.56 fg/µL, respectively. In relation to ectoparasites, 
51 (43.60%) of them were positive for L. (V.) braziliensis, with a mean parasite loads 14.14 
fg/µL. The high mean parasite load found in dogs assessed in this study (17,384.56 fg/µL) was 
remarkable. Further studies to better understand the role of dogs in the epidemiology of ACL, 
particularly in situations of domestic transmission, are necessary. 
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Abstract:  

Blood meal identification in vectors plays an important role in epidemiological studies by 
determining the host preferences of wild sand flies in natural habitat. The anthropophilic index 
is a crucial component in vector borne diseases like visceral leishmaniasis. Blood meal analysis 
can identify the reservoir hosts of vector borne diseases. The amplification of the mitochondrial 
cytochrome b gene followed by reverse line blot analysis helps to identify the blood meal 
ingested by the wild caught sand flies. A clear understanding of the host preferences and their 
vectorial capacity for disease agents plays an important role in developing efficient control 
strategies for vector borne diseases. In the current study, blood fed sand flies were collected 
from four different villages in Bihar, India by using CDC traps with incandescent light. Traps 
were placed in five different sites in the villages. In one village traps ta were set on top of the 
palm trees. Whole DNA was extracted from the blood fed sand flies and was amplified for the 
cytochrome b region, followed by reverse line blot analysis. Human, cow, buffalo and goat were 
the major blood meals identified followed by chicken. In some of the blood fed sand flies 
multiple blood meals were identified. 

 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[61]  
P 652 - ECOLOGICAL ASPECTS OF THE SANDFLY FAUNA (DIPTERA, PSYCHODIDAE) 
IN AN AMERICAN CUTANEOUS LEISHMANIASIS ENDEMIC AREA UNDER THE 
INFLUENCE OF HYDROELECTRIC PLANTS IN PARANAPANEMA RIVER, STATE OF 
PARANÁ, BRAZIL 
ROSA CRUZ, M.F.1; GALATI, E.B.2; ROSA CRUZ, C.F.1; MARQUEZ, E.S.3 
1.UNIVERSIDADE ESTADUAL DO NORTE DO PR, BANDEIRANTES, PR, BRAZIL; 2.FACULDADE SAUDE PUBLICA USP, SAO 
PAULO, SP, BRAZIL; 3.UNIVERSIDADE ESTADUAL NO NORTE DO PR, BANDEIRANTES, PR, BRAZIL. 
Keyword:ecological aspects.  ;  flebotomine sandflies; vectors 
 

Abstract:  

INTRODUCTION: An epidemiological study was undertaken to identify determinant factors in 
the occurrence of American cutaneous leishmaniasis in areas under the influence of 
hydroelectric plants in Paranapanema river, State of Paraná, Brazil. The ecological aspects of 
the phlebotomine fauna were investigated. 

METHODS: Sandflies were sampled with automatic light traps from February 2004 to June 
2006 at 25 sites in the urban and rural areas of Itambaracá, and in Porto Almeida and São 
Joaquim do Pontal. 

RESULTS: A total of 3,187 sandflies of 15 species were captured. Nyssomyia neivai 
predominated (34.4%), followed by Pintomyia pessoai (32.6%), Migonemyia migonei (11.6%), 
Nyssomyia whitmani (8.8%), and Pintomyia fischeri (2.7%), all implicated in the transmission 
of Leishmania. Males predominated for Ny. neivai, and females for the other vector species, 
with significant statistical differences (p < 0.001). Nyssomyia neivai, Pi. pessoai, Ny. whitmani, 
Brumptomyia brumpti, Mg. migonei, and Pi. fischeri presented the highest values for the 



 

Standardized Species Abundance Index (SSAI). The highest frequencies and diversities were 
found in the preserved forest in Porto Almeida, followed by forests with degradation in São 
Joaquim do Pontal and Vila Rural. 

CONCLUSIONS: Sandflies were captured in all localities, with the five vectors predominating. 
Ny. neivai had its highest frequencies in nearby peridomestic environments and Pi. pessoai in 
areas of preserved forests. The highest SSAI values of Ny. neivai and Pi. pessoai reflect their 
wider dispersion and higher frequencies compared with other species, which seems to indicate 
that these two species may be transmitting leishmaniasis in the area. 
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Abstract:  

Introduction: in the State of Paraná the American cutaneous leishmaniasis (ACL) is endemic, 
occurring in 276 of its 399 municipalities. Objectives: to describe the occurrence of the LTA in 
the municipality of Bandeirantes between 2000 and 2009, to report aspects of clinical and 
therapeutic forms, identify the species of Leishmania rolling in the human population and the 
species of sandflies envolved in disease transmission in the municipality. Method: retrospective 
and descriptive study of the secondary backing ACL ecological group of insects and vectors of 
Leishmania. We used data of epidemiological investigation of LTA. For the identification of 
Leishmania sp, tissue samples were used from the patients with suspicion of ACL and subjected 
to polymerase chain reaction (PCR). For Entomological analysis were performed with automatic 
light traps, during one year, every two weeks in 11 urban zones, peridomiciliary points and 
monthly in 12 rural points, Shannon trap with modified pickups at one point of the countryside, 
in three seasons. Results: you can highlight a moment epidemic in 2007, when the incidence was 
1.038 cases/1,000 inhabitants/year. The distribution of cases in space occurred unevenly, with 
higher concentrations in the urban area. Of the 123 ACL notifications, 61.79% were female. The 
predominant age group was ≥ 60 years, in both sexes. There was a predominance of domestic 
activity of sandflies (40.65%), skin clinic (95.94%), the drug (Pentavalent Antimonial was the 
most widely used drug (98.37%). Leishmania (Viannia) braziliensis was identified by PCR in 
three patients of LTA. In the research of vectors in 24 points sampled with the CDC and 
Shannon traps, captured a total of 5.652 sandfly (51.66% male) belonging to 17 species. 
Nyssomia neivai predominated (47.36%), followed by Nyssomia whitmani (35.77%). 
Conclusion: Socio-economic data show the ACL affecting predominantly women, suggesting 
that transmission of Leishmania major likely vectors, Nyssomia neivai and Ny. whitmani, is 
occurring in domiciliary and peridomiciliary areas. These areas, whose attraction to the sandfly 
can increase the risk of acquiring the disease by residents. 
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Abstract:  

The objective of this study was to evaluate an imidacloprid-treated rodent oral bait for its 
systemic and feed through insecticidal activity against Phlebotomus papatasi Scopoli, 1786 
vector of Leishmania major Yakimoff & Schokhor, 1914 (Kinetoplastida: Trypanosomatidae), 
etiologic agent of zoonotic cutaneous leishmaniasis (ZCL). Meriones shawi Duvernoy, 1842 
(Rodentia, Gerbillidae) were treated with imidacloprid-treated bait (0.05%). In the laboratory, 
effects on adult and larval of Phlebotomus papatasi fed on treated M. shawi and on its faeces 
were studied. The effectiveness of this approach was tested under field conditions. In the 
laboratory, 100.0% of P. papatasi were killed within 24 hours after blood feeding on the gerbil, 
M. shawi treated up to 4 weeks prior with a single application of imidacloprid (0.05 %) bait. In 
addition, none of the P. papatasi larvae that consumed faeces from M. shawi treated with the 
imidacloprid bait survived to pupation. In the field, application of the imidacloprid bait resulted 
in a 90.0% reduction in the P. papatasi population up to 4 weeks prior with a single application 
of imidacloprid (0.05 %) bait. This is the first study to demonstrate field efficacy of insecticide-
treated rodent baits for P. papatasi control and the first study to evaluate this approach on M. 
shawi, a principal ZCL reservoir host. These results suggest that insecticide-treated rodent baits 
could be used to effectively reduce the populations of P. papatasi associated with M. shawi in 
ZCL endemic areas. 
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Abstract:  

Leishmaniasis is a zoonotic disease known worldwide, and affects million people each year. The 
main etiologic agents of canine leishimaniasis in Brazil are Leishmania infantum (visceral 
form), and Leishmania braziliensis (cutaneous form), which are transmitted by the bite of the 
diptera vector belonging to species Phlebotomus and Lutzomyia. In the country there are records 
about the appearing news sources of disease beyond of the expansion of cases in urban areas. In 
Northeast gathers almost half of cases occurred in the country and the State of Bahia is an 
important endemic region for disease. The epidemiologic information obtained from blood 
sample of dogs revealed prevalence average of 24% of positive animals. Although this 
information, the south of Bahia not presents epidemiologic information of disease in dogs, 
although there are many cases of tegumentary leishmaniasis in human. Therefore, the objective 
was to research occurrences of canine leishmaniasis in animals of south of Bahia utilizing 
serological and molecular techniques. To accomplish this research were utilized 25 blood 
samples, the skin of animals of Zoonosis Control Center (CCZ) were scraped in cities Ilhéus and 
Itabuna. After to realize clinical tests was collected 10 mL of blood of jugular vein, to 
hematologic evaluation, to extract of DNA, and obtaining of serum. The genomic DNA was 
stracted with phenol:chloroform:isoamyl alcohol. The serologic diagnosis was realized through 
of reaction of indirect immunofluorescence (kit IFI-LVC Bio-Manguinhos®). The molecular 
diagnosis was realized with the primers (forward) 5’CTTTTCTGGTCCCGCGGGTAGG3’ e 
(reverse) 5’CCACCTGGCCTATTTTACACCA3’ e (forward) 



 

5’GGGGTTGGTGTAATATAGTGG3’ e (reverse) 5’CTAATTGTGCACGGGGAGG3’, to L. 
infantum e L. braziliensis respectively. Clinicaly 13 (52%) of the animals presents cutaneous 
alteration that can be related to American tegumantary leishmaniasis (LTA), although the skin 
scraped and direct tests of the hair revealed the presence of Demodex canis scabies and fungics 
spores in 4 (16%) and 5 (20%) animals, respectively. 16 (64%) of the animals presented anemia 
and 14 (56%) thrombocytopenia. In serodiagnosis 2 (8%) were seropositive. The molecular 
diagnosis revealed one 1 (4%) and 10 (40%) of animals positive for L. infantum and L. 
braziliensis respectively. The characteristic geo-climatic regions associated vector presence, 
may justify the results. Positive dogs in urban environment presents risk to regional population. 
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Abstract:  

Visceral and Cutaneous Leishmaniasis (VL & CL) have emerged in these last two decades with 
an increase of the incidence of cases and a spread of their geographical distribution. Such 
epidemiological situation is largely related to environmental changes auspicious to Leishmania 
transmission. Unstructured urbanization and agricultural development seem to be the most 
important factors.  

The extension of the cities’ size, as well as the establishment of new villages, sometimes occur 
at the expense of zoonotic biotopes, such as chenopods areas and forests infested with wild 
reservoirs of L. major and L. braziliensis respectively. This introduces man in active foci, 
increasing his exposure to parasites. Moreover, such anarchic urbanization usually offers 
household designs and habitat conditions suitable for sandflies vectors and reservoir hosts (dog, 
rodents). Urbanization also promotes the migration of non immune susceptible populations with 
dramatic burden as observed in Kabul (Afghanistan) counting for thousands of CL cases in 
2003.  

The huge mobilization of water resources started in the 80’s in North African and Middle 
Eastern countries has permitted the extension of irrigated areas  and thereby the development of 
agriculture in arid regions. As a consequence, Meriones reservoir has swarmed, inducing many 
epidemics of Zoonotic CL. On the other hand, new rural settlements with animals breeding and 
dogs also favored L. infantum life cycle leading to the emergence of zoonotic VL. 

Much data is still missing concerning the complex Leishmania life cycles, their risk factors and 
their interactions. The knowledge of such parameters, including those environmental, using 
multidisciplinary and integrated approaches is crucial for a better management and control of 
Leishmaniasis. 
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Abstract:  

Leishmaniasis is a parasitic disease caused by the flagellate protozoan Leishmania. It is a 
systemic infectious disease characterized by a chronic irregular fever, hepatomegaly and 
splenomegaly. It is most common in children, especially children under ten years of age. The 
clinical picture may include bone marrow, liver and spleen disease. In order to assess the clinical 
complications of leishmaniasis in children admitted to a referral hospital in Salvador, Bahia, we 
conducted a retrospective study. This study was based on data collected from medical records of 
hospitalized patients with visceral leishmaniasis in 2011. Of the twelve charts analyzed, 41.6% 
belonged to preschool children, aged from two to seven years. Of these, 58.3% were male and 
41.6% female. Most cases came from the Salvador microregion. The most common clinical 
complications in this study were: anemia, opportunistic infections, hemorrhage, renal 
dysfunction, edema and malnutrition. It was found that the complications of the disease in our 
cases were similar to those found in the literature. The origin of the patients in this study showed 
the endemicity of schistosomiasis in areas of the state of Bahia. It also shows how neglected the 
disease is in the state. 
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Abstract:  

The ecoepidemiology of Leishmania spp. was investigated in natural forested areas in São Paulo 
State, Brazil by the capture-release-recapture of small wild mammals, dogs and phlebotomines 
between 2000-2009. Leishmania infection were detected by clinical observations, direct 
examination of smears or imprints of aspirates and biopsies, rk39 antibody in whole blood, skin 
test with antigen of L. braziliensis, inoculation in vivo and in vitro and DNA extraction for 
molecular tests. After the tissue samples were taken the animals were marked on their ears and 
released at their capture site. At each recapture all the tests were repeated. Phlebotomines were 
collected in the same places and in chicken hen by Shannon trap, Disney trap, Falcão modified 
light trap, Castro aspirator. Of 2,714 small mammals collected 2,048 were recaptures. Trinomys 
iheringi and Philander opossum were recaptured up to 35 times in Ilhabela and one specimen of 
Ph. opossum was recaptured 79 months after the first capture. In Itupeva one specimem of 
Didelphis albiventris was recaptured 15 times and another specimem of D. albiventris was 
recaptured 35 months after the capture. L. (V.) braziliensis were identified in dogs from Ilhabela 
and Itupeva, in Rodentia (Trinomys iheringi from Ilhabela, Nectomys squamipes and Lutreolina 
crassicaudata from Itupeva) and Marsupialia (Di. aurita from Itupeva). L. (L.) amazonensis was 
isolated in Ilhabela from Tr. iheringi. L. (L.) infantum chagasi, was observed in areas of LTA in 
Itupeva (Akodon spp, D. marsupialis). In certain areas it was possible to determine concurrent 
cycles of 2-3 Leishmania species. The results of recapture and the long residence time in the 
same locations indicate that the circulation and dissemination of Leishmania is closely linked to 
the existence of these animals territories. Regarding vectors Nyssomyia intermedia and 
Migonemyia migonei predominated (93.81%) in Ilhabela, as many in forested areas as in 



 

chicken. On the other side, in Itupeva, predominated Ny. neivai (33.06%), Ny. whitmani 
(24.06%) and Lutzomyia longipalpis (20.62%) in both environments. The presence of Lu. 
longipalpis requires concern due its role as Leishmania infantum chagasi vector. In this region 
was described a enzootic cycle of this parasite. The natural Leishmania infection in wild and 
domestic animals associated with the presence of sandfly vectors indicates the potential risk for 
human infection and perpetuation of cycles of the parasite. 
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Abstract:  

Visceral leishmaniasis is a major public health issue in South America, where the disease is 
rapidly spreading. Changes in ecology and distribution of the principal vector, Lutzomyia 
longipalpis are among the factors accounting for the increasing incidence of the disease in this 
region. However, information about the ecology of L. longipalpis is still incipient, which may 
directly impair the implementation of effective control programs. Herein, the ecology of L. 
longipalpis was studied in a focus of visceral leishmaniasis in north-eastern Brazil. From August 
2009 to August 2010, phlebotomine sand flies were monthly collected in four localities using 
CDC light traps (~37 per month) and lantern-baited Shannon trap with mouth aspirators. A total 
of 24,226 phlebotomine sand flies were collected with light traps and 375 with mouth aspirators. 
The most abundant species was L. longipalpis, representing 97.9% of the specimens collected 
with light traps and 91.5% with the mouth aspirator. Other species (Lutzomyia evandroi, 
Lutzomyia lenti and Lutzomyia sallesi) were found in low numbers. Most phlebotomine sand 
flies (94.6%) were collected at chicken coops and corrals. No significant correlation was found 
between the monthly abundance of phlebotomine sand flies and the monthly averages of 
temperature, relative humidity or rainfall. However, interestingly enough, 82.4% of L. 
longipalpis specimens were collected in months when relative humidity surpassed 75%. This 
study points out that this vector is well adapted to live in different habitats and to different 
climate conditions. It also suggests that some north-eastern populations of L. longipalpis may be 
more xerotolerant than southern populations. Further studies to assess the relationship between 
microclimate and L. longipalpis density in different Brazilian regions are advised. 
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Abstract:  

Variations in the composition of communities of phlebotomine sand flies in different areas result 
from environmental changes, which influence the population dynamics of the insects and the 
epidemiology of both visceral (VL) and tegumentary (TL) leishmaniases. 

The municipality of Santarém, in the Brazilian state of Pará, lies within the Tapajós river basin. 
It presented high incidences of both TL and VL (48 and 6 cases per 100 000 habitants. 
respectively) from 2007 to 2010. We describe the composition of phlebotomine communities in 
Jatobá (-2,569 -54,861), a locality impacted by ecotourism in the municipality of Santarém. Six 
CDC light traps were placed in the peri- and intra-domiciliary areas of three houses from 18:00 
– 06:00 for three nights and a Shannon trap hung in the surrounding forest from 19:00 – 21:00 
for a single night. This sampling regime was carried out on two occasions, once each in the 
rainy (March) and dry (September) seasons of 2012. Indices of abundance and species richness 
were calculated (Margalef: DMg; 0-10), as well as of diversity (Shannon: H; 0-10) and evenness 
(Pielou: J; 0-1) (PAst v.2.03). 

In the rainy season nine species were captured in the peridomicile, including vectors of both VL 
(Lutzomyia longipalpis: 63.0%) and TL (Bichromomyia flaviscutellata: 1.2%), and the index 
values were as follows: DMg = 1.820; H = 1.153 and J = 0.525. Three species were collected 
indoors, including Lu. longipalpis (48.0%) and the index values were DMg = 0.621; H = 0.833 
and J = 0.759. Three species were captured in the forest, two of them being vectors of TL 
(Psychodopygus complexus = 85.7%; Ps. davisi = 9.5%) and the following index values 
calculated: DMg = 0.657; H = 0.501; J = 0.456. 

In the dry season the predominant species among the eight captured in the peridomicile were 
Nyssomyia antunesi (44.0%,), a probable vector of TL, and Lu. longipalpis (4.0%). The indices 
were as follows: DMg = 2.427; H = 1.72; and J = 0.782. 

The predominant species among the four captured indoors was Ny. antunesi (40.0%). This was 
also captured in the forest, where it comprised 5.0% of a sample containing only two species. 
The vector species (but not their numbers) varied between the two seasons. Thus Lu. longipalpis 
(both within and around human habitations), and Ps. complexus (in the surrounding secondary 
forest), only became predominant during the rainy season, with correspondingly low indices of 
species richness and diversity reflecting profound changes in the environment. Nyssomyia 
antunesi tended to predominate in the peridomicile during the dry season, exceeding the 
numbers of Lu. longipalpis. The consequences of environmental changes on phlebotomine 
communities should be monitored using ecological indices in longitudinal studies. 
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Abstract:  

VL is multifactorial disease where environmental and socio-economic risk factors play their role 
in outcome of VL. we have conducted a cross-sectional case-control study to identify risk factor 



 

in Indian VL in endemic region of Bihar. This study was conducted in Multicase familes (two or 
more than two were affected in family), total 136 Case families and 136 matched control 
families were enrolled (unrelated) for study. Cases selected were VL diagnosed between 2000 to 
2009 were eligible. For each cases, we had selected one control (individually matched), with no 
history of previous VL and matched on caste, sex, age group and same geographical region 
(same village). All families were subjected to a structured interview for micro environmental 
factors using a predesigned program. SPSS 16.0 software was used for the analysis. We found 
no significant associations between Education (Literate/Illiterate), Consumer Item 
(Radio/Watch/TV/Other), Communication (Telephone/Mobile), Transportation (Cycle / Riksha / 
Troley / Motorcycle / Car), Source of Water reservoir (Well / Pound/ River/Canal), Tree-
Number, Tree-Variety and Landed property. 

Many micro-environmental factors show significant association in analysis were Cattle number 
(10 meter Radius from House-hold) in control family (63.2%) case family (86.7%) (p < 0.0001; 
Fisher’s exact test), cattle variety (Poultry, Goats, Cow/Buffalow and mixed (any two or three 
variety). (p< 0.0001; Fisher’s exact test), The complex structure of House-hold (Mud, Foos, Mix 
(brick or brick and bamboo but not mud) and Pakka (Cemented or Plasterd walls) (p < 0.0001; 
Pearson Chi-Square test), Plantation (Bamboo, Banana, Litchi, Mango etc) near 50 meter from 
House-Hold for cases (30.9%) and controls (11.8%) ( p < 0.0001; Pearson Chi-Square test), 
sleeping on floor ( p < 0.0001; Fisher’s exact test), then for Hand-pump present near house-hold 
(10 meter distance) for cases (63.2%) and controls (50.7%).; p = 0.037; Pearson chi-square test) 

Further, Monthly income and Landed property reflect economic status of families and is related 
to poverty and ultimately malnutrition. The groups (cases and controls) were shown to have no 
association in landed property while there was significant association between the groups for 
monthly income ( p= 0.018; Pearson Chi-Square test). 

Preventive measure analysis on bed net show that there was 56.6% case family not using bed-
net in comparison to 40.4% control families in this study ( p= 0.015;Fisher’s exact test). 

This is the first study which shows risk factor study in multicase families among the population 
of endemic region of VL in India. Our data suggest that combination of certain risk factors will 
lead to maximum cases in a family, while neighbour population always face risk to get the 
disease. 

These results will be useful in developing VL control programs for reducing transmission and 
incidence of this disease. 
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Abstract:  

Background: Leishmania siamensis was documented as the main causative pathogen of an 
emerging autochthonous leishmaniasis in Thailand. The data of potential vector and reservoir 



 

was still unknown. After confirmed leishmaniasis had been reported, this study was objective to 
identify the vectors and reservoirs of Leishmania siamensis in affected area. 

Methodology/Principal Findings: An environmental survey was carried out in Songkhla, the 
Pacific coast province in southern Thailand. Forty villagers, seventy seven sand flies, and 
potential animal reservoirs were examined for the presence of L. siamensis by conventional 
culture and identification PCR product of the ITS1gene. Leishmania DNA amplicon was 
identified in Sergentomyia sand flies (S.gammea and S. barraudi) and black rats (Rattus rattus). 
A Phylogenetic tree of confirmed patient, sand flies and black rat fell into single clade and 
separate from other Leishmania species. Conclusions/Significance: This study demonstrated the 
potential involvement of R.rattus and Sergentomyia sand flies in transmission of L. siamensis 

 
 - OTHER SPECIAL TOPICS 
[124]  
P 663 - MULTIFACETED LEISHMANIA NETWORKING; THE LEISHRIIP EXPERIENCE 
VICTOIR, K.1; INSTITUT PASTEUR INTERNATIONAL NETWORK, L.2 
1.INSTITUT PASTEUR, PARIS, FRANCE; 2.RIIP, PARIS, FRANCE. 
Keyword:networking; multidisciplinar; leishmania 
 

Abstract:  

The Institut Pasteur International Network consists of 32 Institutes spread over 5 continents. In 
more than 10 of these institutes, Leishmania research is being performed. Studies range from 
fundamental research e.g. approaching drug discovery and design by protein crystallography and 
structure-based hit optimization (IP Montevideo) to more applied research such as the study of 
the reservoirs in North African countries (IP Algeria, Tunis and Morocco). 

The strength of the network is its geographical broadness, overarching of the widest variety of 
Leishmania species, in combination with a high diversity of in-house expertise including 
epidemiology, entomology, immunology, vaccinology, drug discovery and diagnostics. 

It is meant to be a core network which is open to collaborating partners in order to become a 
pool of scientific expertise for Leishmania research. 

During this session some of the main investigation axes will be presented. 
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Abstract:  

The American Cutaneous Leishmaniasis (ACL) today begins a transition characterized by the 
model of urban occupation of wild spaces and poor housing conditions. On indigenous peoples, 
despite the culture and tradition cultivated by the tribals, the habits of modern man mingle with 



 

the living habits of the indians bringing inadequate when dealing with sanitary conditions 
favoring the occurrence of infectious and parasitic diseases such as ACL. The objective was to 
characterize the outbreak of ACL occurred in the Guarda village, the indigenous territory 
Xukuru Ororubá, Pesqueira, Pernambuco, Brazil, in October 2012. This is a descriptive 
exploratory spatial approach. The population of the village of 311 people was investigated. 
From a GPS device were constructed computerized templates of georeferenced locality 
spatialising all elements of interest. A structured questionnaire was applied to cases of ACL to 
knowledge of environmental and household characteristics of the subjects. The spatial data was 
in ArcGIS 10.0 environment and the data analyzed using Epi Info version 3.5.1. To identify the 
phlebotomine fauna light traps were used. We identified 11 cases of ACL, 82% male, showing a 
3.5% incidence in the population of the village. The average age was 11.54 (SD ± 3.20), with 
concentration of cases in the age group 10-14 years (64%). The Kernel and thematic map 
showing the distribution of households and cases in the territory. Detected in 100% of the homes 
the presence of household animals, and 90.9% intended garbage in the open. After 
entomological classification, we identified the presence of Lutzomyia migonei and Lu. 
intermedia at home and peridomicile. Held practice of health education, focused on 
environmental management, cleaning and disposal of trash. Since this is an area where one 
death has been verified by Visceral Leishmaniasis, human blood samples for serology were 
conducted in order to diagnose Canine Visceral Leishmaniasis in 100% of dogs and those with 
reagent results, serum samples were collected to be confirmed with ELISA. Given the above, 
there is a need to change some habits of the indigenous population in order to decrease the risk 
of occurrence and spread of the ACL. 
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Abstract:  

Background: 

Bangladesh along with Nepal and India is committed to Eliminate Kala-azar (Visceral 
Leishmaniasis) by 2015. Effective Integrated Vector Management (IVM) is one of the main 
strategies for Kala azar elimination and LLIN (Long Lasting Insecticide treated Net) is one of 
the tools for this IVM for preventing human- vector contact 

Objectives: 

Globally for the first time to implement the Integrated Vector Management strategy through 
LLINs distribution for Elimination of Visceral Leishmaniasis in Hyper Endemic sub-districts of 
Bangladesh and thus pave the way for elimination status by 2015 and to examine the 
effectiveness of LLIN tool in reducing the human- vector (Sand fly) contact, and improving 
Awareness building in community for helping in Identification of new KA /PKDL cases through 
Campaign distribution approach. 

Target groups: 



 

Total 9494 patient both kala-azar and PKDL, registered since 2008 in 8 hyper endemic sub 
district of Bangladesh had received the nets. 

Activities: 

Village-unit approaches were followed: 

1. Baseline data collection and selection of sub-district on endemicity criteria. 

2. Case identification from 2008 -- August 2012. 

3. Development of LLIN distribution strategy and Micro plan. 

4. Development of BCC material (pre and post distribution) 

5. Active case search and selection of patient through field visit. 

6. Advocacy meeting at Sub-district level to create mass awareness on LLINs. 

7. Village wise campaign for distribution of LLINs among new and old cases. 

----One LLIN for each patient and extra one for his/her family members. 

8. Monitoring, Evaluation, Follow- up program- by field managers. 

Deliverables: 

• Globally practiced for first time, as a tool for Integrated Vector Management (IVM) for 
Visceral Leishmaniasis Elimination Program, LLIN distribution was successfully implemented 
and can be practiced in other countries. 

• To reduce the transmission of Kala azar from reservoir to Vector, LLIN distribution can play a 
vital role for PKDL patients. 

• Lessons learned that LLIN distribution among KA/KDL cases, with prior campaign for 
community participation can act as Catch-up strategy for new case identification. 
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Abstract:  

In the province of Corrientes, located in the Northeast region of Argentina, important foci of 
American tegumentary leishmaniasis (ATL) have been reported. The Municipality of Corrientes 
is an endemic zone of human ATL (27°28′00″ S, 58°50′00″W). 



 

Information on phlebotomine species distribution is limited in the province and their role as 
Leishmania vectors has not been elucidated yet. Entomological surveys were performed in 
different districts of the Province of Corrientes, based on the reported cases of ATL in humans. 
Six sand flies species are present in the district including Nyssomyia neivai, Migonemyia 
migonei, Psathyromyia shannoni, Evandromyia cortelezzi, Pintomyia pessoai, Micropygomyia 
quinquefer and Lutzomyia longipalpis. 

Considering all the study sites and the number of sand flies, the predominant species in 
Corrientes city was Lutzomyia longipalpis, followed by  Nyssomyia neivai. A total of 2,780 L. 
longipalpis were collected in one housing in peridomiciliary environment from April to 
December 2010. 

The aim of this study was to investigate the natural infection and the molecular identification of 
Leishmania in this city. 

Groups of 10 sandflies were subjected to DNA extraction by standard phenol-chloroform 
method. 

For parasite detection, a 120 bp fragment of Leishmania kDNA mini-circle was PCR amplified 
using primers 150 and 152. DNA amplification was performed in an Eppendorf Mastercycler 
Gradient apparatus using the following thermal conditions: initial denaturation at 94oC for 4 
min, 30 cycles of 94oC for 1 min, annealing at 57oC for 1 min, extension at 72oC for 1 min 
followed by an final extension step at 72oC/5 min. Five µl of the amplified DNA fragment was 
digested with endonucleases AvaI and HaeIII and subjected to electrophoresis in a 10% 
polyacrylamide gel, stained with ethidium bromide, visualized under UV light and digitally 
recorded. For southern blot assays, the amplified DNA fragment was transferred to charged 
nylon membrane and hybridized overnight at 42oC with L. braziliensis - M2904 and L. 
amazonensis -LTB0016 k-DNA horseradish peroxidase labelled probes and revealed using an 
ECL kit. 

The expected 120 bp kDNA band was detected in two sandfly samples and PCR-RFLP and 
southern blot analysis confirms the presence of L. amazonensis. 

This is the first report of L. amazonensis in northeastern of Argentina and the found of naturally 
infected Lu. longipalpis by L. amazonensis suggest its possible role in the parasite transmission. 

Considering the high density of phlebotomine in the urban area, there is a trait to transmission of 
both cutaneous and visceral leishmaniasis in the municipality of Corrientes. 

Financial support by CNPq 
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Abstract:  

Visceral Leishmaniasis in the Indian sub-continent, also known as Kala-azar, is caused by 
Leishmania donovani transmitted by Phlebotomus argentipes. This study endeavours to 
delineate the suitable locations of Phlebotomus argentipes with relation to environmental 
characteristics between endemic and non-endemic districts in India. The aim of this study was to 
evaluate the urbanization of VL vectors in North India, special emphasis on Uttaranchal Region 
where VL is endemic. Sandflies were captured using, light traps along an urban-rural gradient. 
The traps were installed outside and inside mud houses at a height of 200 cm. A total of 2709 
sandflies were collected and 9 species were identified. The predominant species was 
Sergentomyia punjabaensis (rate of 67.12%) with P. argentipes (0.5%). A total of 1357 females 
were dissected and no Leishmania infections were detected. Most of the sandflies were captured 
at the border of a forest (76.37%) and no flies were captured in the urban area, which suggests 
that transmission is still restricted to rural sites. However, the fact that a specimen was collected 
in an intermediate area indicates that urbanization is a real possibility and that vector monitoring 
is important. The present study should be utilized to make critical decisions for vector 
surveillance and controlling Kala-azar disease vectors. At present in India, Bihar (31 out of 38 
districts), West Bengal (10 out of 24 districts), Uttar Pradesh (4 districts), that border Bihar, and 
a small portion of the Jharkhand district are endemic at varying levels. This study provides the 
report evaluating the prevalence of Leishmania infection in sand flies in a region endemic for 
VL Uttaranchal region in India. Sergentomyia species are the most common species of sand fly. 
Knowledge of the infection rate in female P. argentipes may help in predicting severity of 
disease and in vector elimination programs. 
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Abstract:  

Sri Lanka is affected by cutaneous leishmaniasis (CL) caused by a genetically distinct variant of 
L. donovani, the agent of visceral leishmaniasis (VL). However, sero-prevalence of anti-
Leishmania antibodies among CL patients in Sri Lanka has not been studied. Study performed 
with the aim of investigating the sero-prevalence of anti-Leishmania antibodies in CL, using an 
in-house serological assay. 

An ELISA was developed using local Leishmania antigen and optimized under local conditions. 
Serum samples from a total of 101 CL patients (presented between years 2001-2008) were 
tested on the ELISA for the presence of anti-Leishmania antibodies. Sero-positive patients were 
also tested by rK39 assay. Clinical and socio-demographical parameters were compared with the 
serological findings. Sero-prevalence of anti-Leishmania antibodies was 14.85% (n=15/101) in 
the study group and 2/15 were also found to be rK39 positive. 

CL cases reported from multiple regions demonstrated anti-Leishmania antibodies (Southern: 
53.3%, n=8/15, Northern: 13.3%, n=2/15 and other provinces: 33.3% n=5/15). A higher 
proportion of females (22.7%, n=5/22) as compared to males (13.5%, n=10/74) and patients < 
20 years, (23.5%, n=4/17) as compared to older age groups (13.0% n=11/84) showed a higher 
sero-conversion rate (SCR). Also, a higher proportion of single lesions (16.9%, n=11/65) as 



 

compared to multiple lesions ( 8.3%, n=1/12), lesions within 7-9 months duration (30%, n=3/10) 
as compared to other groups were associated with higher SCRs. In spite of small lesions (<1cm) 
(35.0%, n=7/20) having a higher SCR, ulcerating nodules had the highest SCR (22.7% 
n=10/44). 

This study provides early evidence for the ability of local parasite L.donovani to evoke a 
systemic immune response in some patients. A study is ongoing for careful follow-up of patients 
to detect time of onset of sero-conversion and possible evidence of visceral involvement. 

Grants from the National Science Foundation of Sri Lanka (RG/2011/HS/13), WHO/SEARO 
(55760) and NIAID, NIH, USA(1 R01 AI099602-01) are acknowledged. 
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Abstract:  

An epidemic of autochthonous cutaneous leishmaniasis (CL) started in Sri Lanka in year 2001 
with over 2000 cases passively detected up to date. CL in this focus is caused by an atypical 
parasite variant belonging to L.donovani complex. However, main clinical picture remains as 
CL up to date. Trends in clinico-epidemiological characteristics of CL in Sri Lanka were 
studied. A total of 1422 clinically-suspected, referred cases (1400 CL, 2 mucosal and 20 
visceral) were investigated. Microscopy, culture/ PCR on lesion material in CL/ MCL, on bone 
marrow in VL and rK39 on serum enabled confirmation of 1006 CL, 4VL and 2 MCL patients. 
(VL and ML discussed in different abstracts). During the early part of the outbreak (2001-3 
period) majority of CL cases were males (81%) in 21-40 year group (69%), and were soldiers. 
In recent years, more children, elderly individuals, females and more civilians have been 
reported (only 55% males, 38% young adults and 0.7% soldiers in 2010-12). At the time of 
presentation, more single and early (<3 months) lesions were observed during the recent years 
(2010-12). Surface squamation (if non-ulcerative) irregular shape with squamation and 
inflammation in surrounding skin was observed. Case numbers referred from North declined 
with time while an increasing numbers were detected from South. Proportion of cases from 
other parts of the country was minimal throughout and also decreased with time. However, bi-
annual seasonal variation of case presentation with 2 peaks in April-June and August-October 
was observed throughout. Involvement of more females and children indicate possible peri-
domestication of the transmission cycle. Rapid progression of lesions and associated features 
might be due to changing levels of host immunity. Better awareness among clinicians and 
general public might explain the early reporting of cases.Grants from the National Science 
Foundation of Sri Lanka (RG/2011/HS/13), WHO/SEARO (55760) and NIAID, NIH, USA (1 
R01 AI099602-01) are acknowledged. 
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Abstract:  

Leishmaniasis is a newly emerged and established disease in Sri Lanka. At present more 
cutaneous leishmaniasis (CL) cases are reported than mucosal (ML) and visceral (VL). The 
strain isolated from endogenous CL and VL was Leishmania donovani Mon-37. This study was 
the first to report a cross sectional survey to assess the sero-prevalence of rK39 antibodies in an 
endemic region for leishmaniasis in Sri Lanka. The study was conducted in Thalawa Medical 
Officer of Health (MOH) area which reported the first VL case, 3 ML cases and 2nd highest 
passive CL case detection incidence at present. Participants (n=955) were randomly selected out 
of an estimated population of 61674. rK39 immunochromatographic test was used to assess the 
sero-prevalence. Giemsa stained slit skin smear was used to detect amastigotes positive CL 
lesion. A total of 31 cases of CL were identified in this study of which 21 were previously 
identified and 10 were new cases giving a prevalence of 3.2% of CL in this area. None of the CL 
patients were rK39 positive. This indicates the absence of sero-conversion among CL patients. 
One person was sero positive but did not have clinical features of CL or VL indicating a low VL 
transmission in this area. The sero-prevalence of rK39 antibodies was 0.1%. 

Note: The data describe here are under review for a publication. 
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Abstract:  

Leishmania tropica is a highly diverse species as shown by biochemical, serological, and 
molecular techniques, manifestations of disease and geographical distribution. This population 
genetic study examined variation at 12 hyper-variable microsatellite loci of 178 strains, 173 of 
L. tropica from different endemic areas and 5 of L. aethiopica. 

Eighty-eight strains exhibited unique microsatellite profiles that were analysed by different 
types of population genetic analyses that included Bayesian inference, distance-based and 



 

factorial correspondence analysis, and F statistics. This revealed three populations that generally 
correlated with strain geographical origins. 

The first population consisted only of strains from Israel and Palestine and subdivided into at 
least two subpopulations, showing no geographic correlation. 

The second population was genetically quite heterogeneous and was comprised of strains from 
north, east and southern Africa (Morocco, Tunisia, Kenya and Namibia) and a very specific 
focus in Israel above the northern coast of the Sea of Galilee where these variants of L. tropica 
are transmitted by Phlebotomus arabicus in contrast to other Israeli and Palestinian foci where 
P. sergenti transmits L. tropica in the former and assumed to in the latter. The 5 strains of L. 
aethiopica also belonged to this population, suggesting that, within the context of this study, L. 
aethiopica might not be a distinctly separate species but a subgroup of L. tropica. 

The third population comprised strains from many different countries (Iraq, Azerbaijan, Turkey, 
India, Jordan, Israel, Kenya, Palestine) that divided in two subpopulations, one of which 
consisted only of strains isolated during an epidemic outbreak of cutaneous leishmaniasis (CL) 
in Turkey in 1995. Distance-based data analysis also revealed that Indian strains isolated from 
cases of CL clustered together and were distinct from those from cases of visceral leishmaniasis 
(VL). 
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Abstract:  

The population of Leishmania donovani in the Indian subcontinent is highly homogeneous, to 
such an extent that only minimal intraspecific variation can be detected with classical 
genotyping methods. This degree of homogeneity is likely the result of insecticide spraying 
campaigns under the malaria control program in the 1950s and 1960s, which also affected 
sandflies and thus the parasites. The parasites underwent a population bottleneck, and the 
current Indian and Nepalese L. donovani population likely originated by clonal expansion of a 
few survivors, resulting in nearly identical strains at the sequence level. This is evident from the 
genome sequences of 196 strains isolated from visceral leishmaniasis (VL) patients from India 
and Nepal. However, several strains originating from the Hill region of East Nepal, called ‘Yeti 
strains’, show high sequence divergence and differ at the structural level, as they do not possess 
the episomes that are present in the other strains. Phylogenetic analyses reveal distinct clades 
within the group of Yeti strains, indicating that they may represent a relict population that 
managed to escape the eradication and subsequent bottleneck, possibly due to isolation. We will 
also present epidemiological and clinical data of these strains, which were collected in the 
antimonial and miltefosine drug eras. Since this unexpected conservation of genetic diversity in 
L. donovani can have implications for the treatment of VL patients and the emergence of drug 
resistance in the Indian subcontinent, we examined the existence of any correlation between 
genotype of the strains, epidemiology and clinical factors. 

 
 - EPIDEMIOLOGY 



 

[212]  
P 673 - THE KNOWLEDGE ABOUT THE ECO-EPIDEMIOLOGY OF CUTANEOUS 
LEISHMANIASIS (CL) IN THE COMMUNITIES MANOELZINHO AND BAIXÃO DOS 
JÚLIOS, BARREIRINHAS, MARANHÃO, BRAZIL. 
FILHO, A.A.P.1; BANDEIRA, M.C.A.2; FONTELES, R.S.2; MORAES, J.L.P.2; DE SOUSA, A.C.2; 
SILVA, S.O.1; REBÊLO, J.M.M.2; MELO, M.N.1 
1.UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO HORIZONTE, MG, BRAZIL; 2.UNIVERSIDADE FEDERAL DO 
MARANHÃO, SÃO LUÍS, MA, BRAZIL. 
Keyword:communities; eco-epidemiology; knowledge about leishmaniasis 
 

Abstract:  

The CL is a parasitic disease caused by protozoa of the genus Leishmania. Barreirinhas, located 
in Maranhão, have the most of the cases of leishmaniasis in the State, about 40%. In this sense, 
the knowledge of communities affected by this disease provides a base of information that may 
assist in the eventual control of this disease. This study aimed to perform a diagnosis of 
knowledge of the people about the CL. Two villages of Barreirinhas were visited, a focusing of 
active transmission as found in Manoelzinho (MN), and no other case was reported in Baixão 
dos Julios (BJ), which served as control. Questionnaires were applied on these locations. They 
contained questions the knowledge in the ecology of sandflies and aspects of the epidemiology, 
treatment and prevention of the disease. We interviewed the heads of families who agreed and 
signed a consent form. When asked about the existence of sandflies, the population of the 
village MN (100%) proved to have greater knowledge than BJ (68.2%). All respondents said 
they had heard of insect and that it frequents the yard, including livestock shelters, with high 
occurrence indoors. But also knowing that insects live in the forest, by the river, in their natural 
environment, being very common during the rainy season. However, it is noteworthy that the 
population of MN showed greater knowledge about the issues on the vector, most likely, 
because of the fact that the village is a source of transmission of leishmaniasis, which has been 
maintained over time. The opposite is observed in BJ where there is no record of this case. On 
matters of the epidemiological issues of the disease, the population of the MN’s village had 
higher knowledge (97%) than the population of BJ (54.5%), since the majority of interviewed 
people said they had heard of leishmaniasis, their symptoms and treatment, as well as the 
occurrence of the disease in relatives or acquaintances. Although the population have a 
reasonable level of knowledge about some of the epidemiological aspects of the disease, it 
appears that the county’s staff of the education on health should develop appropriate strategies 
and make frequent visits to the communities teaching about the preventive measures and the 
transmission of the disease. 

 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[217]  
P 674 - COMPOSITION AND ABUNDANCE OF SAND FLIES (PSYCHODIDAE, 
DIPTERA) IN FOCUS AREAS OF LEISHMANIASIS, BARREIRINHAS, MARANHÃO, 
BRAZIL. 
FILHO, A.A.P.1; FONTELES, R.S.2; MORAES, J.L.P.2; DE SOUSA, A.C.2; SILVA, S.O.1; 
REBÊLO, J.M.M.2; MELO, M.N.1 
1.UNIVERSIDADE FEDERAL DE MINAS GERAIS, BELO HORIZONTE, MG, BRAZIL; 2.UNIVERSIDADE FEDERAL DO 
MARANHÃO, SÃO LUÍS, MA, BRAZIL. 
Keyword:sand flies; leishmaniasis; abundance 
 

Abstract:  

Sand flies belong to the family Psychodidae, subfamily Phlebotominae and are responsible for 
the transmission of Leishmaniasis. Two aspects contributes to the Maranhão as a endemic area 
for Cutaneous Leishmaniasis (CL) and Visceral Leishmaniasis (VL): the geographical position 
(between the Amazon and arid Northeast) and the fact that the State that it’s territory of all 



 

species of sandfly that are considered effective vectors of leishmaniasis, (L. longipalpis, L. 
flaviscutellata, L. migonei, L. umbratilis, L. wellcomei, L. whitmani). Although several studies 
were conducted in the areas of transmission of leishmaniasis, works in villages in Barreirinhas 
are scarce. Therefore this study aimed to know the composition and abundance of sand flies on 
the villages of Barreirinhas. We used CDC light traps from June to August 2011 in five villages: 
Olha D’Agua, Palmeira dos Eduardos, Andiroba, Morro Alto, and Mirinzal considered 
emergency outbreaks of Leishmaniasis. 458 sand flies were captured, 276 males (60.2%) and 
182 females (39.7%), belonging to nine species: L. whitmani (65.9%), L. longipalpis (26.2%), L. 
flaviscutellata (2.4%), L. antunesi (0.8%), L. lenti (0.8%), L. wellcomei (0.4%), L. anduzei 
(0.4%), L. aragaoi (0.2%), and Lutzomyia sp. (2.2%). The latter corresponds to morphospecies 
with lost characters, disallowing identification at species level. L. whitmani was the most 
abundant, present in all locations. This represents an important aspect of this species that is 
recognized as a vector of LT. L. longipalpis was second in abundance and corresponds to one of 
the main vectors in the region of VL. The presence of others vectors species (L. flaviscutellata, 
L. wellcomei, L. antunesi) reveals the need for constant epidemiological and entomological 
surveillance in the area. Thus, this study demonstrated the existence of diverse vectors species 
of Leishmania, which indicates the need for vector control measures in the area in order to 
decrease the incidence of CL and VL in these localities. 
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Abstract:  

Maranhão is one of the Brazilian states with the highest rates of cases of visceral leishmaniasis 
(VL) and cutaneous leishmaniasis (CL). One factor is the geographical position, between the 
Amazon and the arid Northeast, besides that, this state holds in its territory all species of sandfly 
considered effective leishmaniasis vectors, among them are: L. longipalpis, L. complexa, L. 
flaviscutellata, L. migonei, L. umbratilis, L. wellcomei, L. whitmani and others. Among the tools 
for vector control, studies on the distribution of sand flies in relation to vegetation in the state of 
MA, comes to constitute a source of information revealing the factors that contribuites for their 
presence. In this sense  intend to analyze the distribution of sand flies in different 
phytogeographic regions the state of Maranhão. For this we carried out a study with a 
quantitative approach from studies involving the collection of sandflies from 1982 to 2005, 
which used CDC light traps. Altogether 91 species were found, including four belonging to the 
genus Brumptomyia and 87 to the genus Lutzomyia, distributed in the following subgeneres: 
Evandromyia (6), Lutzomyia (5), Micropygomyia (2), Nyssomyia (9), Pintomyia (2), Pressatia 
(3) Psathyromyia (6), Psychodopygus (14), Sciopemyia (4), Trychophoromyia (2), Viannamyia 
(2); group of species: Aragaoi (2), Baityi (1), Dreisbachi (1), Migonei ( 12), Oswaldoi (8), Hairy 
(1), Saulensis (2), Verrucarum (4) and ungrouped (1). Species diversity was higher in areas of 
dense evergreen seasonal forest (52 species), rainforest (31) and southern savannas (23), and 
lower in areas of mixed forest (forest with babaçu palms, cerrado and caatinga). It can be 
observed that the fauna of Maranhão has a big similarity with the others amazonic states 
(80.2%) corresponding to 73 species, such as found are found in the neighbor state of Pará. The 
greatest similarity index was observed between for restinga and open evergreen seasonal forest 
(J = 0.48). The dense evergreen seasonal forest showed greater similarity to the rain forest (P = 
0.38). The sand fly fauna proved to be rich and heterogeneously distributed in Maranhão, 



 

agreeing with the complexity phytogeographic state, which manifests itself in the wealth of 
ecosystems and climate zones. 
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Abstract:  

In health, the information should be seen as a reducer of doubts, a tool for detecting priority 
foci, leading to responsible planning and execution of actions that determine the transformations 
necessary to reality. The World Health Organization defines Health Information System as a 
mechanism for the collection, processing, analysis and transmission of information needed to 
plan, organize, operate and evaluate health services. After approximately one year of study, the 
Secretaria de Saúde do Estado do Tocantins, through the Gerência de Núcleo das Leishmanioses 
implemented in early 2012, the Health Information System for Monitoring and Evaluation of 
Measures for Surveillance and Control of Visceral Leishmaniasis (VL-HIS, available after 
registration on www.saude.to.gov.br/svps). In the initial module of VL-HIS, only the chemical 
vector control is monitored, however, the next modules should include monitoring of reservoir 
hosts control and environmental management. Through VL-HIS, the chemical vector control 
pacts are registered for all municipalities in the state with this action recommended, according to 
epidemiological criteria, detailing the number of properties to be sprayed with insecticide in 
each block of each location selected, following the recognition geographic code established by 
the Superintendência de Campanhas de Saúde Pública (SUCAM), currently disabled. In service 
routine, Weekly Briefing (VL.2), which summarize all the activity of indoor residual spraying 
by community health agents throughout the week, are entered into the system and can be 
monitored in real time, since the data transmission is on line. VL-HIS also provides evaluation 
reports of the goals and performance of municipalities, used in official technical reports. Of the 
18 municipalities in Tocantins with indication of chemical vector control, 17 (94.4%) used the 
system successfully along 2012. Therefore, the assessment which was previously conducted on 
a monthly periodicity, given the frequency of input data, can now be made weekly, which 
allows the timely resolution of problems, improving the monitoring of activities. 
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Abstract:  

Leishmaniasis are a complex of diseases with great relevance in the world, being the city of 
Fortaleza an endemic area, with human deaths recorded in recent years. It has been reported, in 
other regions, the increase in incidence of canine and human visceral leishmaniasis (CVL and 
HVL), during rainy season, mainly due to the increased of sandflies density. However, the 



 

influence of these variables, on HVL and CVL, has not been evaluated in endemic areas of the 
Ceará state. Therefore, the objective of this study was to evaluate the correlation and influence 
of precipitation index (mm), the air relative humidity (%) and mean temperature (°C) on the 
incidence coefficient of HVL in the city of Fortaleza, Ceará, Brazil. The experimental protocol 
was approved by the Ethics Committee for Animal Use of the State University of Ceará 
(CEUA/UECE), protocol nº 08622833-1. As the data source for analysis of HVL was used the 
quantitative of cases reported and registered at the Health Secretary of the Ceará State, between 
2006 and 2011. The population estimate, the monthly mean of precipitation index, air relative 
humidity and temperature of the Fortaleza city, in the same period, were provided by the 
Brazilian Institute of Geography and Statistics (IBGE). The data were analyzed by Spearman 
correlation and linear regression, using the statistical program GraphPad Prism 5.0, in a 
significance level of 5%. The monthly mean of precipitation index, air relative humidity and 
temperature demonstrate correlation (ρ = -0.119, ρ = -0.459, ρ = -0.476, respectively) and 
negative influence on the incidence coefficient of HVL (y = 262.4 – 6.54x, r2 = 0.02; y = 93.47 
– 0.89x, r2 = 0.97; y = 29.92 – 0.15x, r2 = 0.22, respectively). Therefore, from the foregoing, we 
can conclude that HVL presents a relation of direct dependency between human cases and 
abiotic environmental factors. This work creates perspectives for the identification of other 
factors that may influence in the incidence of human and canine cases, as the vector density and 
the participation of other possible reservoirs in the domestic cycle of the disease. Moreover, it is 
suggested further evaluation of changes in vegetation, employed by human action. 
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Abstract:  

Leishmaniasis is endemic in several continents, with high prevalence in tropical regions such as 
Brazil, having as etiologic agents, several species of the gender Leishmania presenting features 
pathogenic for humans. Is transmitted by sandflies, since some species are capable vector may 
transmit the etiological agent of diseases caused by protozoa. In Rio Grande do Norte (RN), 
85% of the sand flies Lutzomyia longipalpis captured corresponds to a density associated with 
poor hygiene conditions, found in peridomestic environments associated with breeding of 
animals. In this same environment, has been highlighting the gender Evandromyia, with reports 
in different areas of Brazil, associated with the transmission of trypanosomatids. Evandromyia 
edwardsi has been found in several regions of Brazil, such as São Paulo, Espírito Santos and Rio 
de Janeiro, being related to the presence of these sand flies mainly in caves. Furthermore, E. 
edwardsi was found naturally infected by Leishmania (Viannia) braziliensis, but presenting an 
array of features not anthropophilic. This study aimed to report the capture of phlebotomine E. 
edwardsi in risk areas in the Mossoró, RN. Samples were collected with CDC traps installed and 
removed at 18:00 h to 06:00 h in the peridomestic residential area endemic for leishmaniasis, a 
female specimen vector E. edwardsi, identified by morphological characteristics and 
spermatheca. The identification of this specimen highlights of paramount importance, since it 
may be related to the transmission of the parasite between the tanks, leaving the man in a 
hazardous situation. 
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Abstract:  

Asymptomatic infections are much more frequent than clinical cases of kala-azar (KA) in the 
Indian sub-continent (ISC). However, their precise role in the transmission cycle is not fully 
elucidated so far and adequate treatment strategies are not presently available. About five years 
ago, disease control programme in the region has replaced the antimonial drugs, which were 
used to treat KA in the past, with an oral drug, miltefosine, because of the high rate of treatment 
failure with antimonials that was linked to drug resistance in parasites and the inherent toxicity 
of the drug. The question now arises what the fate is of any antimony-resistant parasite strains 
after the introduction of miltefosine in the ISC. Do these parasites persist and continue to 
circulate or have they been wiped out and replaced by new strains which are evolving under the 
miltefosine pressure? To monitor the fate of antimony resistant parasites in the community, a 
panel of recently developed and validated molecular markers for antimony resistant strains was 
tested in a sample of purposefully selected asymptomatically infected individuals in Nepal. 
Altogether 231 blood samples were collected from healthy households contacts (HHC) of 
miltefosine-treated KA cases and 68 samples from fully recovered past Kala-azar (HPK) cases 
who had been treated with miltefosine. All samples were analyzed by Leishmania-specific PCR 
to ascertain any Leishmania donovani infection. The overall analysis of PCR results 
demonstrated 33.4% of L. donovani infection which were distributed as follows: 35% positivity 
in HHC and 29% positivity in HPK respectively. These PCR positive samples will be further 
evaluated with the panel of three molecular markers for sodium stibogluconate resistance. These 
results will be discussed in frame of a better understanding of the long term circulation of 
antimony resistant parasites in this region. 
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Abstract:  

We recently reported Leishmania infection in Lutzomyia auraensis in the Southern Peruvian 
Amazon Basin. However, information regarding leishmaniasis vector species in this region is 
still very limited. In this study we aimed to assess natural Leishmania infection in sandflies 
collected along a section of the Interoceanic Highway in the Southern Peruvian Amazon Basin. 
Six study sites were selected along this highway (Iberia, La Novia, Alto Libertad, El Carmen, 
Florida Baja and Mazuko). An additional site (Malinowsky) located in the Tambopata Reserve 
(Madre de Dios) was selected as an undisturbed habitat control. In each site, transects were 



 

established at a distance of 200, 600 and 1000m from both sides of the highway. Sandflies were 
collected between October 2009 and October 2010. Six CDC light traps with CO2 (1800: 
0600h) were placed 50m apart along each transect, a Shannon trap (1800:0600h) and protected 
human bait (1100:1330h) were placed at one of the ends of the transect. Sandfly species were 
identified based on keys by Young and Duncan (1994) modified for PCR analysis. Non-blood 
fed female sand flies were separated into 528 pools with 1-10 individuals/pool according to 
study site, transect and trapping method. DNA was extracted using the Gentra Puregene kit 
(QIAGEN). Kinetoplast based PCR was used to detect Leishmania spp. in each pool and 
Fluorescence Resonance Energy Transfer based Real Time PCR approach was used to identify 
Leishmania species. A total of 288 pools have been tested to date, of which five were positive 
for Leishmania spp., including Lu. (Helcocyrtomyia) spp. (n=2), Lu. hirsuta (n=2) and Lu. 
carrerai (n=1). All positive pools were collected from the 1000m transect at El Carmen (10% of 
all pools) using Shannon trap (4 pools) and CDC light trap (1 pool). No positive pools were 
detected to date at the other study sites. Interestingly, El Carmen is at a higher elevation and has 
a lower anthropogenic impact than the other sites. This is the first report of natural Leishmania 
infection in these sand fly species in Peru although there are reports of positivity from other 
countries. Based on our preliminary results it appears that multiple Lutzomyia species may be 
involved in leishmaniasis transmission in the Peruvian jungle, but natural infection appears to be 
focal and heterogeneous. 
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Abstract:  

Tocantins is one of the most important states that contribute to increase number of visceral 
leishmaniasis (VL) in the north region of Brazil. Despite several factors could be responsible for 
the expansion and urbanization of this neglected disease, the climatic and geographic 
characteristics of the Tocantins are important aspects for development of the leishmaniasis 
vector. To evaluate the epidemiological aspects os VL in Tocantins, a descriptive study was 
carried out using secondary data from SINAN (Information System for Reportable Diseases) 
from 2001 to 2010. In addition, a review of the vectors species in the state was done. In the 
period were registered 2842 cases of VL. From these cases, 2688 was new and 152 deaths were 
recorded. The prevalence range from 1,24/ 10000 habitants, in 2001, to 3,48/10000 habitants, in 
2008. The higher number of cases was in male gender, race/skin pardo (multiracial). Although it 
was registered cases in all ages, the category 1 to 4 years old was the highest, followed by the 
category 20 to 39 years old. In 2008 was registered the highest number of cases (445) and the 
highest lethality of the disease (12,8%). According to the bibliographic review, in the state was 
recorded 46 leishmaniasis vector species. The disease was registered in 111 of the 139 
municipalities of the state and the most important are Araguaína, Palmas, Porto Nacional and 
Paraíso do Tocantins. 
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Abstract:  

The use of remote sensing technologies (RS) brings new perspectives and also methodological 
challenges for the analysis of vector-borne diseases in particular those closely related to 
environmental conditions, such as visceral leishmaniasis (VL). The objective of this study is to 
evaluate the applicability of object-oriented classification of remote sensing imagery to 
characterize land cover features and land surface temperature correlated to the incidence of 
urban VL in the city of Teresina, Brazil. Average annual incidence rates of VL for the periods of 
1993-1996 and 2001-2006 were calculated at the level of census tracts (CT). Landsat 5 
Thematic Mapper (TM) scenes from 1990 and 2003 were used to capture environmental 
information and temperature for each period. An object-oriented classification approach was 
used to extract land cover features such as water, densely occupied areas, green areas, bare soil, 
dense vegetation and grass/pasture. We used the Spearman correlation coefficient to evaluate the 
association between the incidence of VL and environmental features and mean temperature for 
both periods of analysis (1993-1996 e 2001-2006). For the period of 1993-1996, the incidence 
of VL was positively correlated with the census tract’s area covered by dense vegetation, 
grass/pasture and bare soil (all p-values <0.01) and negatively associated with the area covered 
by water and densely occupied areas (p-value <0.05 for both). In the subsequent period (2001-
2006), positive correlations were found for dense vegetation, grass/pasture, bare soil and densely 
occupied areas (all p-values <0.01); and negative correlation was detected for green vegetation 
(p<0.01). The average land surface temperature was negatively associated with the incidence of 
VL in both periods (p<0.05). Understanding the complexity of urban space and how it may 
affect the occurrence of VL requires a multiplicity of tools. In this setting, object-oriented 
classification of remote sensing images showed to be useful to identify landscape features 
associated to VL that might be helpful in defining risk areas for prioritizing the delivery of 
health interventions against the disease. 
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Abstract:  

The identification and quantification of the factors associated with canine visceral leishmaniasis 
is important not only to the design of strategies aimed at the prevention of infection in the canine 
population but also to the better targeting of control activities. In the recommendations of the 
Brazilian Ministry of Health there are no activities directly related to the investigation of such 
factors. The present cross-sectional study was conducted during the period March to October 
2011 and analyzed factors associated with infection by Leishmania spp. in a population of dogs 
attended at the Center of Reference in Health Vigilance (CREVISA), located in the municipality 
of Divinópolis, in the central western region of Minas Gerais state – Brazil. All the samples of 
animal blood, were subjected to the Enzyme-Linked Immunosorbent Assay technique. Those 



 

that tested positive or indeterminate were then tested using the Indirect Fluorescent Antibody 
Test. A clinical-epidemiological data sheet was developed by the study team, together with the 
CREVISA professionals, that contained the exposure variables analyzed in this study. The most 
frequent clinical signs in the positive dogs were described and the association between the 
exposure variables and the occurrence of infection was analyzed using Prevalence Ratios (PR) 
and logistic regression models. Of the 755 animals examined, 103 (13.6%) were positive (in the 
both techniques). Lymphadenopathy, alopecia, weight loss, dermatitis and onychogryphosis 
were the most frequent signs of the disease in positive animals while 24 of them (23.3%) were 
asymptomatic. There was a higher prevalence of infections in dogs: a) of pure breeds (PR= 0.87, 
Confidence interval (CI)= 0.59 - 1.28), b) with short hair (PR=1.13, CI= 0.70 - 1.84) c) over five 
years of age, (PR=1.27: CI= 0.84 - 1.92) d) males (Odds Ratio (OR)=1.47; CI= 0.98 - 2.06; 
p=0.06) and e) with medium and large size (OR= 1.71; CI= 1.14 - 2.59). The last two variables 
were statistically significant in multivariate analyzes. The epidemiological associations 
described are plausible and consistent with what has been identified in the literature. This 
pattern demonstrates that although there is a certain complexity in the factors associated with 
CVL, consistent patterns can be identified when analyzing not only statistical significance but 
also the strength and direction of the associations. These results might be considered in the 
disease control strategies in Brazil. 
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Abstract:  

Canine visceral leishmaniasis (CVL) is caused by Leishmania infantum in all Mediterranean 
countries. The Leishmania parasite is transmitted by the bite of a corresponding sand fly vector 
and primarily maintained in nature by wild and domestic reservoirs, including dogs, foxes and 
jackals. Infected dogs are the primary reservoir host in endemic regions and are the most 
significant risk disposing humans to infection. The present study aimed at assessing the 
prevalence of infection with Leishmania and identification of Leishmania infantum in domestic 
dogs in the West Bank, Palestine. The infection rate among domestic dogs collected from seven 
districts in the Palestinian West Bank was investigated by examination of parasites in culture 
from the buffy coat using serological and molecular methods; based on ELISA, internal 
transcribed spacer 1 (ITS1) and cysteine protease (CPB) PCR. Out of 215 dogs examined for 
Leishmania, 36 (16.7%) were positive in at least one method. Twenty three animals (11.5%) 
were positive for Leishmania DNA, whereas, ELISA and culture revealed 16 (7.5%), and 4 
(1.5%) respectively. CPB-PCR on one of three culture-positive isolates revealed Leishmania 
infantum as the causative agent for Leishmania infection in dogs. Our study showed that canine 
leishmania infection is prevalent with varying degrees in all the seven studied districts in 
Palestine despite the absence of human VL cases in 4 of these districts. The causative agent was 
confirmed to be Leishmania infantum. 
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Abstract:  

Visceral leishmaniasis is an anthropozoonosis caused by a protozoan Leishmania infantum 
chagasi. In Brazil, it is considered reemergent and in expansion. Dogs are important reservoir 
and source of L. infantum chagasi infection to humans due to their high prevalence of infection, 
the presence of amastigote forms in the skin and because they are live in domestic and peri-
domestic environment. The present study aimed to determine the frequency of L.chagasi 
infection in dogs from 3 municipalities (São Bento, Cururupu and Caxias), in Maranhão, Brazil. 
Serum samples from 480 domiciliated dogs, collected from August to September 2012, were 
analyzed by the presence of antibodies by indirect fluorescent antibody assay (IFAT ≥40). All 
the dogs were subjected to popliteus lymphonode punsion and the aspirated material was placed 
in test tubes containing biphasic medium consisting of solid phase BAB (blood agar base with 
15% rabbit blood) and liquid phase of LIT medium and sent for isolation of the parasite. A PCR 
was used for the amplification region V7V8 SSU rDNA of the isolates. The products were 
sequenced and the results compared with the sequences of the Leishmania previously deposited 
in the GenBank. A total of 9.16% (44/480) of the dogs reacted to L.chagasi antigen. In São 
Bento the occurrence was 1.25% (2/160), in Cururupu 7.5% (12/160) and in Caxias 18.75% 
(30/160) and this difference (Chi square test) was statistically significant (P <0.05), with higher 
occurrence in Caxias, followed by Cururupu and São Bento. Two samples were positives in 
culture, but only one was isolated and cryopreserved (from Caxias). After the isolation, the 
strain was identified as L. infantum chagasi with 100% similarity with L. infantum (GQ332357). 
This difference in the occurrence values indicates different transmission cycles according 
geographical origin, biomes and/or urbanization degree. 
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Abstract:  

Domestic dog has been considered the main vertebrate reservoir for zoonotic visceral 
leishmaniasis (ZVL), a serious public health problem in Brazil. Although visceral leishmaniasis 
(VL) has been diagnosed in other domestic species, the occurrence of VL in cattle and ovines 
has been poorly investigated. The aim of the present study was to investigate the presence of 
Leishmania infantum chagasi in whole blood of cows and sheep living in the periurban area of 
Araçatuba, São Paulo State, Southeastern Brazil, an endemic area for VL. Blood samples were 



 

collected from 101 sheep and 176 cows and submitted to real-time polymerase chain reaction 
(qPCR). DNA was extracted under standard protocols on a commercial platform. A 
housekeeping gene (18S rRNA) was used to determine DNA content and quality. The PCR test 
was based on IDEXX’s proprietary real-time PCR oligonucleotides (IDEXX Laboratories, 
USA). Highly conserved metalloproteinase gp63 gene sequences were aligned and a region 
selected for 2 primers and a hydrolysis probe designed using a commercial software. An 
additional 2 primers flanking the real-time PCR assay were designed for sequence verification 
purposes. Real-time PCR was run with standard primer and probe concentrations using a 
commercially available mastermix, and was performed using default cycling conditions on a 
commercial instrument. Average analytical sensitivity was ten molecules per reaction 
(reproducible in triplicate analysis). Analytical specificity was confirmed by sequencing a 
positive real-time PCR reaction. Analytical specificity was further confirmed by testing DNA 
extracted from 23 bacterial, protozoal and rickettsial isolates. Reproducibility (CV on CT values 
and on absolute quantified numbers), amplification efficiency, linearity, square values and 
signal to noise ratio parameters all passed the required criteria and thresholds. All cows samples 
were negative for the presence of Leishmania DNA, whereas the overall rate of Leishmania 
positivity in sheep was 96% (97/101). The implications of those results in the transmission of L. 
infantum chagasi in Brazil are not well understood. Nevertheless they emphasize a possible role 
of sheep in the maintenance of ZVL in endemic areas. Further studies are needed to elucidate 
the role of sheep in the Leishmania cycle, as this may be crucial for the design of control 
programmes for VL. 
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Abstract:  

There are few reports of neurological disorders in dogs with visceral leishmaniasis (VL), with or 
without the participation of other opportunistic agents. The aim fo the present study was to 
investigate, by Real Time PCR, the presence of Leishmania infantum chagasi DNA in the brain 
of dogs naturally affected by visceral leishmaniasis (VL). Twenty four naturally infected dogs, 
20 symptomatic without neurological signs, 2 symptomatic with neurological disorders and 2 
asymptomatic, were evaluated. All dogs were euthanized in compliance with a federal law. 
Samples from meninges, frontal cortex, thalamus, cerebellum, choroid plexus of lateral 
ventricles and fourth ventricle were collected and subjected to DNA extraction using a 
commercial kit. PCR forward (5'-CCTATTTTACACCAACCCCCAGT-3') and reverse (5'-
GGGTAGGGGCGTTCTGCGAAA-3') primers, that amplify a fragment of 116 bp of the 
kinetoplast minicircle DNA from Leishmania, were used. Real-Time PCR was performed using 
a commercial mastermix with SYBR-Green fluorophore. DNA was amplified in the brain of 
23/24 (95.8%) dogs. The parasite load ranged from 2 to 16.964 amastigotes/mL with a median 
of 116 parasites/mL and mean and standard deviation of 1.166 ± 3.546 parasites/mL. The 
average number of parasites in dogs with VL with neurological disorders, in dogs without 
neurologic disorders and in asymptomatic dogs were, respectively, 2.010, 1.119 and 772 
parasites/mL. These results demonstrate that the parasite has the ability to penetrate into the 
nervous system and should contribute to the development of neurological lesions. 
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Abstract:  

Leishmaniasis are diseases that are characterized by compromising the skin, mucous membranes 
and internal organs, according to the species of Leishmania and the host immune response. In 
the city of Bauru - SP, Brazil there is record of the occurrence of cutaneous and visceral 
leishmaniasis. The geographical distribution of leishmaniasis is limited to distribution of the 
vector, and the number of cases has been increasing in recent years, mainly due to 
environmental changes caused by humans, which increases human exposure to vector. Dogs are 
important in the epidemiological cycle of the disease due to large number of parasites in the 
skin, so it is important to study the species that infected dog. Ninety seven dogs with clinical 
symptoms compatible with leishmaniasis and diagnosis confirmed by the detection of anti-
Leishmania antibodies were studied. Leishmania spp DNA was detected in peripheral blood 
samples by PCR. To identify the species, parasite DNA from the blood was used to amplify the 
intergenic region ITS1 of the rRNA gene (5’ AGCTGGATCATTTTCCGATG 3’, 5’ 
TATGTGAGCCGTTATCCACGC 3’). A sample was considered positive for Leishmania DNA 
when a PCR-amplified fragment of 227-268 bp was detected. Shift PCR with an alternative 
oligo 3’ (5’ TGATACCACTTATCGCACTT 3’) was performed to confirm the Leishmania 
DNA amplification (295-338 bp). Restriction pattern analysis was applied to the amplified 
fragments with HaeIII enzyme digestion  from PCR and shift PCR to identify the Leishmania 
species. Total DNA from Leishmania species (L. chagasi, L. braziliensis, L. amazonensis, L. 
major) and HeLa cells were used as positive and negative controls, respectively. Most dogs 
(70%) showed a pattern consistent with L. amanzonensis, L. chagasi was detected in 10% and 
unusually 8 % of the samples showed L. major. The predominant species observed in dogs in 
urban area in Bauru,S.P were L. amazonensis. 
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Abstract:  

The geographic spread of visceral leishmaniasis (VL) is considered one of the most important 
public health concerns in Brazil. The paradigm of a typical rural disease has been overcome, its 
transmission cycle is clearly established in many urban and peri-urban areas. As the process of 
urbanization is relatively recent, there is little knowledge about the epidemiology of VL in this 
environment, particularly about risk factors for asymptomatic infection. This study evaluated 



 

demographic, socioeconomic and environmental risk factors for the incidence of infection by 
Leishmania infantum in the urban area of the city of Teresina, Piauí, Brazil. This is a cohort 
study in which the subjects were selected from two settings: areas where there was some kind of 
intentional action with regard to the control of LV and areas without any type of intervention. At 
the baseline, participants answered a questionnaire about risk factors and infection with L. 
infantum was evaluated using the Montenegro skin test (MST). Those with a negative result 
were tested again 18 months later. Associations between variables and the incidence of infection 
were expressed by risk ratios (RR) and their respective 95% confidence intervals (CI), estimated 
by using Poisson regression with robust variance. We conducted a multivariate analysis 
stratified by type of setting (areas with and without intervention) using stepwise procedures for 
variable selection. The cumulative incidence of infection by L. infantum was 35% in 18 months, 
higher than those found in other similar studies. In areas with no intervention the presence of tile 
oven or deposit in the backyard, the lower number of people in household and a shorter time 
living in this house were associated with higher incidence of infection. In areas with 
intervention, a shorter time of dog ownership and lower level of literacy of household head were 
also associated with higher incidence. The results indicate the need for more longitudinal studies 
exploring the features of the peridomestic environment and household structure as potential 
factor modulating the risk of infection. This would contribute to a better understanding of the 
epidemiological dynamics and inform public health surveillance systems in order to establish 
appropriate control measures. 
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Abstract:  

Abstract Background: Leishmaniasis is endemic In AFG. Most of cases are cutaneous caused by 
Leishmania tropica, transmitted human to human by sand fly Phlebotomus sergenti, and 
Leishmania Major, transmitted from animals to human by sand fly phlebotomus papatasi. 
Kabul, reporting more than 30% of annual incidence, is the world capital of CL 

ACL is more common in AFG which is generally characterized by a large and/or multiple 
cutaneous lesions with a variable tendency to self-cure, due to exposure to sand fly, most lesions 
occur on the face, which often cause social stigmatization in affected persons due to its 
disfiguring scar, especially on the face of young girls and women that will be culturally 
unaccepted for marriage The impact of CL is not only limited to the period of the active 
infection, but can also have a lifelong effect as for stigma and marginalization due to 
disfiguration and permanent disabilities. Injections of antimonite (SSG) is the first line drug 
available in AFG for Leishmaniasis treatment which should be available free of charge in 
primary health care centers 

NMLCP is the technical department of Ministry of Public Health which has the responsibility of 
Leishmaniasis control in AFG and WHO is the only partner supporting the strategic and 
operational needs of NMLCP The presentation illustrates the impact due to strengthening the 
surveillance system for Leishmaniasis through improvement of the coverage for service delivery 
and introduction of reporting forms indicating the treatment outcome of CL patients in AFG 



 

Methods Intervention to expand the program coverage for service delivery, diagnosis and case 
management, and strengthen the Leishmaniasis surveillance system, based on the past 
epidemiological trends and endemicity levels These interventions were expansion of the 
program coverage by introduction and initiation of CL services, diagnosis and case 
management, through BPHS and application, for the first time ever in AFG, of data reporting 
forms illustrating treatment outcomes. These forms have been distributed through the public 
health facilities operating at the primary health level in Kabul AFG over two years, for pilot and 
first assessment 

Conclusion The introduction of the enhanced reporting forms, combined with the expansion of 
Leishmaniasis (CL and VL) program coverage, overall, resulted into: i) increasing the 
accessibility to effective diagnosis and treatment and increasing the number of reported cases 
that were remaining under reported in previous years; ii) reducing the number of cases 
misdiagnosed; iii) illustrating the treatment outcome of Leishmaniasis patients who receive the 
treatment at public health centers and rationalizing the use of leishmaniasis treatment, drugs 

AFG Afghanistan 

ACL Anthroponotic cutaneous leishmaniasis 

BPHS Basic Package of Health Services 

CL Cutaneous Leishmaniasis 

NMLCP National Malaria and Leishmania Control Program 

SSG Sodium Stibogluconate 

VL Visceral Leishmaniasis 
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Abstract:  

Background: 

Despite their toxicity and long hospitalization (30 days), pentavalent antimonials, mainly 
sodium stibogluconate (SSG), are still the most frequently used first-line treatment for visceral 
leishmaniasis in Sudan, and East Africa in general. Over the past decade there have been a 
number of important drug developments including liposomal Amphotericine B (L-AmB), oral 
miltefosine (MF) and paromomycin (PM). Each of these compounds has its advantages and 
disadvantages in terms of their efficacy and cost; MF is teratogenic and has a long half-life, PM 
although low cost requires intramuscular injections by health workers while L-AmB remains 



 

very expensive despite recent price decreases for the public sector. In this study we examine the 
cost-effectiveness of various treatment options for visceral leishmaniasis in Sudan. 

Methods: 

We assess from the societal perspective 7 different treatment alternatives, including 3 
combination therapies: L-AmB with MF, L-AmB with SSG and SSG with PM, and 4 
monotherapies: MF, L-AmB (10days), SSG and meglumine antimoniate. Facility and household 
costing surveys are carried out and combined with data from the literature, clinical trial data and 
a Delphi survey among VL clinical experts. Sensitivity analysis is done on variables with 
considerable uncertainty. 

Results/conclusions: 

Pending the results from a clinical trial, we will present average and incremental cost-
effectiveness ratios expressed in terms of cost per death averted. The results of the study will 
inform national and international policy makers about the most appropriate treatment strategies 
for VL from an economic perspective. 
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Abstract:  

Introduction: 

Visceral leishmaniasis (VL) is a neglected parasitic disease that is fatal if left untreated and is 
endemic in eastern Sudan. In this study we estimated the direct and indirect costs of treatment 
for VL from the perspective of the provider and the household. 

Methods: 

We collected data in three public hospitals in Gedaref State, Eastern Sudan. Provider costs of 
VL diagnosis and treatment was estimated through a combination of step down and micro-
costing. Household direct and indirect costs were collected with a structured patient exit survey 
(n=75) at these facilities. 

Results: 

The median total cost for one VL episode was estimated to be US$ 450. Despite the free 
provision of VL drugs at public hospitals, households bore 53% of the total cost of VL with one 
episode of VL representing 40% of the annual household income. More than 75% of households 
incurred catastrophic out-of-pocket expenditures. 



 

Conclusions: 

The length of treatment of 30 days led to important costs for both health providers and 
households. Alternative treatment regimens that reduce the duration of treatment are urgently 
needed. 
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Abstract:  

Leishmaniasis is a typical example of zoonosis world-wide diffused. The geographic 
distribution depends on the presence of sandfly vectors, and animal reservoirs. In Southern 
Europe canines are considered the main reservoir of infection and phlebotomies are the vectors. 
Different tests are routinely used for the diagnosis such as: IFAT, ELISA, microscopic 
examination on smears, or cultural isolation. In Italy Istituti Zooprofilattici Sperimentali (IZS) 
set up a network of collaborating laboratory that perform serological diagnosis and collect 
epidemiological data in each regions improving the official epidemiological report on 
“Leishmaniasis state of art” in Italy. According the policy of service quality and applying EEC 
Directives on inspection and evaluation of Good Laboratory Practices (OIE) the indirect 
immunofluorescent-antibody test (IFAT), is performed in our network since 1987 and thousands 
of animal sera are monitored every year. Serological data collected in all Italian regions by the 
IIZZSS network through 2005-2011 are showed. We used the serological test to construct a 
database useful to the epidemiological approach and to study the prevalence of the infection. 
Multispot microscope slides test made by Italian National Leishmaniasis Referecence Centre are 
employed and distributed to various laboratories. The IPT1 MON1 strain is cultivated and 
employed as antigen fixed on the microscope slides, to test the presence of antibody in the 
examined serum samples. The authors report the analysis of 498.589 samples and calculated the 
seroprevalence on the basis of the collected data (odds ratio 95%) for each region. Data, 
although is not defining a complete epidemiological map, represents the first collection of 
national data about the tests conduct in the IIZZSS laboratories network in the years 2005-2011. 
It reveal the evidence of the seroprevalence trend in different Italian regions. The cut-off value 
used for sera positivity was established in every Institute related to the prevalence regional 
status. Samples were filtered as much as possible to avoid the collection of data obtained on the 
same animals in different times. This work demonstrated the increase of the endemic infection 
status in Italian areas where only sporadic cases were previously reported. Moreover the 
growing number of examinations in all the laboratories, demonstrate the high attention level of 
the operators towards leishmaniasis. 
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Abstract:  

In Germany, leishmaniasis is usually considered as being imported through travelling to or from 
endemic regions but rare putative autochtonous human cases and cases in different animal 
species are also described. In 2004, a granulomateous inflammation was found at the eye lid of a 
horse. The animal was born in Germany and kept in Bavaria and Hesse. After surgery resected 
tissue was examined histopathologically and a cutaneous leishmaniasis was diagnosed. The 
parasites have been identified as belonging to the genus Leishmania, but no homology was 
found to any of the known species at that time. Analysis of the DNA polymerase α revealed an 
identical sequence to those of two strains from patients with skin lesions from Martinique. All 
three strains were found to be only distantly related to all other human-pathogenic Leishmania 
species. 

In 2008, a new Leishmania species referred to as L. siamensis has been described as the 
causative agent of visceral leishmaniasis in Thailand and more sporadic autochthonous human 
infections were reported from there since then. Cutaneous leishmaniasis was reported in horses 
and a cow from Switzerland and Germany in 2009, and sequencing of the ITS-1 rDNA revealed 
identity to L. siamensis. Another case of such infection of a horse was found 2011 in Florida, 
USA. By comparing the ITS-1 sequence of our equine sample isolated in 2004 with these new 
data we could identify it as L. siamensis. Moreover, our data support the close phylogenetic 
relationship of L. siamensis to the zoonotic species L. enrietti. The occurrence of L. siamensis in 
Central Europe raises many questions, e.g. whether this is a new emerging zoonotic disease, 
about the origin of this parasite, the mode of transmission, and the involved vector. Further 
investigations are necessary to establish whether these cases found on different continents point 
to a new global emerging zoonotic disease or whether it has been overlooked so far because of 
the sporadic occurrence of such cases. This includes a detailed study of possible cases, the 
putative transmission cycles and the involved reservoirs and vectors in all effected countries. 
This knowledge will be essential for respective surveillance and control measures. 
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Abstract:  

Introduction: Sand flies are important insects to public health, as they are responsible for the 
transmission of Leishmaniasis. The control of parasitic diseases is difficult to implement, 
because they have numerous epidemiological and environmental factors that influence them. 
The immature stages of sand flies develop in soils with essential features and ideal for their life 
cycles, such as organic matter, humidity, shade and temperature. Information concerning 
potential breeding sites are fundamental to understanding the Leishmaniasis epidemiology and 
ecology. There are few studies with satisfactory results, but the search for immature, mostly, is 
accomplished by emergency traps, seated on soil. A flotation technique with sugar solution is 



 

also used to get immature forms from the substrate. This study analyzes the microenvironments 
in the Marambaia Island, city of Mangaratiba, Rio de Janeiro, which provide favorable 
conditions for the development and success of immature stages of sand flies. This region 
receives people from various endemic areas of Leishmaniasis throughout Brazil and still has 
historic autochthonous case of the disease and positive serology in dogs. Materials and methods: 
It’s about a sectional study, which is conducted entomological research for breeding sites 
through traps emergency and direct search for immature forms with the flotation technique. 
According to density of adult insects and food source for females, was elected a region analysis 
that have features important for the development of immature stages, as a humidity, shade and 
organic matter. At this location, 10 emergency traps were placed, adapted from the trap used by 
Casanova (2001), monitored from 15 to 15 days. These undergo a rotation every 2 months, a 
period in which the soil is also collected and processed in saturated sugar. Results: Until now, 
accounting for 6 months of work, we found 13 specimens of adult sand flies caught in the 
emergency traps, including the species: L. intermedia, L. migonei, L. whitmani, L. schreiberi 
and L. capixaba. Two larvae were also found in soil. Conclusion: From the results, we conclude 
that the proposed methodology is effective and provides satisfactory results. It is worth 
emphasizing the importance of such studies for understanding the population dynamics of adult 
insects in certain regions. 
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Abstract:  

The Leishmaniases represent important public health problems in Brazil. The continuing process 
of urbanization and expansion of human activities on forested areas disrupt natural habitats, 
modifying the ecology of some species of Leishmania, sand fly vectors and reservoirs, and 
consequently changing the epidemiological pattern of American Cutaneous Leishmaniasis 
(ACL). The characterization of factors that influence the spatial distribution of sand fly species 
is a first-step for understanding of the ecology of ACL. Through the technique of ecological 
niche modeling (Ecological Niche Factor Analysis ENFA) was evaluated the environmental 
suitability for LTA and Lutzomyia (N.) whitmani, based on the classic concept of ecological 
niche of Hutchinson (1957). For data related to the occurrence of the disease, were used the 
municipal regions with records of endemic areas for ACL (N = 1882). For information of 
phlebotomines, were identified municipalities with occurrence of vector (N = 633). In this 
analysis, 11 Environmental Variables (VA) (09 bioclimatic, altitude and slope) were considered. 
Lutzomyia (N.) whitmani was identified by the model as a species that occurs in a particular 
condition in the study area, in the context of the environmental variables , and data suggest that 
the species is tolerant, with a range of niche not so close (M = 0.77, T = 0.71). Many evidences 
have indicating that this sand fly has capacity to survive environmental changes and to adapt to 
new ecological niches, tolerating effects of climatic alterations Analysis by VA showed that 
Lutzomyia (N.) whitmani "prefers" (more suitable habitat) and is more frequent in regions with 
less rainfall and warm temperatures. These characteristics are in accordance with previous 
analysis discussing the distribution of this sand fly vector in the Brazilian biomes, occurring in 
high frequency in Cerrado and Atlantic Rainforest, with greater amplitude (M = 0.39, T = 0.89). 
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Abstract:  

Endemic foci and reservoir hosts of desert-type Kala-azar viceral leishmaniasis (VL) in Tarim 
Basin were investigated. Primary species idetification and distribution of animals in Tarim Basin 
were surveyed from 2004 to 2007, among which the predominant species were studied for their 
potential as reservoir hosts of desert-type viceral leishmaniasis (VL). These predominant 
animals were subjected to rk39-ELISA and rk39 dipstick to detect specific anti-leishmanial 
antibodies. Leishmania isolates from antibody-positive animals or from sandflies via 
microscopic examination were recovered by aseptic culture and expansion in animals, 
simultaneously. Natural infection rate of Leishmania in Phlebotomus wui (P. wui) and the 
predominant animal hosts for P. wui were also studied. Shrub habitats consist of diversifolious 
poplar or tamarisk were dorminated by tarim hare (Lepus yarkandensis), meridian gerbil 
(Meriones meridianas), Dipus sagitta and three-toed jerboa (Salpingotus crassicauda). 1284 
samples from 16 animal species were analysed, among which only tarim hares (47/485) and 
domestic dogs (23/28) were positive for anti-leishmanial antibody. The natural infection rate of 
P. wui was 1.38%(10/726) and P.wui exclusively took blood meals from L. yarkandensis among 
5 dominant wild animal species. Three Leishmania isolates were accquired from tarim hare 
(3/485) with another 6 ones from P. wui (6/726). During the study we found that the most 
suggested time for detection of naturally Leishmania-infected animals was from Autumn to 
Winter when the disease was developed in wild animals after sandfly season. The habitat 
mentioned above is suggested to be the infection source of desert-type VL for the following 
reasons: firsly, high density of sandflies with higher natural infection rate of Leishmania was 
found; secondly, 45% of L. yarkandensis was positive for anti-leishmanial antibody and 
Leishmania strains were also isolated in the Shrub habitats; thirdly, all new VL cases had a 
history of sandfly-biting in these habitats. For the first time, we had indentified L.yarkandensis 
as a reservoir host of L. infantum in desert-type VL in Tarim Basin in 2006. Evidences are based 
on the fact that P. wui exclusively take blood meal from L.yarkandensis, strains of Leishmania 
were isolated from L.yarkandensis and were identical to those from VL patient and the vector P. 
wui. 
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Abstract:  

Introduction:The leishmaniasis are zoonoses of major public health importance in Brazil and 
worldwide. These diseases are caused by parasites of the genus Leishmania that affect men and 
some species of animals. Transmission occurs via the bites of various kinds of phlebotomine 
vectors whose source of infection comprises different mammalian species. The main vector of 
American visceral leishmaniasis (AVL) in Brazil is the Lutzomyia longipalpis species, but other 
species have also been labeled as possible transmitters. In Marambaia Island, city of 
Mangaratiba, State of Rio de Janeiro are being reported numerous cases of canine visceral 
leishmaniasis, which causes great concern due to lack of knowledge on the epidemiological 
factors involving this outbreak. Therefore, this study aims to evaluate the sand fly fauna of this 
region and identify, through the technique of Polymerase Chain Reaction (PCR), species of sand 
flies infected with Leishmania (Leishmania) infantum chagasi, which are possibly involved in 
the transmission cycle of the disease. Materials and Methodos:The entomological survey began 
in August 2012. It is being conducted using suction light traps (CDC model), which are being 
introduced in peridomestic environment, such as chicken coops and kennels, and wild 
environment. Traps are being set at 6pm and taken off at 7am the next morning for a week, once 
a month, for a total of 65h of collections per trap. The specimens are placed in falcon tubes 
containing alcohol 70% properly identified, indicating the date and location of capture. Then the 
samples are being submitted to the Laboratory Institute of Rural Endemics - Fiocruz for 
screening and identification of species. Identified sampres are separated by species and sex to 
perform PCR in Clinical Research Laboratory in Dermatozoon in Livestock Research Institute 
Evandro Chagas - Fiocruz. Partial Results:The entomological survey conducted in this area has 
pointed sandfly Lutzomyia intermedia as the most frequent with, 280 males and 360 females 
captureds, followed by Lutzomyia migonei with 100 males and 30 females, while the main 
vector, Lutzomyia longipalpis is in low density until the moment of the survey with 4 males and 
4 females. It is hoped that the results obtained in this study, to know the phlebotomine fauna of 
the region and possibly also the vector species involved in the transmission cycle of canine 
visceral leishmaniasis in the area. 
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Abstract:  

American Cutaneous Leishmaniasis (ACL) occurs by the association among links of 
epidemiological chain in restricted ecological niches, where ecological changes influence the 
rate of spreading of the disease through direct contact between man and the vector. In the Rio de 
Janeiro City, Brazil, the registration of cases of ACL has been increasing steadily since the 80's, 
mainly in the west of the city where the Campus Fiocruz Mata Atlântica – CFMA is located, in 
the district of Jacarepagua, where ACL affects communities with individuals of differing age 



 

groups and sexes, with intra and peridomestic transmission. There is a consensus regarding the 
health-disease process on the relationship among the social life conditions and the development 
of diseases, requiring identifying indicators in biological and social spheres. The objectives of 
this study are: follow the process of the transmission of ACL, assessing impacts of the works of 
the Growth Acceleration Program on the dynamics of sand-fly vectors; implement integrated 
actions of entomological surveillance, environmental management practices, and health 
education; evaluate environmental indicators related to surveillance of vectors, especially the 
intra and peridomestic frequency ; map out the socio-economic profile of the residents and their 
access to health services, education, culture, and welfare and to correlate it with the occurrence 
of ACL. CFMA comprises an area of the Atlantic Forest, with a residential area equivalent to 
45% coverage. The Monitoring Stations were established in communities of Caminho da 
Cachoeira, Fincão, and Sampaio Correa, where there is a high concentration of human cases of 
ACL and which will be most impacted by the initiatives of the government project. Systematic 
observations will be conducted in order to record changes in local features which may be related 
to the transmission cycle of ACL. Preliminary studies revealed that studied communities 
demonstrated the lowest social and economic indexes in the region, combining the 
environmental characteristics, which favor the dynamic differentiated transmission of the 
receptivity of each community and reflects on the distribution of human cases. The discussion of 
this data contributes to understanding the interface between health and environment, minimizing 
the risk of exposure of residents through the implementation of integrated actions of 
entomological surveillance, environmental management, and health education initiatives. 
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Leishmania spp. and Ehrlichia canis: co-infection or cross-reaction in Brazilian dogs? 
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Ehrlichiosis and leishmaniasis are major vector-borne diseases of dogs with a worldwide 
distribution. Ehrlichia canis, a causative agent of acute or chronic monocytic ehrlichiosis is 
transmitted by the brown dog tick, Rhipicephalus sanguineus. Visceral leishmaniasis (VL) is an 
infectious disease that affects both human and animals. Domestic dogs (Canis familiaris) are 
principal reservoir hosts of VL in Brazil which is caused by Leishmania infantum (syn. L. 
chagasi). The epidemiology of canine ehrlichiosis and leishmaniasis overlaps in many areas of 
the world, because the vector activity and transmission periods of these pathogens are similar. 
This study aimed to determine the frequency of infection and the possibility of co-infection or 
cross-reaction by both parasites in the Metropolitan Region of Belo Horizonte, Minas Gerais, 
Brazil, an endemic area of VL. Altogether, 96 serum samples were collected from domestic 
dogs from North West region of Belo Horizonte in August 2010. Serum samples were tested for 
the detection of anti-Leishmania IgG antibodies using three commercial canine visceral 
leishmaniasis kits (Bio-manguinhos®/Fiocruz/MS): indirect ELISA, indirect fluorescent 
antibody test (IFAT) and Dual Path Platform (DPP). Dogs were considered to be positive for 
Leishmania infection if found to be reactive by IFAT or DPP and ELISA (as recommended by 
the Brazilian Ministry of Health). For the detection of Ehrlichia canis infection, sera were tested 
with IFAT using E. canis antigen, strain São Paulo, with a cut-off titer of 1:80. The Fisher's 
exact test were used for statistical analyses (P<0.05). Of the 96 domestic dogs, 23 (23.9%) and 
12 (12.5%) had antibodies against E. canis and Leishmania spp., respectively. Simultaneous 
infections of E. canis and Leishmania spp. was found in only one (1%) of the dogs. In VL-
positive (12) and VL-negative dogs (84), E. canis was found in 8.3% and 26.2% respectively. 
No significant correlation in E. canis seroprevalence was found when VL-positive or VL-
negative dogs were compared (P>0.05). These findings suggest a pattern of haphazard co-
infection in the endemic area and do not support the occurrence of serological cross-reaction 
among these parasites. 

This study was financed by FAPEMIG /PPP and  Fiocruz/PAPES VI 
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Abstract:  

Backgorund: Dry type cutaneous leishmanias (DTCL) is endemic in Bam a city of Kerman 
province, south east of Iran. This study was conducted for the first time in Kerman, using Real-
Time PCR method, in order to compare the effect of different treatments on parasite DNA load 
following therapy . Materials and Methods: Patients were divided into three groups under 
therapy with intralesional meglumine antimoniate , topical imiquimod and combination of both 
drugs. After obtaining consent from patients, punch biopsies were taken before and after 
treatment and paraffin blocks were provided .To compare the amount of DNA load a relative 
quantitative Real-Time PCR method was designed and set up using 



 

L.tropica ITS(internal transcribed spacer) gene on paraffin blocks.To normalize a human gene 
(beta actin ) was used as internal control. After doing PCR ,the obtained results we analyzed 
using 2^-ΔΔCT method and relativity of DNA load before and after treatment were calculated. 

Results:The highest falling of DNA load was for Imiquimod (mean 4/7 cases), glucantime 
(mean 2/2 cases) and combination therapy (mean 2/4). From clinical point of view combination 
therapy had the best response. On the other hand the overall IHC findings showed good 
response based on decreased CD1a epidermal, increased CD1a dermal, decreased CD68 
macrophages and increased CD3 and CD20 of dermis. 

Conclusion: We concluded that imiquimod is immune modulator and has synergistic effects on 
the parasitocidal effect of glucantime for better response 
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Abstract:  

Introduction: Visceral Leishmaniasis is an endemic disease in Colombia with two historical 
transmission focus, mainly located in rural areas. The most important focus is found in the north 
of the country and the second in the departments of Cundinamarca, Tolima and Huila, the latest 
department, during the past 9 years has had an average of 1.5 cases per year, with a maximum of 
4 cases during 2004 and a minimum of zero cases during 2008, 2009 and 2010. 

During May of 2012, an outbreak of Visceral Leishmaniasis was confirmed in four communes 
of 3 districts of Neiva Huila, affecting seven (7) children. 

Methodology: We conducted a study focus that included epidemiological research, surveys in 
order to identify risk factors, community and medical staff training, community and institutional 
active search of children under 5 years of age, entomological and domestic reservoirs studies 
(canines), wild reservoirs census and activities of promotion and control. 

Results: The eco epidemiological conditions of Neiva allow the transmission of the disease. 

The number of children in poverty, living in homes surrounded by primary and secondary forest 
and the nutritional deficiencies makes them more susceptible to the disease. 

The unawareness of the disease, the lack of specific symptoms and the its course are factors that 
had a negative impact in the identification of the cases. 

Diagnostic confirmation was made by direct examination in 85.7% of the cases and 14.7% by 
indirect immunofluorescence. The symptoms presented were fever and thrombocytopenia in 
85.7% of the cases, anemia in 57.2% and hepatosplenomegaly in every case. 

The 71.4% of the cases were girls and the 28.6% boys, aged between 10 months and 4 years. 
100% of the cases were hospitalized and received treatment and there was not a lethal case. The 



 

entomological study found Lutzomyia longipalpis in and around housing. The overall 
seroprevalence in canine reservoirs was 7% and the community addressed the presence of 
wildlife reservoirs. 

There was residual spraying, distribution of bednets TILD, humanitarian elimination of canine 
and community training. 

Conclusion: We identify a need for regular and sustainable programs for the surveillance and 
control of this disease, which involves early diagnosis and treatment, environmental 
management to control sandflies and reservoirs and a large component of community 
participation. 
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Abstract:  

Association between infestation by ectoparasites and the presence of anti-Leishmania 
antibodies: A cohort study of dogs from a Brazilian endemic area 

Gustavo F. Pazª, Ilka A. Reis b, Varlei A. A. Gomes c, Daniel M. Avelar a, Elisa C. da Mata 
Ferreira b, Marina Caroline C. Pinto a, Letícia G. T. de Miranda Estevam a , Guilherme L. 
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It has been proposed that transmission of canine visceral leishmaniasis might involve the 
participation of mechanical vectors including ticks of the family Ixodidae, in particular 
Rhipicephalus sanguineus, and the cat flea Ctenocephalides felis felis. The association between 
the infestation by R. sanguineus and C. felis felis and the presence of anti-Leishmania antibodies 
has been evaluated in a cohort study of dogs living in a Brazilian endemic area for canine 
visceral leishmaniasis. Blood samples from 88 seronegative domestic dogs were submitted to 
indirect immunofluorescent antibody assay every three months, for one year. Dogs that turned 
seropositive (n = 20) as well as those that remained seronegative (n = 68) were evaluated 
monthly for the presence of ticks and fleas, the results of which were expressed qualitatively as 
infested or non-infested, irrespective of the intensity of infestation. At the end of follow-up, all 
animals were asymptomatic and all seropositive animals were sacrificed. The odds of infection 
was significantly greater (OR=3.54,CI95%, 1.10 - 12.53) among dogs infested by C. felis felis as 
compared with their non infested counterparts. Unlike, the odds of infection showed no 
significance difference between groups infested and non-infested by R. sanguineus (OR=0.31; 



 

CI95%, 0.03 - 1.52). The study provides further evidence for the potential role of C. felis felis in 
mechanically transmitting Leishmania to the canine population. 

This study was financed by Fundação de Amparo à Pesquisa de Minas Gerias (FAPEMIG – 
Programa PPP) and Programa de Apoio à Pesquisa da Fundação Oswaldo Cruz (PAPES VI). 
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Abstract:  

Dogs and cats provide companionship to theirs owners helping with their psychological health; 
however, despite of the important roles played by pets in human wellbeing, they are an 
important sources of zoonotic infections. Canine visceral leishmaniasis is an important endemic 
disease in Paraguay. The objective of this observational, descriptive and prospective study was 
to determine the knowledge of 160 pet´s owners about canine and feline leishmaniasis. A 
questionnaire was applied to obtain information about vector transmission to humans and 
animals and prevention methods in pets, how pet´s owner had the knowledge and if some family 
member suffered this disease. It was observed that 153 pet´s owners (95.6%) know the disease, 
and only 4 pet´s owners (4.3%) did not hear about leishmaniasis. 154 pet´s owners (96.2%) 
affirm that sandflies bite are responsible for the transmission to humans and pets. (88.6%) of the 
pet´s owners know that dogs and cats could transmit the disease to human. About the 
prevention, 29 pet´s owners (18.1%) remove organic waste and the breeding ground of sandfly, 
(10,6%) use wire mesh and fumigate the house and yard, (10,6%) use collar and spot-on 
insecticide on their pets, (30.6%) apply the three methods aforementioned, (20%) apply the 
culling of positive dog, (6.8%) use canine leishmaniasis vaccines. (39.3%) pet´s owners had 
knowledge about leishmaniasis by newspaper, television and radio, (28.1%) in the school and 
(21.2%) were inform by the veterinarians. Nobody of the pet´s owner family members suffered 
leishmaniasis yet. In spite of the interviewee number it is not a representative universe of the 
pet´s owners that goes to the veterinary clinic in Asunción, Paraguay; this study gives an idea of 
the knowledge about this disease and the necessity to improve the communication between the 
pet´s owners, veterinarian clinician and public health organization about the knowledge and 
prevention of this zoonotic disease. 
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Abstract:  

Global climate change is likely to affect vector borne diseases, through environmental changes 
that could lead to distribution shifts. In this dynamic process, new areas suitable for transmission 
may appear. Lutzomyia flaviscutellata is responsible for the transmission of New World Diffuse 
Cutaneous Leishmaniasis (DCL), a severe form of the disease caused by Leishmania 
amazonensis. The disease occurs in north and central South America, with a especially high 
incidence in the Amazon. In this preliminary study, climatic suitability was modeled for L. 
flaviscutellata under a future climate change scenario using the Maximum Entropy approach. 
Were used 81 occurrence records for L. flaviscutellata in Brazil, gathered from the literature and 
state health departments, together with 15 bioclimatic variables under a “business as usual” 
(A2a) greenhouse gas emission scenario for 2050. The resulting model had a good performance 
(AUC = 0.93), but was strongly biased towards highly sampled areas along cities, roads and 
rivers. It showed a contraction of climatically suitable areas in Amazon (north), coupled with a 
slight expansion of those areas in the Atlantic forest (south). This southeastern expansion is of 
public health concern. Autochthonous human cases of DCL in southeast Brazil are currently 
rare, although since 1980's the disease seems to be gradually expanding its occurrence 
southward. These results should be interpreted with caution, however, because the model was 
built with data from Brazil only. Next steps include adding occurrence records from other 
countries and other environmental variables such as land use and land cover change, and run 
these models on different algorithms, using ensemble modeling to obtain better predictions of 
the species current and future distributions. 
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Abstract:  

Introduction: Visceral leishmaniasis is a endemic disease in Colombia with two historical and 
characterized transmission focus, the largest located in the departments of Bolívar, Sucre and 
Córdoba, and the second in the departments of Cundinamarca, Tolima and Huila. It is a disease 
with low morbidity and a significant impact on mortality. During the January of 2011 a case of 
visceral leishmaniasis was confirmed in a one year old girl from the neighborhood Lo Amador 
in Cartagena. The child never visited risk areas. 

Methodology: We conducted a Study Focus that included epidemiological research, 45 surveys 
were applied to identify risk factors associated with housing characteristics, knowledge about 
the disease and activities of prevention, community and institutional active search of children 
under 15 year of age for parasitological diagnosis through indirect immunofluorescence (IIF), 
entomological study and study of domestic (dogs) and wild reservoirs of the disease. 

Results: The proximity of housing to the wildlife focus in El Cerro de la Popa, the precarious 
sanitation conditions, the lack of symptoms and the mode of transmission of the disease are 
major risk factors. The case presented prolonged fever, anemia, thrombocytopenia and 
hepatosplenomegaly, it was confirmed by indirect immunofluorescence IFI 1:32. The girl was 
hospitalized and received treatment with clinical improvement. In the communitarian active 
search were identified three children with IFI titles below 1:32 (not reactive), two of them with 
evidence of Reactive Montenegro, and four adults with Reactive Montenegro test, which is 
evidence of previous contact with the parasite‘s antigens. The study found Lutzomyia evansi 



 

entomological vector confirming the disease in and around housing. The canine reservoirs 
overall seroprevalence was 30.7% and a marsupialis Didelphys confirmed by PCR and 
histopathology compatible for Leishmania. 

Conclusion: The characterization of a new focus of Visceral Leishmaniasis in the country calls 
for the intensification and strengthening of disease surveillance in the whole country, 
emphasizing in early detection, prompt treatment and follow-up of cases in order to reduce 
underreporting and mortality for this cause. 

  

 
 - CONTROL PROGRAMS 
[376]  
P 707 - SEROPREVALENCE AND EPIDEMIOLOGY OF CANINE VISCERAL 
LEISHMANIASIS IN PARAGUAY 
MIRET, J.; SOSA, L.; GALEANO, E.; OCAMPOS, H.; MARTÍNEZ, R.; OJEDA, J.; 
CASTAGNINO, M. 
NATIONAL PROGRAMME OF ZOONOSES CONTROL AND NATIONAL RABIES CENTER (PNCZYCAN), SAN LORENZO, 
PARAGUAY. 
Keyword:canine; leishmaniasis; paraguay 
 

Abstract:  

Dogs are considered to be the main domestic reservoirs of the parasite Leishmania infantum, 
they play an important role in the epidemiological cycle of visceral leishmaniasis transmission 
to human hosts. Canine leishmaniasis is an endemic disease and highly prevalent in Paraguay. 
The purpose of this work was to determine the seroprevalence of canine leishmaniasis by 
immunochromatographic rK39 test in serum samples obtained for routine exam requested by 
dog´s owners and veterinarians, active surveillance in areas of silence transmissions and control 
of human cases notified for the National Service of Malaria Erradication (SENEPA) to the 
National Programme of Zoonoses Control and National Rabies Center (PNCZyCAN) of the 
Ministry of Public Health and Social Welfare (MSPyBS) in 2012. A total of 12517 canine blood 
samples were analyzed by immunochromatographic rK39 test (Cypress Diagnostics®, 
Belgium), in the laboratory of Leishmaniasis of the PNCZyCAN coming from 12/17 
departments of the Paraguay. The statistical results were analyzed by Epiinfo 3.5.1. The 5340 
blood samples coming from routine exam from Asunción (capital city) and the departments: 
Central, Boquerón, Caaguazú, Cordillera, Itapúa, Guairá, Presidente Hayes, Paraguarí, 
Misiones, Alto Paraná and Caazapá showed 2405 positive serum samples with a prevalence of 
(45.03%) of canine leishmaniasis. The active surveillance coming from Asunción and the 
departments: Central and Misiones showed that 350 out of 2270 dog´s blood samples were 
identified as positive with a prevalence of (15.41%) of canine leishmaniasis. From the 56 focus 
of human visceral Leishmaniasis cases, coming from Asunción, and the departments Central, 
Cordillera and Paraguarí, it was observed that 791 out of 4907 dog´s blood samples showed a 
prevalence of (16.11%) of canine leishmaniasis. It was observed a global prevalence of 
(28.32%). Euthanasia procedures were performed in 273 positive dogs (78%) coming from 
active surveillance in areas of silence transmission and 492 positive dogs (62.19%) coming from 
focus of human visceral leishmaniasis. The high canine visceral leishmaniasis shows the urgent 
need to continue a strict epidemiological surveillance, sanitary education and community 
participation by the Ministry of Public Health and Social Welfare (MSPyBS) in the control of 
this disease in Paraguay. 
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Abstract:  

An important way to reduce fatality rates of visceral leishmaniasis is to early identify markers of 
bad prognosis or death. The objectives of the present study were to evaluate the role of such 
potential prognostic factors that have been investigated in the Americas and to determine the 
gaps in existing knowledge. Literature searches were carried out using four databases 
(Pubmed/Medline, Lilacs, CAPES Databank and Google Scholar), the reference lists within 
articles, and references provided by experts. A tool for the evaluation of limitations and 
susceptibilities to bias of publications was developed. The information of each of the studied 
prognostic factors was combined by meta-analyses of p-values or of effect sizes. The I2 statistic 
was used to assess heterogeneities among the studies. Prognostic factors were organized by level 
of evidence taking into account: the summary measures obtained in meta-analysis, the patterns 
of associations and the results of multivariate analyses performed in primary studies. Fourteen 
publications carried out in Brazil were selected for detailed review. In eleven, the main sources 
of data collection were medical charts. In two studies, patients were followed up after 
hospitalization and in one study the data source was the Information system of notifiable 
diseases of the Brazilian Ministry of Health. Except for the time of onset of symptoms to 
hospitalization and gender, the prognostic factors operated in the same way and in the same 
direction regardless of age group. Prognostic factor showing of strong evidence were: jaundice 
(Odds Ratio (OR): 6.3; 95% confidence interval (CI): 3.9 - 10.3), low platelet count (OR:5.5; 
CI:3.0 – 10.3), age younger than 5 (OR:2.7; CI:1.6 – 4.7)  or older than 40 years (OR:3.1; CI:2.3 
– 4.3), severe neutropenia (OR:2.3; CI:1.5 – 3.6), presence of bleeding (OR:5.0; CI:3.5 – 7.2), 
coinfection with HIV (OR:3.7; CI:2.1 – 3.6), diarrhea (OR:2.8; CI:2.0 – 3.9), dyspnea (OR:3.2; 
CI:2.3 – 4.6) and infection (OR:3.1; CI:2.4 – 4.1). Several other variables were analyzed in few 
studies and were not included in the classification of evidence adopted. The main limitation of 
existing knowledge was the lack of validation of the few prediction models developed. The 
results described might be used as an aid to clinical decision-making in the appropriate 
identification and targeting of patients at higher risk. Future studies should produce more 
consistent data and prognostic models externally validated. 
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Abstract:  

Introduction 

In Colombia leishmaniasis is endemic and annually are reported averaged 14,000 cases. In the 
Colombian Caribbean region, not only the cutaneous but the visceral form are a major public 



 

health problem, cases are reported mainly in rural areas, although recent years have been 
presented more and more often cases in urban areas. In January 2011 we confirmed the presence 
of one case of in a girl of one year in an urban district Lo Amador in the Cartagena city 
(Bolívar). The purpose of this paper is to present the results of entomological study conducted 
with the aim of confirming the species composition of sandflies presents in this area. 

Methodology 

Sandflies were collected in March 2011, in ten houses, including the patient's home (10 ° 25'194 
"N and 75 ° 31'768" W), at a height above sea level between 14 and 69 meters. In each house 
installed two CDC miniature light traps placed in the intra and peridomestic habitats, for three 
consecutive nights. Each household chose the room where slept the greater number of people, 
around the homes were selected courtyards and outhouses where pets slept. Traps were activated 
from 18:00 and retired at 6:00. In the morning, between 6:00 and 7:00 sandflies search was 
made to stand in the inner and outer walls of the houses. Sandflies collected were preserved in 
70% alcohol, for taxonomic determination rinsed with potassium hydroxide and 10% liquid 
phenol and used the key to Young and Duncan. 

Results 

Were collected in total 113 sandflies, the most abundant species was Lutzomyia 
(Micropygomyia) trinidadensis with 89 specimens, followed by Lutzomyia (verrucarum) evansi 
with 13 specimens, this specie is a vector of Leishmania chagasi, causative agent of visceral 
leishmaniasis, Lutzomyia (Micropygomyia) cayennensis cayennensis with 7 specimens and 
Lutzomyia (Micropygomyia) venezuelensis with 4 specimens. Lutzomyia (verrucarum) evansi 
was collected in the bedroom in one of the houses and their peridomestic areas in three homes, 
Lutzomyia (Trichopygomyia) trinidadensis and Lutzomyia (Micropygomyia) cayennensis 
cayennensis were collected both within and around the homes and Lutzomyia (Micropygomyia) 
venezuelensis only in peridomestic area, as shown in the following table. 

Table 1. Distribution of sandflies in athe intra and peridomestic areas 

Conclusion 

In the urban focus of visceral leishmaniasis in the city of Cartagena, was reported the presence 
of four species of sandflies, including Lutzomyia (verrucarum) evansi, confirmed vector of 
visceral leishmaniasis, Micropoygomyia cayennensis cayennensis, which has been found with 
unidentified flagellates, Micropygomyia trinidadensis and Trichopygomyia venezuelensis, the 
latter two species have no known medical importance. The finding of Trichopygomyia 
venezuelensis is the first report of this specie for the department of Bolivar, Colombia. These 
species, except Trichopygomyia venezuelensis, hav 
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Abstract:  

Leishmaniasis outbreak studies, require the characterization of key elements involved in 
transmission: Infected vectors and hosts. However, one of main problems for understanding the 



 

ecoepidemiology of this disease is the lack of knowledge of natural reservors of the parasite 
which is key at the time of studying an outbreak of cutaneous and visceral leishmaniasis. . The 
purpose of this work was to identify wild mammals infected with Leishmania sp in one focus 
that took place in Cartagena de Indias, Colombia, in February 2011. This study was carried 
shortly after the outbreak in March 2011 in the Lomador neighborhood situated at the 
southwestern side of La Popa hill in Cartagena de Indias. The study design consisted of 4 
Transects with 15 Tomahawk® and 18 Sherman live trap baited with universal bait that were set 
over a 3 night period. Which implied an effort of 99 traps/night. Captured wild animal were 
anesthetized and sacrificed for sample collection of liver, spleen and lymphatic ganglion. From 
each organ a sample tissue was evaluated by PCRtargeting a 120bp fragment of the kDNA 
conserved area, 

One adult male Didelphis marsupialis, was captured in the highest hills zone at 200 Mts of the 
index-case-house. This marsupial showed infection by Leishmania sp. in all organs evaluated. In 
this work we corroborate the presence of an infected wild host near a domestic focus of visceral 
leishmania D. marsupialis presents synanthropic and nomadic behavior facilitating the 
occurrence of outbreaks and establish a connection between sylvatic and domestic transmission 
cycles. This species has been previously reported like as Leishmania ssp and T. cruzi. reservoir 
and thus it could be involved in the outbreak focus in Cartagena de Indias. However, the role of 
this species should be further established increasing the sample size and characterizing the 
parasite strains. 
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Abstract:  

Parasites of the subgenus Leishmania (Viannia) are capable of causing a variety of clinical 
symptoms ranging from cutaneous leishmaniases with single or few lesions, including 
disseminated CL with multiple lesions to disfiguring forms of mucocutaneous leishmaniasis. In 
this population genetics study, a total of 120 Leishmania (Viannia) spp. strains from different 
endemic foci in Brazil were examined for variation at 15 hyper-variable microsatellite markers: 
37 strains of L. guyanensis, 63 of L. braziliensis, four of L. shawi, six of L. lainsoni, seven of L. 
naiffi, one each of L. utingensis and L. lindenbergi, and one L. lainsoni/L. naiffi hybrid detected 
by isoenzyme analysis. The multilocus microsatellite profiles obtained were analysed using both 
model and distance based methods. 

Significant genetic diversity was observed and almost all strains presented unique microsatellite 
profiles. Different types of population genetic analyses, including Bayesian inference, distance 
based and factorial correspondence analysis, as well as F statistics, revealed the existence of two 
well-defined populations in the sample set. Population 1 consisted of L. guyanensis strains from 
the Amazon region and Population 2 of strains of L. braziliensis isolated along the Atlantic coast 



 

of Brazil. A third group was extremely polymorphic and included the other species of the 
subgenus Leishmania (Viannia) (L. shawi, L. naiffi, L. lainsoni, L. utingensis, and L. 
lindenbergi) from the north and north west of Brazil, as well as  L. braziliensis strains also 
mainly from northern and western regions. This third group may represent an ancestral lineage 
and might have given rise to two new populations through bottleneck events (Populations 1 and 
2). The Amazon forest seems to be the region of origin (and possibly speciation) with 
population migrations to the east and north. Surprisingly, the population of L. braziliensis from 
the Atlantic coast, and, to a lesser extent, that of L. guyanensis, were found to be close to 
panmixia. Random mating could be an explanation for the tremendous genetic diversity but 
limited population structure found in the L. (Viannia) subgenus in Brazil. 
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Abstract:  

Introduction: The American Visceral Leishmaniasis (AVL) in Brazil is caused by Leishmania 
(Leishmania)infantum chagasi, the main vector of the parasite is the Lutzomyia longipalpis, and 
the reservoir in the domiciliary area, dogs, both of which contribute to the maintenance of the 
disease cycle. For the diagnosis of leishmaniasis should consider the association between 
clinical, laboratory and epidemiological studies. Canine visceral leishmaniasis (CVL) presents 
clinically in various ways. Laboratory diagnostics include parasitological methods with direct 
microscopic identification and isolation of the parasite, and serological tests such as indirect 
immunofluorescence assay (IFA) and enzyme immunoassays, enzyme-linked immunosorbent 
assay (ELISA). For the diagnosis of CVL, the Ministry of Health recommends screening ELISA 
and IFA for confirmation of cases. This study assessed the prevalence of CVL in 2012 through 
canine serosurvey in Marambaia Island, city of Mangaratiba, State of Rio de Janeiro and the 
sand fly fauna of the region. Materials and methods: To evaluate serological tests were used in 
ELISA, IFA and immunoassay (DPP), a commercial kit produced by Bio-Manguinhos ®. For 
survey of sand flies were captured by CDC traps. Results: The census totaled 116 dogs, 17 dogs 
being identified positive, a prevalence of 14.65%. We found 9 species of sandflies, Lutzomyia 
longipalpis, Nyssomyia intermediate Migoneimyia migonei, Pintomyia fischeri, Evandromyia 
edwardsi, Micropygomyia capixaba, Pintomyia bianchigalatiae, Micropygomyia schreiberi and 
Bruptomyia sp., a total of 1.730 specimens captured in the period April-November 2012. 
Conclusion: The confirmation of 17 (14.65%) seropositive dogs for LVC in Marambaia Island 
in 2012, reveals the maintenance of disease prevalence in 2009 was 15%, even with the removal 
of most dogs sororeatores diagnosed in 2009. In entomological survey found a low density of L. 
longipalpis in the region, which can not explain the finding of human cases. Failure to reduce 
the prevalence of LVC in the region, may be related to use of control measures in isolation. 
Another important point that can be corroborated inefficiency to control is the environment of 
the region in which the houses are located in the woods, where the presence of vector and 
animal reservoirs is abundant. 
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Abstract:  

Dogs and humans share the same environment and show similarities regarding infection by 
Leishmania spp, so dogs can be sentinels to evaluate the presence and spread of this parasite. In 
the Paraná State, Southern Brazil, autochthonous transmission of American cutaneous 
leishmaniasis (ACL) is found in many regions including Northern, where Jataizinho is located. 
This work aimed to determine the prevalence of anti-L.amazonensis IgG antibodies in dogs and 
humans from a slum community of Jataizinho. In July 2010, 102 households from ten different 
blocks, characterized as invasion area, were visited and blood samples from dogs and their 
owners were taken. A questionnaire with variables about environment, sanitation and dog 
conditions was applied and serum samples were submitted to Indirect Fluoresce Antibody Test 
(IFAT). Titers ≥ 40 were considered positive for dogs and humans. Out of 167 dogs and 73 
humans, 16 (9.6%) and four (5.5%) were positive to L. amazonensis, respectively. Data analysis 
revealed no association of canine leishmaniasis and variables researched. In the same direction, 
human and dog serological positivity was not statistically associated. However, half of positive 
human (two) are owners of positive dogs, this information reinforces the suspicion of the 
presence of the vector in these specific residences. The lack of statistical association is probably 
due to the low number of positives. Furthermore three of four positive humans live on the same 
block. 
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Abstract:  

Canine visceral leishmaniasis (CVL) is a severe zoonotic disease of dogs caused by protozoa of 
the Leishmania donovani complex. Dogs are the domestic reservoir for human visceral 
leishmaniasis and many of the clinical and pathologic signs observed in dogs are similar to the 
pattern of the disease in humans. The skin is the first point of contact with Leishmania and was 
considered to be an important reservoir compartment for parasites in healthy and sick infected 
dogs and the important role of dogs in VL transmission is supported by the high parasite loads 
found in the skin of infected animals. Thus, the aim of this work was study the extracellular 
matrix alterations in the ear skin of dogs naturally infected with Leishmania (Leishmania) 
infantum. In order to do this, thirty six dogs naturally infected were categorized as 
asymptomatic (n=12), oligosymptomatic (n=12) and symptomatic (n=12). Eight non-infected 
dogs were used as control group. During necropsy, ear skin fragments were collected and fixed 
in formaldehyde solution. Paraffined sections of the tissues were stained with Picrosirius red, 
Masson’s Trichrome, Hematoxylin-Eosin (H&E) and analyzed by optical microscopy using the 
software Leica Qwin V3. All animals showed an inflammatory reaction ranging from mild to 
intense, and the cellular exudate consisting mainly of mononuclear cells. The inflammation was 
higher in symptomatic dogs when compared to the other groups. In the analysis of collagen area, 



 

it was observed that the more intense the inflammation, like the presented by the symptomatic 
dogs, the lower area of collagen was noticed.In the Picrossirius red analysis, a reduction of 
collagen type 1 fibers was observed in symptomatic animals when compared to control group. 
There was also an increase in type III collagen fibers in oligosymptomatic dogs compared to 
control dogs. Since this compartment is formed mainly by collagen fibers, it can be assumed that 
the presence of amastigotes may be involved in the degradation of the extracellular matrix. 
These data suggest that there was injury in the skin of oligosymptomatic animals but they 
managed to repair this damage. However, the symptomatic animals were injured but they could 
not overcome the injury, perhaps because the higher inflammatory process observed in these 
animals. In this sense, the skin should be considered as a good place for parasitological analysis, 
being a reliable indicator for the severity of clinical disease in the CVL. 
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Abstract:  

Infected dogs play an important role in public health as sentinels for American cutaneous 
leishmaniasis (ACL) agents on the environment allowing to evaluate the spread of this disease. 
This work aimed to determine the prevalence of anti-L. amazonensis IgG antibodies and 
epidemiological variables associated to infection in dogs from Jataizinho, a small town in 
Paraná, Brazil. The town was divided in five urban regions used for strategic popular health 
programs and 357 residences, from 42 blocks selected randomly, were visited from July to 
November in 2010. Blood samples of 628 dogs were taken. A questionnaire was applied and 
serum samples were submitted to Indirect Fluorescence Antibody Test (IFAT), titers ≥ 40 were 
considered positive. The canine population was consisted of: 44.9% females; 78.9% undefined 
breed; 13.6% aged less than 1 year. Out of 628 animals, 46 (7.8%) were positive suggesting a 
consistent prevalence of anti-L. amazonensis IgG antibodies in this area. Analysis of variables 
showed significant difference with weight loss on the last 30 days. Weigh loss is not the major 
clinical sign found in dogs with ACL, but is not unusual. In urban region of Jataizinho we found 
94.3% of the residences with basic sanitation, 93.4% with garbage collection and 100% with 
treated water. On the other hand, 41.3% accumulate rubble on the yard, 74.0% reported rodents 
in home, 39.1% are nearby a wasteland, 17.0% are next rivers and 13.6% are beside a forest. 
These environmental characteristics are important because is known that they facilitate, directly 
or indirectly, the reproduction of the vector responsible for the transmission of ACL, but in this 
work they are not statistically associated with the risk of having the disease. 
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Abstract:  

American cutaneous leishmaniasis (ACL) is a zoonotic disease that is endemic in many parts of 
Latin America. Infected dogs play a role in transmission of the parasite to humans because they 
appear as a link between wild and peridomestic cycle of leishmaniasis and may become an 
amplifier of the disease in the ecosystem. The aim of this work was to determine the prevalence 
of anti-L. amazonensis IgG antibodies and associated factors to infection in dogs attended by 
The Birth Control Project at Universidade Estadual de Londrina, Brazil, from 2004 to 2012. 
Serum samples from 232 animals were submitted to Indirect Fluorescence Antibody Test 
(IFAT) and titers ≥ 40 were considered positives. Epidemiological surveys from 40.9% of the 
animals were obtained and analyzed with EpiInfo (3.4.3) statistics software. Antibodies to L. 
amazonensis were found in three of 232 (1.3%) animals; two of them showed a titer of 40 and 
one a titer of 80. The sample was consisted of: 51.5% females; 69.5% undefined breed; 25.0% 
aged less than 1 year and 90.3% from urban area. There was no statistical association among 
canine leishmaniasis occurrence and sex, breed, age, source or with variables linked to 
sanitation as: presence of septic tank, nearby wasteland, public garbage collection and garbage 
thrown on wasteland. The results show a low prevalence of anti-L. amazonensis IgG antibodies. 
Previous studies have shown a prevalence of 13.9% in three different regions of Paraná State. In 
this study the low prevalence can be explained for the origin of the samples, because they were 
obtained from healthy animals that were undergoing surgical castration. The absence of any 
statistic significance can be explained for the low number of positive dogs.  
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Abstract:  

Leishmania parasites are inoculated into the host skin together with vector saliva, which plays 
the key role in the establishment of Leishmania infection. In a naive host saliva supresses the 
host immune response assisting Leishmania to establish the infection, while in a repeatedly 
bitten host it elicits a protective immune response. Selected salivary proteins have already been 
successfully tested as candidates for the transmission-blocking vaccine. However, there are 
more than 30 sand fly species proven as Leishmania vectors, all differing in composition of 
saliva. Therefore, the specificity of the protective immunity could negatively affect the 
development of general vector-based vaccine. 

The main aim of our experiments was to examine the possibility of cross-protective effect 
between saliva of two closely related species, P. papatasi and P. duboscqi, the natural vectors of 
Leishmania major. BALB/c mice were twice exposed to P. papatasi bites and then challenged 
with L. major together with P. papatasi or P. duboscqi saliva. As shown previously, mice 
immunized by P. papatasi were protected against Leishmania infection when challenged with 
homologous saliva. This was reflected by significantly smaller ear lesion size, lower parasite 
load in the ear dermis and in draining lymph nodes, and lower level of anti-L. major IgG. 



 

Moreover, we also determined the effect of sand fly saliva on macrophages, the key cells in the 
infection control. The protective effect of immunized group was reflected in increased 
production of TNF-α, while the production of IL-10 and nitric oxide was reduced. For the first 
time, we showed the cross protection in a P. papatasi-immunized mice challenged in the 
presence of P. duboscqi saliva. When compared to P. papatasi-challenged group, there was no 
difference in Leishmania lesion size, parasite load in the infected ear and draining lymph node, 
production of NO, TNF- α, IL-12, or in the levels of anti-L. major IgG. The protective effect 
was demonstrated by significantly decreased lesion size and by reduction of parasite load in the 
draining lymph node, however, the levels of anti-L. major IgG and the production of NO and 
cytokines remained comparable to nonimmunized group. 

In conclusion, the cross-protectivity effect between both vectors of L. major suggests that the 
same saliva-based vaccine could be applicable in several L. major foci. 
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Abstract:  

Introduction: Leishmaniasis is an antropozoonoses and considered a major public health 
problem in Brazil and worldwide. Cutaneous leishmaniasis presents classically as a disease that 
manifests itself in two main forms: cutaneous leishmaniasis (CL) and mucosal leishmaniasis or 
(ML) mucocutaneous (LMC). 

Methodology: The research is a qualitative and retrospective study. The study population 
included patients with leishmaniasis in the city of Porto Velho, Rondônia. Data were obtained 
from the Municipal Health Office- SEMUSA, which are related to cases of leishmaniasis by age 
group, sex, clinical presentation, type of input and evolution, reported within the period 2007 to 
2012. 

Objectives: to describe the epidemiology of leishmaniasis in the city of Porto Velho within the 
period from 2007 to 2012 – RO. 

Results and discussion: within the period 2007 to 2012 is reported 588 cases of leishmaniasis in 
the city of Porto Velho and of this total, 93% were recorded as new cases and the remainder as 
relapses. Of this total, 394 cases (67%) were recorded within age group 15 to 44 years, 43 
(7.3%) within the period 0-14 years, 87 (14.7%) within 45-54 years and 63 (11%) above 55 
years. Regarding to sex, we observed a predominance of males, with 87% of cases. According 
clinical form, were reported 86% of cases of CL against 14% of cases of ML. Regarding the 
evolution of disease over than 23% had their treatment outcomes ignored, 75% evolved to 
healing, the treatment dropout rate was about 1% and 1% remainder included one death by CL, 
in 2011, one death from other causes in 2009, and three transfer cases over the study period. 

Conclusion: in conclusion, it was observed that even in the face of so many reported cases of the 
disease there is still much underreporting. Most cases occur in individuals in the productive age 
group, mainly within 15 and 44 years old, and still predominant in males. Leishmaniasis in its 
cutaneous form is the most prevalent clinical presentation equivalent to 86% of cases in the 



 

study population. This study demonstrated a high cure rate (75% of cases), reflecting positively 
on the quality of life of patients, thus justifying active search for cases and early treatment of 
disease. 
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Abstract:  

Introduction: Bone marrow function is frequently impaired by infections with L. infantum and 
other pathogens. These infections are common among semi-domiciled dogs of Brazil. 
Objectives: To study the haematological changes in peripheral blood and morphological changes 
of bone marrow present in semi-domiciled dogs naturally infected with L. infantum. Methods: 
50 stray dogs from Jequié (BA), an endemic area of visceral leishmaniasis were subjected to 
clinical examination, hemogram, laboratorial tests for detecting Leishmania infection (PCR, 
ELISA, and culture of splenic aspirate). They were subject to necropsy and tissue samples were 
collected. Hematoxylin-eosin, PAS and Giemsa-stained bone marrow sections were examined 
considering the following parameters: cellularity, cell populations hypoplasia or hyperplasia and 
other histological alterations. The animals were classified according to the number of clinical 
signs of visceral leishmaniasis (weight loss, conjunctivitis, pale mucous membranes, dermatitis, 
alopecia, onychogryphosis, lymphadenopathy and splenomegaly) as asymptomatic (up to 1 sign) 
oligosymptomatic (2-3 signs) or polysymptomatic (more than 3 signs). Results: Leishmania 
infection was detected in 50 (100%) by PCR, in 41 (82%) dogs by ELISA and in 15 (30%) by 
spleen culture. The most frequent haematological changes observed in peripheral blood were 
anemia (72,3%), leukocytosis  (34,0%) thrombocytopenia (66,0%). In bone marrow there were 
granulocytic hyperplasia (98,0%), plasmocytosis (96,0%), megakaryocytic hyperplasia (62,0%), 
histiocytosis (60,0%), sinusoidal congestion (36,0%), interstitial hemorrhage and emperipolesis 
(30,0%), and interstitial edema (8,0%). Peripheral blood leukocytosis (61,5%) and bone marrow 
histiocytosis (93,3%) were more frequent in animals with, than in animals without (23,5%, 
P=0.037 and 45,7%, P=0.002, respectively) positive splenic culture.  Conclusions:  Bone 
marrow changes are frequent in semi-domiciled animals. However, active infection by L. 
infantum in these animals is associated with increased peripheral white blood cell counts and 
with an increased number of macrophages in the bone marrow. 
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Abstract:  

The objective of this study was to examine the association between land use characteristics 
assessed through remote sensing and the prevalence of canine Leishmania chagasi infection in 
an endemic area for visceral leishmaniasis. This is a case-control study based on the results of a 
routine seroepidemiological among domestic dogs performed in 2007 in the Angelim 
neighborhood, located in the city of Teresina, state of Piaui, Brazil. Canine infection was 
evaluated by means of the of indirect immunofluorescence antibody test. All dwellings in which 
at least one seropositive dog was detected were considered cases, and controls were a random 
sample of dwellings in which only seronegative dogs were identified. Two satellite scenes 
(CBERS 2/CCD from July/2006 with 20 meters spatial resolution and a CBERS 2B/HRC from 
October/2008 de 2008 with 2,5 meters spatial resolution), were used to describe land use 
features in pixels of 625m2 over the whole study area. Associations between variables were 
expressed as odds ratios (OR) and their respective 95% confidence intervals (95%CI) estimated 
using multivariate logistic regression. After adjustment for socioeconomic variables, the odds of 
infection was two times higher for houses located in pixels with ≤25m2 of the area covered by 
residential structures with little vegetation as compared to those located in areas in which this 
type of land use covered ≥600m2. Similarly, houses located in pixels with less than half of the 
area covered by residential structures with abundant vegetation showed odds of infection 60% 
smaller as compared to those located in areas almost totally covered by this type of land use. 
The results of this study reinforce the whole of proximity to vegetation as a potential risk factor 
for canine Leishmania chagasi infection. In urban areas the interplay between the size of the 
population, as indicated by residential structures, and the area covered by vegetation should be 
better investigated in future studies. The identification of land use features associated to canine 
Leishmania chagasi infection might be an useful tool for identifying areas at higher risk for 
human visceral leishmaniasis, and help orient the implementation of focused interventions. 
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Abstract:  

 Canine leishmaniosis and canine ehrlichiosis have common endemic areas, the same periods of 
transmission and share several manifestations of their clinical pattern (anorexia, fever, 
lymphadenomegaly, splenomegaly, bleeding) and laboratory tests profile (thrombocytopenia 
and pancytonenia). Both are infectious diseases caused by intracellular parasites, Leishmania 
infantum chagasi and Ehrlichia canis, respectively. Co-infection in dogs has been reported, but 
there are few studies exploring its characteristics. This report aims to understand the mutual 
influence of these parasites during in vitro coinfection. For this, we cultivated DH82 cells (a 
canine macrophage cell line) in DMEM medium (107 cells per ml) with 10% calf serum for 10 
days, and then infected them with L. infantum chagasi (108 parasites/ml), or with E. canis (107 
infected cells per ml) or both at the same time. Infection was evaluated by optical microscope at 
different times points (20h, 28h, 48h, 4d, 5d, 7d, 12d and18d). In DH82- Leishmania culture, the 
first four days was observed 38% of infection than the infections was decreasing until 5% in day 
18. In DH82-Ehrlichia culture the infection increased from 3% in the first three days until 90% 
in day 18.In coinfected culture a low infection was observed of both parasites, 6% of Erlichia 
canis and 2% of Leishmania infantum chagasi until day 5, when the Ehrlichia begins to be more 
prevalent, until have 90% of infection in day 18 and infection for Leishmania was not observed. 



 

We conclude that E. canis is able to infected DH82 and maintain this infection, while L. chagasi 
is able to infected DH82 cells but not sustain the infection. 
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Abstract:  

The existence of asymptomatic Leishmania infantum carriers is common in the European 
Mediterranean basin. These asymptomatic carriers could represent a challenge for transfusion 
safety in our region. The aim of this study was to detect asymptomatic carries and to follow-up 
the asymptomatic infection in blood donors from endemic areas located in Balearic Islands, as 
an approach to improve our knowledge about the L. infantum transfusion-transmission risk in 
our region. 

The population study consisted in 858 blood donors who lived in the Balearic Islands and had 
no history of leishmaniasis, recruited from October 2008 to December 2012. Antibody response 
was analyzed by performing Western Blot (WB) in serum samples from all blood donors. The 
presence of Leishmania spp. DNA was analyzed by amplification of kinetoplast DNA by real-
time PCR (qPCR) in 175 peripheral blood. Each amplification was performed in triplicate and 
qPCR was considered positive when the threshold cycle (tC) was <40. 

Among all samples studied 63 samples were positive by WB testing and 20 samples were 
positive by qPCR. The prevalence rates were 7.3% (5.8-9.3%) by WB and 11.4% (7.5-17.1%) 
by qPCR. When detectable, the parasitemia ranged from 0.01 parasites/mL to 1 parasite/mL. 

A subgroup of 15 blood donors that were identified as asymptomatic carriers, with positive 
results by serology and/or by qPCR, was followed-up over the study period. The follow-up 
showed that: a donor had repeated positive WB and peripheral qPCR on two occasions; two 
donors presented detectable antibody and negative qPCR and twelve donors had L. infantum 
detected in peripheral blood by qPCR at least once. However, seven of them did not present 
antibody response during their follow-up period. 

Accordingly this study, Balearic Islands as an endemic region, shows persistently a significant 
proportion of L. infantum asymptomatic carriers over time. Some donors have the parasite 
circulating in peripheral blood but undetectable antibody levels and others have persistently 
detectable antibodies without circulating parasites. In consequence, a blood donor screening test 
based solely on antibody detection does not seem to be sufficient to identify asymptomatic 
carriers. Interestingly, qPCR enables adequate monitoring of Leishmania spp. indicating that the 
presence of the parasite in the bloodstream of asymptomatic carriers is episodic and at low 
density. 
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Abstract:  

The definition and use of local epidemiological indicators in the health services for 
identification of priority areas for surveillance purposes and implementation of control measures 
against visceral leishmaniasis (VL) are of fundamental importance in the context of disease 
spread. We aimed to explore the use of local epidemiological data about VL for monitoring 
disease spread and for supporting surveillance and control measures against the disease in high 
transmission areas. We performed an ecological study using VL cases reported in the city of São 
Luís, the capital of the state of Maranhão in northeast Brazil, a high transmission area of the 
disease. We evaluated the spatial structure of the incidence rates of human VL and of the mean 
numbers of human cases occurring in the 355 neighborhoods of the city (aggregated into 203 
units of analysis) between 1999 and 2007. To explore the changes in the spatial distribution of 
the disease, maps were construct for three periods: 1999-2001, 2002-2004, 2005-2007. To avoid 
instability in incidence rates calculation due to small population in the units of analysis, we used 
a local Bayesian empirical correction. Using the mean number of human cases, the indicator 
suggested by the Brazilian Ministry of Health to classify the level of transmission, we found that 
the spatial distribution of disease in the units of analysis, showed low values that can mask the 
real situation of the disease in the municipality. Using this indicator makes it difficult to identify 
critical areas for intervention, because the fragmented population in smaller units of analysis 
within the city decreases the possibility of occurrence of enough human cases in order to assess 
the dynamics of disease spread. The spatial distribution of the disease can be better captured 
when we use the incidence of human disease as the local indicator, offering a more realistic 
background of the situation. Results of this study suggest that the definition of which 
epidemiological indicator should be used at the local level needs to be revised. A better 
definition of the priority areas for implementing control actions against the disease should take 
into account not only the local level of incidence, but should also include information about the 
surrounding areas, in particular those that appear to have a strong influence on the spread of 
visceral leishmaniasis.  
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Abstract:  

Cutaneous leishmaniasis (CL) has been prevalent for many decades in Libya. Disease 
epidemiology and characterization of the causative leishmanial species were not investigated in 



 

depth. The objective of this study was to investigate clinical and epidemiological features of CL 
outbreaks in Libya including molecular identification of parasites, the geographical distribution 
of cases and possible scenarios of parasite transmission and life cycle. 

We studied 665 patients, who came to the Libyan National Centre for Infectious Diseases and 
Control, Tripoli, Libya during 1995-2012. These cases came from 49 areas distributed in 12 
districts in north-west Libya. The patients’ age ranged from 4 months to 89 years (median age 
26 years), and 53% of the cases were males and 47% females. Skin scrapings spotted on glass 
slides were collected for molecular identification of causative agent. The ribosomal internal 
transcribed spacer 1 (ITS1) was amplified and subsequently characterized by restriction 
fragment length polymorphism (RFLP) analysis. In total, 195 samples were successfully 
identified of which 148 (75.9%) were Leishmania major, and 47 (24.1%) were L. tropica. CL 
cases infected with L. major were found in all CL areas whereas L. tropica cases came mainly 
from Al Jabal Al Gharbi (46.4%), Misrata (17.8%) and Tarhuna districts (10.7%). 

A trend of seasonality was noticed for the infections with L. major which showed a clear peaked 
between November and January, but was less pronounced for infections by L. tropica. 

 The recent armed conflict in Libya has lead to massive human migrations and resulted in 
inadequate functioning of the primary health care system, inadequate surveillance, and the 
complete interruption of control programs. Quantification and containment of these risk factors 
are under investigation. 

This is the first molecular study on CL in Libya. The epidemiological patterns in the different 
foci were the same as in other Mediterranean foci of CL where disease was caused by L. tropica 
and L. major. 
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Abstract:  

In Brazil, Leishmaniases are serious public health problems and the geographical expansion has 
enabled the diseases to become established in urban areas of large cities. This scenario occurs in 
the state of Tocantins (TO), which in recent years has shown high rates of American Visceral 
Leishmaniasis (AVL). The aim of this study was to correlate the classes of land use in the 
presence of Lutzomyia (Lutzomyia) longipalpis vector, the records of human cases (2001 to 
2011) and to analyze the AVL transmission stratification (2004 to 2011). Data for classes of 
land use were available from the Federal University of Goiás and the Brazilian Institute of 
Geography and Statistics (32 levels of phyto-ecological formation). The records of human cases 
of AVL were obtained in the Brazilian Notifiable Diseases Information System database and for 



 

the identification of municipalities with the presence of the vector, were used bibliographic 
consultations. The stratification data for AVL transmission was assigned by the Tocantins 
Department of Health. Among 139 municipalities, there were reported cases of AVL in 120 and 
L. (L) longipalpis was registered in 26. Regarding the presence of human cases of AVL, there 
was a positive correlation with wooded savannah (p=0.203), open rainforest submontane 
(p=0.248), secondary vegetation (p=0.202), rainforest-savannah ecotone (p=0.259), grazing 
pasture (p=0.241) and grassy-wooded savannah (p=0.175); negative correlation was observed 
with cultivated pasture (p=-0.196), wooded savannah gallery forest (p=-0.278) and savannah 
parkland with gallery forest (p=-0.192). Lutzomyia (L.) longipalpis was associated with all 
classes of land use, a fact that confirms its expansion and adaptation to different environments, 
including antropized areas. Regarding to epidemiological analysis of stratification of AVL, of 
the total number of municipalities (139), 29 of them maintained the same transmission profile: 
22, no transmission, 3, sporadic transmission and 4, intense transmission. It is interesting to note 
that 55 municipalities had an increase in the number of human cases during recent years. In 
2010, 12 municipalities demonstrated intense transmission and in 2011 this number rose to 17. 
The study discusses the AVL in Tocantins in light of expansion as a result of environmental 
impacts and adaptation of vector L. (L.) longipalpis to various habitats. Such evidence must be 
considered in the planning of epidemiological surveillance measures. 

Supported by: Instituto Oswaldo Cruz/FIOCRUZ; CAPES; FAPERJ - Brasil 
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Abstract:  

Leishmaniosis caused by Leishmania infantum (syn. Leishmania chagasi) is endemic in the 
Mediterranean basin (including Portugal), the Americas and Asia. Dogs are the main reservoir 
of the parasite, which is transmitted among animals and to human beings by phlebotomine sand 
flies. In Europe, cases of presumed autochthonous equine cutaneous leishmaniosis have been 
sporadically reported from Germany, Spain, Portugal and Switzerland. Toxoplasmosis can be 
the cause of morbidity and mortality in congenitally infected children and immunocompromised 
people. Cats and wild felids are the only recognized definitive hosts of Toxoplasma gondii, 
while a large variety of homeothermic animals, including humans and horses, serve as 
intermediate hosts. Toxoplasma gondii infection in horses is often subclinical, although fatal 
illness may develop. As herbivores, horses can serve as sentinels of environmental 
contamination with T. gondii oocysts and, additionally, the consumption of improperly cooked 
infected horse meat can be a health risk to humans. Serological tests to detect parasite-specific 
antibodies are useful for epidemiologic studies of infection. Between November 2008 and July 
2010, plasma samples were obtained from 173 horses living in northern Portugal. The direct 
agglutination test (DAT, KIT) was used for titration of IgG antibodies specific to Leishmania. 
Samples were tested for IgG to T. gondii with a direct microagglutination commercial kit (Toxo-
Screen DA®, bioMérieux). Thirty horses were found seropositive to at least one of the agents 



 

(17.3%; 95% CI: 12.0-23.8). The seven horses seropositive to L. infantum had titers of 200 (n = 
5), 800 (n = 1) and ≥ 1,600 (n = 1). The 23 horses seropositive to T. gondii (13.3%; 95% CI: 
8.6-19.3) had titers of 20 (n = 13), 40 (n = 5), 80 (n = 3) and ≥ 160 (n = 2). The age of 
seropositive animals ranged from 1 to 18 years for L. infantum and from 3 to 25 years for T. 
gondii. A statistically significant difference was found between the seroprevalence of L. 
infantum and T. gondii, but with none of the horses being simultaneously seropositive to L. 
infantum and T. gondii, which rules out cross reactions. Horses’ gender, type of housing, ability 
and clinical status (apparently healthy or sick) were not associated with seropositivity to L. 
infantum or T. gondii. Results of the present study indicate that horses from northern Portugal 
are exposed to and may be infected with L. infantum and T. gondii. 
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Abstract:  

The natural history of this enzootia considers its occurrence in wild environment and for the 
man's presence it becomes an occupational illness of lumberjacks and hunters. With the 
intention of describing a new local epidemic condition for leishmaniasis, we intend to analyze 
and to relate some parameters that identify the clinical case and the area it inhabits and to 
compare the towns between them to determine transmission risk factors in urban populations. 
We sampled selectively 10% of the total population of the city to obtain epidemic information 
about suffering or not leishmaniasis and to update the prevalence in the city. Some social factors 
and migration were also evaluated. This information also gave environmental and entomological 
punctual information 

The sample of 4000 people was analyzed by families with and without cases of leishmaniasis, it 
was diagnosed and clinically treated when it was necessary. This sample was considered as 
macro universe for the statistical populational analysis of the localities. We collected a sample 
of blood for immunologic and molecular tests. We evaluated the clinical antecedents of former 
and recent cases in each clinical history when these were treated in the Instituto J.W.T. The 
analysis to macro level (P>95%) allowed to group the inhabited localities of the sample and they 
were contrasted to each other to elaborate a dendogram of epidemic similarity based on the 
vectorial transmission rate, risk factor determined as more important. 

Geographically, the populations that inhabit areas with little direct solar illumination 
independently of the housing type presented more cases (60%) that those that inhabit the areas 
better illuminated (40%). It was not observed significant differences by altitude for the number 
of cases located among 790-980 masl. We confirmed that in more than 1300 masl they didn't 
have Leishmania transmission. The analysis of similarity of a total of 54 compared localities 
separated three big populations groups that coincide with the geographical location. With 
molecular tests (PCR) we confirmed in 95% of the cases studied Leishmania (Viannia) 
braziliensis, as causal agent of the leishmaniasis in the study area. The response to the treatment 
with diverse systemic therapies for clinic cure demonstrated in the sample that late mucosal 
engagement doesn't exist. The analysis with PCR-hibrydation demonstrated that the type of 
treatment neither the time post-cure affects the serological detection of DNA of Leishmania (V) 
braziliensis. Complement diagnosis ELISA technique didn't evidence seroconvertion in the post-
cure analyzed cases. 

 



 

 - CONTROL PROGRAMS 
[492]  
P 728 - SPATIAL DISTRIBUTION OF VISCERAL LEISHMANIASIS IN THE STATE OF 
BAHIA, BRAZIL: IMPLICATION FOR ECONOMIC DEVELOPMENT AND CHALLENGES 
FOR ITS PREVENTION. 
JÚNIOR, E.R.1; CASTRO, J.M.1; PATEL, B.N.2 
1.DIRETORIA DE VIGILÂNCIA EPIDEMIOLÓGICA DA SECRETARIA DE SAÚDE DO ESTADO DA BAHIA, SALVADOR, BA, 
BRAZIL; 2.UNIVERSIDADE ESTADUAL DE FEIRA DE SANTANA, FEIRA DE SANTANA, BA, BRAZIL. 
Keyword:epidemiology; bahia; visceral leishmaniasis 
 

Abstract:  

Visceral leishmaniasis (VL) is a anthropozoonosis disease caused by an obligate intracellular 
protozoa of the genus Leishmania. It is considered a serious infectious disease, which may 
present high rate of mortality in endemic areas. The objective of this study is to identify the 
spatial distribution of LV in Bahia Method: For this purpose, the database” SINAN” of the State 
Department of Health of Bahia (SESAB), from 2009 to 2011 were consulted.. The degree of LV 
incidence in the municipalities were classified in to four categories: ‘sporadic’ (meaning less 
than 2.4 cases of LV during the past three years), “moderate” ( equal to greater than 2.4 cases 
but less than 4.4 cases of LV), “severe” ( equal to or greater than 4.4 cases of LV) and “silent” 
(have no reported cases). In Bahia has humid, semi humid and dry climatic regions with 
different types of vegetation. Results: The data demonstrated a large variation in the incidence 
of VL in Bahia. From a total of all the 417 municipalities of Bahia, included in the study , 218 
(52.27%) presented positive new cases of VL. In 199 (47.72%) of the municipalities no cases of 
LV were reported, where as 17 (7.79%) of the municipalities were classified in the “ “intense” 
degree of infestation. In 23 (10.55%) municipalities the LV infection was in the “ moderate “ 
class. The “sporadic” category of LV infestation was found in 137 (62.84%) of the 
municipalities. The 17 municipalities with severe infestation were Guanambi, Juazeiro, Salinas 
da Margarida, Iraquara, Jequié, Cafarnaum, Canarana, Feira de Santana, Irecê, Uibaí, Cabaceiras 
do Paraguaçu, America Dourada, Sento Sé, Boquira, Camaçari, Barro Alto and Euclides da 
Cunha. Discussion: We observed that four municipalities, classified as "intense" LV infestation, 
(Guanambi, Juazeiro, Camaçari and Feira de Santana), present great potential for economic 
development. These municipalities are undergoing developmental processes that lead to 
deforestation and the invasion of green areas, followed by intensive irrigated agricultural 
industry. This situation profoundly alter the ecosystem, favoring the breeding of the leismania 
vectors and consequent possible transmission of VL, to humans and animals. Conclusion: 
Taking into consideration the inevitable need for the socio-economic development of Bahia, the 
current and future challenges are to reconcile this development, taking into account the needs of 
the public health issues, especially of the visceral Leishmaniasis. There is an urgent necessity 
for broad and harmonious discussions between the various segments at multi-institutional levels 
and multidisciplinary segments in Bahia. Public managers( at the state and municipal level) and 
managers of the agricultural industry, agribusiness, tourism industry, civil construction sector 
and members of the organized civil society must jointly discuss and develop plans for a 
sustainable environmental, economic and social development in Bahia. 
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Abstract:  

Introduction: In Brazil, visceral leishmaniasis (VL) or kala-azar is endemic neotropical, mainly 
rural, with trends towards urbanization. The etiological agent of VL is Leishmania chagasi, the 
protozoan intracellular mononuclear phagocytic system. The LV is widely distributed 
throughout the world. The estimated risk population of 350 million people, currently endemic in 
88 countries. In Latin America, Brazil is responsible for 90% of reported cases, 56% in the 
Northeast. Between 1984 and 2002, 66% of cases occurred in the states of Maranhão, Piauí, 
Ceará and Bahia. The VL in Brazil affects mainly children, with higher prevalence in males and 
with the main reservoir Dog From 2006, in Brazil, every case of VL is notifiable, and the data 
recorded in the Information System Diseases Notification - SINAN. The VT has 
interrelationships geographic, climatic, social and cultural, which diversifies its clinical 
manifestations in different regions of the country, as well as being risk factors for the occurrence 
of the disease. Material and Methods: The study was based on retrospective analysis, cross 
sectional, descriptive, and quantitative nature documentary of 180 cases of patients diagnosed 
with visceral leishmaniasis in the period 2007 to 2011, in the city of Caxias - MA. Data were 
provided by the Department of Epidemiological Surveillance. Were analyzed the following 
variables: age, sex, race, neighborhood, co-infection with HIV, area of residence, type of entry, 
education, relationship with work and evolution. Results: We observed that the total of 180 
cases (100%), 70% were aged 9 years old, 108 cases were male (60%) and 72 cases were female 
(40%). As for race, 80.6% were mixed. The neighborhood undertakers was most prevalent 
(11.25%). Only 3.33% had HIV co-infection. Regarding the area of residence, 88.4% of cases 
occurred in urban areas, 96.6% were new cases, 43% of cases had incomplete primary 
education, 3% of the cases were related to work and 92.3% were cured.Conclusions: Visceral 
leishmaniasis is endemic in the city of Caxias. The council has shown a reduction in the number 
of cases of illness due to actions of the Municipal Center for Health Education (NMES) with 
lectures and action of health workers in educating the population, however it still needs more 
government support in the implementation of most effective measures for the control of VL. 
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Abstract:  

Introduction: Visceral Leishmaniasis (VL) is an anthropozoonosis caused by a protozoan 
Trypnosomatidae family, genus and subgenus Leishmania and specie chagasi-L. (L.) chagasi. 
VL is endemic in 88 countries, with 90% of cases occur in Brazil, especially in the Northeast. In 
VL, the age group below 10 years, especially the smallest of five years, is the most frequently 
affected. Infection by L. (L) chagasi is characterized by a fever, pallor, weight loss, increased 
abdominal size, hepatosplenomegaly and edema. It was also observed other clinical 
manifestations such as cough, diarrhea, jaundice and bleeding that hinder the differential 
diagnosis with other diseases, delaying the identification, which may cause the patient to death. 
The diagnosis is made from clinical and epidemiological aspects, and laboratory tests such as 
complement fixation, indirect immunofluorescence, direct agglutination test, ELISA and Dot-
ELISA, and molecular biology techniques such as polymerase chain reaction. The gold standard 
is the parasitological diagnosis by aspiration of the spleen, bone marrow, liver and lymph nodes. 



 

Material and Methods: A retrospective, descriptive study of diagnosed cases of visceral 
leishmaniasis in the municipality of Caxias, treated at Children's Hospital Dr. João Viana, in the 
period 2007 to 2011. The data analyzed were provided by the Department of Epidemiological 
Surveillance. Were analyzed age, sex, race, diagnostic criteria, clinical manifestations, and 
initial drug development. Results: Were observed that the total of 180 cases (100%), 70% were 
aged 9 years old, 108 cases were male (60%) and 72 cases were female (40%). As for race, 
80.6% were dun. Regarding diagnostic criteria, there was prevalence of clinical and 
epidemiological method (85.5%). Regarding clinical manifestations, 6% had bleeding, 21.6% of 
infections, 51.7% hepatomegaly, splenomegaly 76.7%, pallor 79.7%, 77.9% weight loss, cough 
and 51.1% / or diarrhea, jaundice 24%, swelling 25.7%, 86.4% and 95 asthenia, fever 5%. The 
initial drug was antamonial pentavalent in 87.2% of cases. 92.3% were cured. Conclusions: 
Visceral leishmaniasis is an endemic disease that has many complications, especially in 
children. Early diagnosis and disease control should be improved VL is a public health problem 
and must be fought in order to minimize damage and costs. 
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Abstract:  

Introduction: Visceral Leishmaniasis (VL) is an insidious disease, with high lethality rate and 
that urbanized in recent years. In Formiga, Minas Gerais, two autochthonous cases of human VL 
were reported between to 2011 and 2012, indicating the transmission occurrence in this area. 
Therefore, the dog being the most important reservoir in large urban centers, the present study 
aimed to determinate the prevalence of canine disease in the city. Methods: In order to 
determine the rate of canine infection, are being conducted at random samplings of total blood 
of domiciled and erring dogs present in the city. This step is being carried out with the 
assistance of the Municipal Health Department of Formiga, the Center for the Defense of 
Animal Life (CODEVIDA) and by veterinary clinics in the city. The indirect 
immunofluorescence (IF) and enzyme linked immunosorbent assay (ELISA) were used to 
evaluated the prevalence of the disease, these methodology were performed at the Laboratory of 
Epidemiology of Federal University of Ouro Preto. Parcial Results: The Blood samples were 
collected from 434 dogs between June to November of 2012. Out of 8.75% (38) were positive, 
of which 2.53% (11) where positive only by IF and 3.68% (16) only by ELISA and 2.53% (11) 
of samples were positive by the two tests. The positive dogs by serology 65.8% (25), were 
classified as asymptomatic, corroborating in studies that most of the dogs infected do not present 
clinical signs of the disease. When symptomatic, most common symptoms were dermatitis, 
weight loss and ulcerations. Nineteen samples showed an indeterminate result by ELISA, which 
may represent an increase in frequency of Canine Leishmaniasis in the city, owing to possible 
seroconversion. Conclusions: Despite being a city with recent transmission, the rate of canine 
infection (8.75%) is found into levels above recommended by the World Health Organization 
(WHO) to implement control measures, which are 2%. Due the fact of VL be able to take on 
serious forms, is essential to establish preventive measures in the current scenario of the city, 
where the disease is not considered endemic yet. Thus, this work associated with the study of 



 

sand flies which also comprise this research, would assist in mapping the areas of the 
transmission risks and the epidemiological surveillance of the disease in the city. 
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Abstract:  

Introduction: Visceral leishmaniosis (VL) is a anthropozoonosis considered one of the seven 
major epidemics in the world whose etiological agent is Leishmania chagasi and the vector is 
the female of phlebotomine Lutzomyia longipalpis, which has been found both in natural 
ecotopes as in rural and urban. Climatic factors, such as temperature and rainfall, affect the 
phlebotomine population and the knowledge of seasonality of local species important it´s in 
planning prevention strategies. To investigate the seasonality of L. longipalpis and the 
relationship between rainfall and its frequency in a central area of the city of Caxias-MA 
considering the relevance of this knowledge in endemia´s control. Material and Methods: We 
performed monthly catches, with CDC light traps in three homes at central area of Caxias - 
Maranhão from September 2007 to June 2009. We used traps inside and outside the houses, 
exposed from eighteen to six hours. The specimens were identified according to the proposal of 
Young and Duncan. We used the Spearman test to assess possible correlations between rainfall 
and frequency of sand flies. Results: We found four species of phlebotomine all from the gender 
Lutzomyia in a total of 521 insects. The species found were L. lenti, L. evandroi, L. whitmani 
and L. longipalpis. This last one was the most abundant, occurring predominantly male (94.2%) 
and more frequently in areas surrounding homes (63.9%) throughout the study period. L. 
longipalpis was found in all months, except in 2007 (the first month of collection), with a higher 
frequency in months of rainy season or next to it. There was statistically significant with 
moderate positive correlations between the events studied, rainfall and monthly number of 
phlebotomine. Conclusions: The species L. longipalpis was the most frequent and rainfall in the 
study seems to be a contributing factor to the increase of its population. 
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Abstract:  

Introduction: Visceral leishmaniasis (VL) is a reportable disease, with clinical features of severe 
outcome, which remains a public health problem. This study aimed to evaluate the 
epidemiological, clinical, laboratory aspects and treatment of the visceral leishmaniasis, 



 

identifying the socio-demographic aspects of the disease, raising the specific laboratory tests 
used for diagnosis of VL and deaths during the study period, as well as investigating the 
situation of canine visceral leishmaniasis in the municipality of Caxias, Maranhão. Material and 
Methods: We analyzed the records of the Information System for Notifiable Diseases (SINAN) 
through the Department of Epidemiological Surveillance of the Health Department of the 
Municipality of Caxias, bank information DATASUS and Center for Zoonoses (CCZ) in Caxias, 
Maranhão, since January 2003 to May 2010 with a convenience sample. Results: During the 
period in question were observed 333 human cases of VL, while 10 cases resulted in death 
(mortality 3.0%). The annual distribution of cases was 77 cases in 2003, 37 in 2004, 54 in 2005, 
21 in 2006, 47 in 2007, 42 in 2008, 34 in 2009 and 21 cases registered till May 2010. Most cases 
occurred in children aged between 1 and 4 years, 143 cases (42.9%), but other age groups were 
also affected. Prevalent among males with 56.7% of cases and observed that the LV in the city 
of Caxias is predominantly urban. Most patients had parasitological confirmation, the clinical 
and epidemiological criterion alone was not relevant. The pentavalent antimony was the drug of 
first choice in the first treatment in 93.7% of cases. In canine serological surveys conducted in 
the period 2005 to 2009, 47.3% of canine serum collected was positive. Conclusions: There 
were no deaths in the last three years, meaning low severity of disease in the city, suggesting 
that the symptoms and factors associated with unfavorable clinical course of patients with VL in 
Caxias been prevented and / or addressed at an early stage, reflecting the good quality assistance 
in the municipality of Caxias. It is noteworthy that still makes it necessary to raise awareness of 
the government, especially in regard to controlling the transmission. 
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Abstract:  

The CL is caused by protozoa of the genus Leishmania, transmitted by sand flies diptera family 
Psychodidae. In Brazil, the cases are related mainly to the environmental degradation (such as 
deforestation), lack of investment in education and health infrastructure. Inserted in this context, 
Barreirinhas, located in Maranhão, has the most of the cases of CL in the state, about 40%. It is 
related with the tourism, the main economic activity of the region, developed in a predatory way 
and without proper planning. In addition, the massive deforestation in rural areas, due to the 
migration of families to these areas, contributes to the increase of cases. Therefore this study 
aimed to analyze eco-epidemiological aspects of LTA in the villages of Barreirinhas. In 2008, 
75 cases were registered with distribution in 39 locations in and around Barreirinhas 
headquarters, where 08 of the 75 cases occurred in urban areas and the rest in rural areas with 
the highest concentration in the villages Armazém (04), Baixa D’água (04), Jabuti (06) and 
Palmeira dos Eduardos (10), this year enrolls approximately 38.26% of the cases. In 2009, the 
number of positive cases detected in 20 locations was 35, involving new locations such as 
villages: Pedras, Borges, the district arnaubal (urban area). In 2010, the number of cases suffer a 
new jump to 61 records of positive LTA involving 35 locations, with the highest concentration 
in the villages, Piquizeiro (05), Baixa D’Água II ( 06) and Guaribinha (06). In 2011, 48 sites 
were registered with CL positive cases totaling the highest number since 2008, 81 cases. 
Between the new affected villages worth mentioning Engenho, Gambá and São Domingos. In 
the year 2012, the number of cases was 77 distributed in 45 locations, with the highest 



 

concentration in the villages: Fome (10), Barrras (06) and Mangas (05). The city area 
Barreirinhas is advancing, affecting population growth in the areas of their natural surroundings. 
In addition, the developmet of agricultural activities in rural areas contributes to degradation of 
riparian areas and to the promotion of human contact with the vector. Thus, studies about the 
distribution and dynamics of the vector of this disease endemic in the city and its environments 
are required.  
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Abstract:  

Introduction: Study of the phlebotomine fauna in foci of recent transmission of leishmaniasis is 
essential for epidemiological surveillance of the disease, therefore will clarify about the main 
existing species and their distribution. In Formiga, Minas Gerais, the first case detected of 
Visceral Leishmaniasis (VL) occurred between 2011 and 2012, however, the micro-region 
where the municipality is located is endemic for American Cutaneous Leishmaniasis (ACL). 
Thus, the aim of the present study was to evaluated the local phlebotomine fauna and identify 
potential areas of the transmission risk. Methods: Monthly, systematic collection of sandflies are 
being held in the peridomicile of 24 domiciles, using HP light traps for four days consecutively, 
from 5 p.m. to 7 a.m. The households were selected by convenience in accordance with 
information from the Municipal Health Department about cases of canine and human 
Leishmaniasis and the presence of propitious environmental to phlebotomines development. The 
insects captured are being mounted between slide and coverslip for taxonomic identification 
using the key of Young and Duncan (1994). Partial Results: From May to October of 2012 were 
captured 82 phlebotomines of 6 species: 32 Lutzomyia longipalpis (39,02%), 23 Lutzomyia 
cortelezzi (28,04%), 19 Lutzomyia whitmani (23,17%), 6 Lutzomyia lenti (7,31%), 1 Lutzomyia 
monticola (1,21%) and 1 Lutzomyia termitophila (1,21%). The first three species were the most 
abundant during the capture. The highest density of phlebotomines was observed in September, 
probably due to increased precipitation recorded in that period. The occurrence of VL cases and 
the gathering of L. longipalpis indicate that, probably, this species is associated with the 
transmission of the disease in the city, but more studies are required. Furthermore, the incidence 
of L. whitmani (ACL vector) confirms the necessity of vigilance in the region. Considerations: 
The encounter of species demonstrably vectors of VL and ACL reinforces the necessity of 
entomological surveillance in order to prevent the increase of VL cases and the onset of ACL 
cases in the city. These results associated with the study of canine infection that our group is 
conducting in the municipality, would give subsidies to map the areas at risk and direct the 
necessary actions to the control of Leishmaniasis in the region. 
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Abstract:  

A total of 491 healthy dogs from the city of Florianópolis, Santa Catarina state, a non endemic 
area for zoonotic visceral leishmaniasis until 2012, when three cases were first reported, were 
serologically evaluated by enzyme linked immunosorbent assay (ELISA) and indirect 
immunofluorescence assay (IFAT) for leishmaniasis. ELISA cut-off value (mean value plus 3 
SD) was determined by analysis of serum samples from 30 healthy dogs from a non-endemic 
area for leishmaniasis. IFAT cut-off value was 1:40. The occurrence of cross-reaction with 
Ehrlichia canis and Dirofilaria immitis was discharged testing serum samples by a commercial 
kit (SNAP 4DX, IDEXX Laboratories). Since Santa Catarina state is a non endemic area for 
Chagas’ disease, free of vector and with no reported case to date, cross-reaction with T. cruzi 
was also rulled out. Whole blood from dogs with positive results in any of the techniques was 
also submitted to real-time PCR (qPCR) for Leishmania sp. DNA detection. The population was 
composed by 337 (68.6%) females and 151 (31.4%) males from 52 (61%) of the 85 
neighbourhoods of Florianópolis. Ages ranged from six months to 12 years, with an average of 
three years. None of the evaluated dogs had visited other counties and all of them were born in 
Florianópolis. The total seroprevalence of leishmaniasis was 5.3% (25/491); 0.4% (2/491) by 
ELISA and 4.9% (24/491) by IFAT. In just one dog seroreactivity was observed simultaneously 
in both serological methods. That was also the only dog in which parasite DNA was amplified 
in whole blood by qPCR. Seroreactivity occurred in dogs from 14.11% (12/85) of the 
neighbourhoods of the city. The results of this study confirm the occurrence of autochthonous 
cases of leishmaniasis in dogs in Florianópolis, and highlight the necessity of an accurate 
investigation in order to implement control strategies since they can be cases of visceral or 
cutaneous leishmaniasis. 

 
 - EPIDEMIOLOGY 
[516]  
P 737 - BURDEN OF INFECTION IN COMMUNITIES EXPERIENCING DOMESTIC 
TRANSMISSION OF DERMAL LEISHMANIASIS IN RISARALDA, COLOMBIA 
RUBIANO PEREA, L.C.; COSSIO, A.; JOJOA, J.; ROSALES, M.; BLANCO, V.M.; GOMEZ, 
M.A.; GORE SARAVIA, N. 
CIDEIM, CALI, COLOMBIA. 
Keyword:burden; domestic transmission; prevalence 
 

Abstract:  

Introduction: Domestic transmission and urbanization of Leishmania Viannia species have 
become frequent in Colombia and neighboring countries. Contributing factors include 
population displacement, deforestation and adaptation of sand flies to peridomestic settings. 
Domestic transmission impacts the most vulnerable population groups: women, children and the 
elderly. This study sought to determine the age distribution and burden of infection among 
inhabitants of communities experiencing domestic transmission of cutaneous leishamniasis (CL) 

Methodology: Age-specific prevalence of symptomatic and subclinical infection was determined 
in the communities, Itaurí and La Cabaña in Risaralda, Colombia, where sand flies were present 
within households and children presented healed or active cutaneous leishmaniasis. Prevalence 
of infection was defined based on clinical and immunological evidence (skin test) and 
parasitologically using PCR/Southern blot of kDNA and qRTPCR of 7 SLRNA in blood and 
mucosal tissues (conjunctiva, tonsils, nasal mucosa). 

Results: The communities presented a pyramidal population profile with 46% ≤ 20 years of age. 
Among the 180 inhabitants, 124(69%) participated in the study. Overall prevalence of 



 

symptomatic infection was 70% (n=87, 68% historic; 2% active), asymptomatic infection 8% 
(n=10) and uninfected 22%, (n=27). Prevalence of symptomatic infection increased from 48% in 
the first decade of life to 78% by the second decade. Subclinical infection ranged from 3% of 0-
10 year olds to 19% of residents > 50 years of age. Leishmania DNA was detected in blood or 
mucosal tissues of 50% of participants with history of CL or positive skin test between 11 and 
50 years of age (n=85) and 10% of children ≤10 years of age (n=20). Parasite DNA was 
detected in blood of 37% and mucosal tissue of 21% of participants with symptomatic or 
subclinical infection. 

Conclusions: High prevalence of infection was documented in settings of domestic transmission 
based on clinical, immunological and molecular evidence. Considering that one-time sampling 
provides a minimum estimate, amplification of Leishmania DNA from at least 50% of residents 
with prior CL or subclinical infection confirmed persistent Leishmania (Viannia) infection in a 
large proportion of the community. The burden of infection in these and similar settings presents 
previously unrecognized challenges to control: incident disease will involve children and 
reactivation of prior infection. 
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Abstract:  

Cutaneous leishmaniasis (CL) is an endemic disease worldwide, an important zoonosis that 
presents constant, wide geographic expansion due to human-induced deforestation conducted to 
increase agricultural and pastoral areas. These environmental changes are creating a favorable 
scenario for the emergence or reemergence of CL and the possibility of new epidemiological 
patterns of the disease. In this study we detected the infection of equids with L. (Viannia) 
braziliensis from southern Brazil, in CL endemic areas. Antibodies to the parasite were assayed 
using the Enzyme Linked Immunosorbent Assay. Blood samples were collected and tested by 
polymerase chain reaction (PCR), and the positive products were sequenced. The results showed 
that 11.0% (25/227) equids were seropositive for L. (V.) braziliensis and 16.3% (37/227) were 
PCR positive. anti-L. (V.) braziliensis antibodies were detected in 20 horses, 3 donkeys and 2 
mules and the parasite DNA was detected in 30 horses, 5 donkeys and 2 mules. Sequencing the 
amplified DNA revealed 100% similarity with sequences for Viannia complex, corroborating 
the results of PCR for L. (V.) braziliensis. Our results show that equids are infected with L. (V.) 
braziliensis, therefore they could be food sources for phlebotomines in the peridomiciliary 
environment and consequently play a role in the CL cycle. 

 
 
 
 



 

 - EPIDEMIOLOGY 
[523]  
P 739 - MORTALITY RELATED TO VISCERAL LEISHMANIASIS AND HIV/AIDS CO-
INFECTION IN BRAZIL, 2000-2010 
LIMA, M.S.; MARTINS-MELO, F.R.; ALENCAR, C.H.M.; HEUKELBACH, J.; RAMOS JÚNIOR, 
A.N. 
UNIVERSIDADE FEDERAL DO CEARÁ, FORTALEZA, CE, BRAZIL. 
Keyword:visceral leishmaniasis; hiv/aids; brazil 
 

Abstract:  

Visceral leishmaniasis (VL) is considered an opportunistic disease in people with HIV/AIDS. 
Co-infection may reduce the survival of patients significantly, as VL may modify the 
progression of HIV/AIDS. On the other hand, HIV-induced immunosuppression facilitates 
progression of VL. This study describes the epidemiological aspects of deaths related to VL and 
HIV/AIDS co-infection in Brazil, from 2000 to 2010. We analyzed mortality data obtained from 
the Mortality Information System (Sistema de Informação sobre Mortalidade - SIM /MS 
/DATASUS) and included deaths that occurred in which VL (ICD-10: B55.0) and HIV/AIDS 
(ICD-10: B20-B24) were mentioned in the same death certificate (Declaração de óbito - DO), 
either as underlying or associated causes of death (multiple causes of death). During this period, 
the association of VL with HIV/AIDS was mentioned in 230 deaths (7.6% of deaths by VL). 
AIDS was an underlying cause in 60.9% (140), while VL was the underlying cause in 38.3% 
(88) of deaths. VL and AIDS were presented as associated causes in another 2 deaths. 
Predominating characteristics were: male gender (78.7%), brown race/color (56.1%), singles 
(64.3%), age 30-39 years (41.3%), resident in the Northeast region (43.9%) and from all states 
in Brazil the state of Minas Gerais has the largest proportion of cases (21.7%). Despite the 
majority residing in rural municipalities (62.2%), the place of occurrence of deaths was mostly 
in hospitals (97.3%) of the Brazilian state capitals (73%). The systematic description of the 
epidemiological characteristics and magnitude of mortality related with VL and HIV/AIDS co-
infection reflects the need to adopt special strategies to monitor this group. The ruralization of 
HIV and urbanization of VL in Brazil cause an increasing geographical overlap, representing an 
important public health problem. Control measures will require comprehensive and reliable 
information, and an integration of the surveillance of VL and AIDS is needed, as well as 
enhancement of surveillance of VL and HIV/AIDS co-infection. We recommend the systematic 
use of HIV testing in patients with VL. 
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Abstract:  

The change in the epidemiological profile of visceral leishmaniasis from wild / rural to urban 
environment is a fact that has been occurring in Brazil’s Northeast region. The use of 
geoprocessing in conjunction with satellite images are extremely useful tools that can be used in 
epidemiological studies of endemic diseases transmitted by vectors. Considering that there are 



 

few Brazilian studies of canine visceral leishmaniasis based on geoprocessing techniques, we 
used this approach to determine the spatial distribution patterns of canine and human cases in 
the city of Aracaju between 2005 and 2012. The aim was to compare the presence of the disease 
by neighborhood and the distribuition of nitric oxide resistant Leishmania isolates. The study 
area comprises the area of the county of Aracaju, which is divided in 37 neighborhoods and is 
located in the coastal area of the state of Sergipe. We georeferenced 2,060 positive dogs and 110 
human cases from 2005 to 2012 from data collected from the Zoonosis Control Center and the 
UFS University Hospital. The cases were spatialized according to geographical location of the 
address of each reported case. These data were tabulated and exported to Spring 5.1.5 software 
to generate thematic maps showing the distribution of leishmaniasis cases by neighborhoods of 
the city of Aracaju. We observed that the human cases of the city happened in areas with 
relatively high density of leishmaniasis positive dogs, confirming that the occurrence of canine 
cases precedes the occurrence of human cases. Most human (18) and canine (676) cases 
occurred in the southern city neighborhoods of Zona de Expansão and Mosqueiro. Comparing 
the spatial distribution, we noticed that the neighborhoods most affected were those in 
peripheral areas with lower population densities, recent occupation, poor urban infrastructure 
and low income. In other neighborhoods close to downtown area (Olaria, Santos Dumont, 
America and Jardim Centenário), also showed significant cases of human and canine disease. In 
three neighborhoods (Santos Dumont, America and Dezoito do Forte) where isolated nitric 
oxide resistant Leishmania from both human and dogs, fact that may be related to a more 
aggressive form of the disease. The use of geoprocessing techniques along with relevant 
information of the study area allowed visualization of the geographical distribution of this 
disease in Aracaju and further facilitate the implementation of appropriate control measures. 
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Abstract:  

Background: The goal of South Asia kala-azar elimination is to lower annual incidence to less 
than 1 per 10,000 at the district or sub-district level. In Bangladesh, government passive 
surveillance generated by monthly sub-district reports is being used to monitor progress with the 
elimination program. We studied performance of the kala azar passive surveillance system in a 
highly endemic sub-district of Bangladesh. Methods: We conducted a cross-sectional survey 
from September 2011 to June 2012 in randomly sampled villages of Gafargaon upazila 
(subdistrict) of Mymensingh district. We screened for kala-azar cases since January 2010, 
defining cases as those diagnosed by a qualified health care provider with a laboratory test for 
kala-azar positive. To cross-check with passive surveillance, those identified by our active 
screening were searched for in the hospital register of the Gafargaon upazila (sub-district) 
Health Complex (UHC). Results: Of the 67 kala-azar cases detected by screening, we dropped 6 
cases from our analysis because they went to a government health facility outside Gafargaon or 
joined a clinical trial in Gafargaon. Among the remaining 61 cases, 29 (48%) were reported in 
the (passive surveillance) Gafargaon UHC patient register and eventually contributed to national 
kala-azar tallies. This proportion increased from 42% in 2010 to 57% in 2011. Conclusion: 
Around half of the kala-azar cases occurring in a highly endemic sub-district of Bangladesh 
were not reported through the national passive surveillance system. Larger samples from regions 
of different levels of endemicity would help confirm these findings. This will eventually 
contribute to the population based estimation of kala-azar incidence of the country.  
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Abstract:  

The role of the dog as a reservoir of L. infantum has been confirmed, but the same does 
necessarily not apply to other species, such as L. (V.) braziliensis, which inhabits the largest 
geographical area in Brazil. Using parasitological, serological and molecular methods, we 
investigated the presence of Leishmania in different tissues (skin lesions, intact skin, spleen, 
liver, lymph nodes, bone marrow and peripheral blood) of naturally infected dogs to elucidate 
the role of the dog in maintaining the cycle of the parasite. To achieve this, 48 (80%) samples 
from naturally infected dogs with lesions suggestive of American cutaneous leishmaniasis were 
evaluated. Twenty-eight dogs (58.3%) were positive for serology and isolation of the parasite in 
vitro. Eight dogs with positive parasitological diagnosis were euthanized in accordance with the 
regulations of the Brazilian Health Surveillance Agency. During necropsy, blood and several 
other tissues were collected for parasite research by tissue culture and PCR. The parasite was 
isolated in culture medium of skin ulcer samples from all the dogs euthanized. Parasite 
identification by RAPD-PCR determined that the species was L. (V.) braziliensis. Parasite DNA 
was screened for in tissue lesion samples, using the PCR technique, and seven (87.5%) dogs 
presented amplified fragments of 70 base pairs. Whole blood of four out of eight dogs (50%) 
was positive for parasite DNA. The amplified DNA fragments were submitted to sequencing, 
which presented 100% similarity with the Viannia complex. Positivity was determined in more 
than one tissue fragment from each dog. The percentages for the different organs investigated 
were: 100% parasite isolation in skin lesions, 87.5% in bone marrow samples, 62.5% in liver 
samples, 50% in lymph nodes and blood samples and 37.5% in spleen and intact skin samples. 
The best explanation for the presence of the parasite in different organs is that following 
inoculation of Leishmania by the vector, the parasite is preferentially located in the skin, with 
hematogenous dissemination occurring after an unknown period, such that the concentration of 
circulating parasites is lower and, consequently, is also lower in other organs than at the skin 
lesion site. Since the parasite was identified in blood and tissue and the dogs’ period of survival 
was greater than 12 years, domestic canines may well be good reservoirs for L. (V.) braziliensis. 
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Abstract:  

Cutaneous Leishmaniasis (CL) is an endemic disease in Brazil. Its transmission depends on 
specific features, such as vectors strictly limited to certain environmental factors, diversity of 
agents and reservoirs. Displays transmission patterns urban and rural, related to the type of work 
shifts to endemic areas and housing type of infected individuals, which makes it necessary to 



 

know the territory and the flow of people in areas where the disease is inserted for surveillance 
actions . The aim of this study was to correlate the spatial mobility of people and the spatial-
temporal distribution of Cutaneous Leishmaniasis, in Amazonia, in the period from 2007 to 
2009, considering the flows from the territory of the municipality of residence to the 
municipality suspected infection. Descriptive epidemiological study focused on understanding 
the relationship between mobility and spatial distribution of cases of CL in the Legal Amazonia, 
identifying areas of epidemiological relevance, according to the municipality of infection and 
considering flows from the territory of the municipality of residence to the municipality 
suspected infection. Was identified 09 circuits of production of CL, consisting of 15.01% of the 
municipalities in the region, with 15.182 cases (39.71%), detection average 46.14 cases per 
100.000 inhabitants. and average density 4.40 cases/km2, coinciding with the regions of the 
circuits when analyzed by municipality of residence, but with reduced quantity of municipalities 
involved. Regarding flows, 5.891 cases (11.69%) present municipality of residence different 
from the municipality of infection and identified numerous streams with reduced average cases. 
These flows usually occurred between neighboring municipalities. Regarding poles difference 
was observed between the areas considered most important for the disease, according to 
different criteria. Data analysis using municipality of infection and flows allows people realize 
the difference the poles of epidemiological relevance when used different criteria. Currently, we 
use only the municipality of residence. This combined with the other criteria, enables the 
improvement of surveillance, identification of transmission patterns, new areas of 
epidemiological relevance, especially those related to work processes, enabling improved 
disease control. 
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Abstract:  

Introduction: In Brazil, Cutaneous Leishmaniasis is an endemic disease. Specific characteristics 
are related to its transmission, as vectors strictly limited to certain environmental factors and 
diversity of agents and reservoirs. Its distribution is also related to the flow of people in the 
territory, mainly related to shifts in the work process. How important area of concern related to 
the flow of cases and the distribution of Cutaneous Leishmaniasis was identified municipality 
Paragominas/AP. Objective: To characterize the city of Paragominas a pole of epidemiological 
relevance for Cutaneous Leishmaniasis in the Legal Amazonia, according to density of cases 
within a circuit and flow of cases within the period of 2007/2009. Material and Methods: 
descriptive epidemiological study focused on identification and characterization of a pole of 
epidemiological relevance for LT. The identification was made by the high density of cases 
within a circuit, high number of flows of people living in the city by scrolling up and infecting 
others with the disease, and residents of other municipalities who became infected in polo study, 
period 2007/2009. And characterization by the analysis of environmental and economic 
indicators. Results: Paragominas belongs to the Circuit Tucuruí. The municipality has a 
geographic position that gives advantages to the flow of production through the Belém-Brasília 
highway (BR-010). Receives significant amount of people seeking employment opportunities, 
driven by the mining company VALE, engaged in bauxite mining. It is also a major timber poles 
Legal Amzonia. There was population growth from 2000-2010 in relation to its upper circuit, 
but with poor urban structure. About Cutaneous Leishmaniasis, during the period, 119 cases 
were infected in Paragominas and lived in other cities and other 100 cases were infected in other 



 

municipalities and resided in polo. Conclusion: The environmental indicators indicate an 
economic and population growth of the city, however, urban development has not kept pace. 
Regarding the flow of people who become infected with Cutaneous Leishmaniasis, these 
individuals may be being drawn to the region in search of new job opportunities. At the same 
time, the precarious structure for fixing within this population generates large output stream to 
nearby towns in search of other opportunities. 
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Abstract:  

Introduction: There are numerous difficulties in adopting effective measures in urban centers 
related to the control of Visceral Leishmaniasis (VL), the proposed measures to control are: 
application of insecticides, diagnosis and appropriate treatment of reported cases, control of the 
canine reservoir and euthanasia of seropositive dogs to control the strength of canine infection. 
Objectives: To describe the behavior of the LV at Três Lagoas / MS (Brazil), through control 
actions recommended by the Ministry of Health. Methodology: Was analyzed data from sectors 
that: endemic, epidemiological surveillance and the Center for Zoonosis Control ( CCZ) for the 
period 2007 to 2011. Results: The first cases of Canine Visceral Leishmaniasis (CVL) in the 
urban area of Tres Lagoas occurred in 1999 and the diagnosis of Human Visceral Leishmaniasis 
(LVH) in 2000. Was recorded 266 cases of LVH in the period from 2000 to 2006, and the 
lethality rate ranged from 6% to 50%. There was a decrease in cases from 2007 to 2012, with a 
record of 115 cases of LVH and lethality rate ranging from 4% to 25%. Were collected for 
euthanasia the symptomatic dogs or reactives for LV, with 3302 dogs in 2007, 3551 in 2008, 
3681 in 2009, 3440 in 2010, 3774 in 2011. The positivity rate in canine surveys of areas of 
intense transmission ranged from 29% in 2007 to 8% in 2011. Discussion: Was considered 
factors responsible for the emergence and maintenance of LV cases in the city: a geographic 
location that allows communication with endemic centers of the disease, environmental change 
caused by deforestation that changes in the ecosystem of the city; growth and spread of L. 
longipalpis currently detected throughout the urban area. The dog seems to be the facilitating 
factor of urbanization and the LV was observed by the high replacement canine population. 
Since 2007 the city has stepped up measures to control LV and observed a decrease in LVC in 
areas of intense transmission, sprayed annually and dogs were reactive collected for euthanasia, 
but there was an increase in LVC in other areas of the city fact observed by the gathering of 
symptomatic dogs by CCZ. Conclusion: The results suggest the expansion, urbanization and 
endemicity of the disease in the city with the appearance of cases in each year of the period 
studied by varying its intensity. 
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Abstract:  

Information on the geographical distribution, dispersal mechanisms and route tendencies of 
insect-borne diseases is epidemiologically important. It can help to identify ongoing 
transmission areas, new risk areas and guide surveillance and control activities. Lutzomyia 
longipalpis (Lutz & Neiva), the principal vector of Leishmania infantum chagasi (Cunha & 
Chagas) in the Americas, is a species complex that can be separated according to the type of 
pheromone. It is still unclear how many members there are in this complex, how they are related 
and if some are more important vectors than others. Recently, we identified two populations in 
São Paulo State: a 9-methylgermacrene-B pheromone producing population found in the 
municipalities of Araçatuba, Dracena, Promissão, and Bauru (located in the western region of 
the state); and a Cembrene-1 pheromone producing population in the municipality of Espírito 
Santo do Pinhal, located in the north-eastern region of the state. Both chemotype populations 
were found in peri-urban areas of São Pedro, located in the central region of the state. Human 
cases have only been recorded in municipalities located in the western region of the state where 
L. longipalpis 9-methylgermacrene-B population is collected in large numbers and where the 
majority of the infested municipalities are located. The remarkable differences between the 
epidemiological situation and the population size of L. longipalpis in these two regions suggest 
that 9-methylgermacrene-B may have increased vectorial capacities compared to cembrene-1 
populations. The number of municipalities harbouring L. longipalpis and the numbers of canine 
and human AVL cases are all increasing every year in São Paulo state. The present study 
updates the geographical and progressional distribution of canine and human AVL and its 
vector. Also the chemotype of L. longipalpis populations from Presidente Prudente, 
Adamantina, Osvaldo Cruz, Campinas, Itupeva, Sorocaba, Salto, Socorro, Marilia (and others) 
is presented, and the possible dispersion routes of the different populations are discussed. 
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Abstract:  

The American tegumentary leishmaniasis (ATL) is endemic throughout the Amazon region and 
the state of Rondonia is the third Brazilian state in number of reported cases, with an average of 
1000 new cases per year. In Amazonia, seven different species of Leishmania have been 
described. Clinical manifestation may range from a cutaneous form to the destruction of the 
mucosal tissues. The mechanisms that lead to disease progression to the mucosal form in about 
10% of patients treated or under treatment remain unclear and might be related with parasite and 
host genetic factors, immune response and more recently the presence a virus infecting the 
pathogen, named Leishmaniavirus (LRV). The objective of the present study was to identify the 
Leishmania species causing ACL in Rondonia, Brazilian western Amazonian region, as well as 



 

verify if the LRV could be detected among studied patients and its possible association with the 
presented clinical form. Cytology brush cotton swabs were collected from lesions of 137 
patients with clinical suspicion of leishmaniasis and stored immediately in 1 ml of RNALater®. 
All samples were subjected to PCR amplification and species identification by RFLP with 
primers to the internal transcribed spacer 1 (ITS1), to the heat shock protein (HSP70) as well as 
kinetoplastide DNA (kDNA) – only for leishmaniasis diagnosis. 121 patients presented positive 
results for at least one of the molecular tests applied. The most frequent species found using 
HSP70 was Leishmania braziliensis 73 (60.3%), followed by Leishmnia guyanensis 33 (27.3%), 
Leishmania shawi 2 (1.7%), Leishmania amazonensis 1 (0.8%) and mixed infection was L. 
guyanensis and L. braziliensis 3 (2.5%), L. guyanensis and L. amazonensis 1 (0.8%). Species 
from 8 (4.2%) patients were not identified. The cutaneous form was found on 78 patients, 
mucous form on 38, both forms on 4, and 1 patient presented the diffuse form. For LRV 
detection, RNA was extracted from the positive samples and cDNA synthesized for PCR 
amplification using primers specific for the virus genome. The virus was detected in 57 patients 
(47.1% - 95%CI 38.1%...56.0%). A border line association (p = 0.074, Fisher’s exact test) was 
found between the presence of LRV and the form of the lesion (excluding the diffuse and mixed 
forms patients). Overall, the risk of been positive for LRV among cutaneous form patients was 
0.772 (95%CI 0,591…1.007) and among mucous for patients was 1,702 (95%CI 0.992…2.915). 

  

 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[558]  
P 748 - LARVAL BREEDING SITES OF LUTZOMYIA LONGIPALPIS (DIPTERA: 
PSYCHODIDAE) IN VISCERAL LEISHMANIASIS ENDEMIC URBAN AREAS IN 
SOUTHEASTERN BRAZIL 
CASANOVA, C.1; ANDRIGUETTI, M.T.M.1; SAMPAIO, S.M.P.1; MACORIS, M.L.G.1; COLLA-
JACQUES, F.E.2; PRADO, A.P.3 
1.SUPERINTÊNDENCIA DE CONTROLE DE ENDEMIAS, SECRETARIA DA SAÚDE DO ESTADO DE SÃO PAULO, SÃO PAULO, 
SP, BRAZIL; 2.INSTITUTO DE BIOLOGIA, PROGRAMA DE PÓS-GRADUAÇÃO EM PARASITOLOGIA, UNIVERSIDADE 
ESTADUAL DE CAMPINAS, CAMPINAS, SP, BRAZIL; 3.INSTITUTO DE BIOLOGIA, UNIVERSIDADE ESTADUAL DE 
CAMPINAS, CAMPINAS, SP, BRAZIL. 
Keyword:breeding sites; lutzomyia longipalpis; são paulo state 
 

Abstract:  

The scarcity of information on the immature stages of sand flies and their preferred breeding 
sites has resulted in the focus of vectorial control on the adult stage using residual insecticide 
house-spraying. This strategy, along with the treatment of human cases and the euthanasia of 
infected dogs, has proven inefficient and visceral leishmaniasis continues to expand in Brazil. 
Identifying the breeding sites of sand flies is essential to the understanding of the vector’s 
population dynamic and could be used to develop novel control strategies.In the present study, 
an intensive search for the breeding sites of Lutzomyia longipalpis was conducted in urban and 
peri-urban areas of two municipalities, Promissão and Dracena, which are endemic for visceral 
leishmaniasis in São Paulo State, Brazil. During an exploratory period, a total of 962 soil 
emergence traps were used to investigate possible peridomiciliary breeding site habitats such as: 
leaf litter under tree, chicken sheds, other animal sheds and uncovered debris. A total of 160 
sand flies were collected and 148 (92.5%) were L. longipalpis. In Promissão the proportion of 
chicken sheds positive was significantly higher than in leaf litter under trees. Chicken shed 
habitats presented the highest density of L. longipalpis in both municipalities: 17.29 and 5.71 
individuals per square meter sampled in Promissão and Dracena respectively. A contagious 
spatial distribution pattern of L. longipalpis was identified in the emergence traps located in the 
chicken sheds.The results indicate that chicken sheds are the preferential breeding site for L. 
longipalpis in the present study areas. Thus, control measures targeting the immature stages in 



 

chicken sheds could have a great effect on reducing the number of adult flies and consequently 
the transmission rate of Leishmania (Leishmania) infantum chagasi. 
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Abstract:  

Background: In an area endemic for visceral leishmaniasis (VL), asymptomatically infected 
persons play crucial role in transmission of disease. We have recently developed a whole blood 
IFN-γ / IL10 release assay as a marker of cellular immunity to detect infected and non- infected 
persons with high accuracy. In the present study, we evaluated this test amongst healthy 
individuals living in the kala-azar endemic zone in Bihar, India for identification of individuals 
exposed to leishmania infection but without disease. 

Methods: We enrolled 13,163 persons from eleven highly endemic villages to identify the 
incident infected healthy persons as measured by seroconversion with DAT and rK39 ELISA at 
base line survey and at 12 months interval. Whole blood assay was performed longitudinally for 
two years amongst seropositive and its matched seronegative controls populations using Soluble 
Leishmania Antigen (SLA). IFN- γ and IL-10 were determined in antigen stimulated whole 
blood culture supernatant by conventional ELISA. Subjects were followed up on monthly basis 
to monitor the progression into disease. 

Results: Of 13,163 persons only 309 subjects (3.6%) had converted to seropositive on either of 
the DAT or rK39 ELISA in one year interval. The percentage of persons with an IFN-γ-positive 
response (> 0.78 IU/mL) was equal in both seropositive (19%) and its control groups (16.3%). 
Of those IFN-γ-positive persons 63.8% and 60.7% person remain IFN-γ positive over 1 year in 
seropositive and control groups respectively. The new incidence of IFN-γ positivity in healthy 
persons was 5.31%. Only one subject developed active disease that had high IFN-γ and IL-10 
levels at base line. 

Conclusion: These findings confirm that SLA based IFN- γ / IL-10 release assay is a promising 
tool for identification of clinically exposed, immune individuals. 
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Abstract:  

Phlebotomus orientalis is considered as the vector of Leishmania donovani in Ethiopia. P. 
bergeroti is a suspected vector of L. major elsewhere in Africa and experimental studies have 
also proven this possibility. It is also suspected to transmit sandfly fever in Ethiopia. In the past, 
no effort has been made to control sandfly vectors by the application of insecticide based tools 
in the country. However, exposure to insecticides used for malaria vector control such as indoor 
residual spraying of insecticides and long lasting insecticidal nets as well as to agricultural 
pesticides might be inevitable and induce resistance in sandflies. In order to elucidate the status 
of insecticide susceptibility of the two species, WHO susceptibility tests were conducted on 
populations of P.orientalis from three localities, Melka-Worer in the Awash Valley in the east, 
Libo-Kemkem in the north and Metema in northwest. P.bergeroti was tested from Melka-Worer 
only. The insecticides included one organochlorine (DDT), one orgnophosphate (malathion) and 
four pyrethroids (permethrin, lambdacyhalothrin, deltamethrin and alphacypermethrin) and tests 
were conducted on either F1 or wild caught females. The KDT50, KDT95 and mortality was 
determined. The results showed that the KDT50 and KDT95 of the pyrethroids to P.orientalis 
from Melka-Worer and Libo-Kemkem remained under 13 and 23 minutes except 
lambdacyhalothrin in the latter locality in which 18 and 27 minutes were recorded. The Metema 
population appeared to be less affected as the values of KDT50 ranged from 21.5-28.9 and 
KDT95 from 31.7-45.7 minutes. On the other hand, the KDT50 of DDT in all places was from 20 
to 27 minutes. In terms of mortality, P. orientalis was greatly susceptible to all insecticides 
(mortality 98-100%) except for malathion from Melka-Worer in which percentage mortality was 
93.8. Similarly, P.bergeroti was found to be significantly susceptible to all insecticides as 
mortality was 100%. However, the KDT50 and KDT95 values of the pyrethroids were greater 
than those of P.orientalis. In conclusion, both species are susceptible to the tested insecticides, 
and therefore, vector control in peridomestic habitats using one of these insecticides is 
warranted in Ethiopia. 
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Abstract 

Information on the vectors of the leishmaniases in Ethiopia is reviewed. To date, there are least 
19 species of Phlebotomus belonging to six subgenera, of which at least eight species are proven 
vectors of various species Leishmania. Two species, P. (Larroussius) orientalis and P. 
(Synphlebotomus) martini are the principal vectors of visceral leishmaniasis (VL, L. donovani) 



 

in southern endemic areas of Ethiopia, from which the parasite has been isolated and typed. The 
former species is also the suspected vector in the much larger and most important endemic areas 
of northern and northwest of Ethiopia, but the parasite has yet to be isolated/detected. P. (S.) 
celiae and P. (Anaphlebotomus) rodhaini, sympatric with P. martini in the south while, the 
latter, with P. orientalis in the north are considered secondary vectors since L. donovani has 
been detected from few specimens of both species in the south, requiring further investigation. 
The vectors of cutaneous leishmanisis (CL) caused by L. aethiopica and L. major and L. tropica 
are various. L. aethiopica which is the most important and widespread cause of CL in the 
Ethiopian highlands (1700-2700masl) is vectored by three species belonging to two subgenera 
Larroussius (P. longipes and P. pedifer) and Paraphlebotomus (P. sergenti). However, the 
parasite was isolated and typed from the latter species in a low altitude Rift Valley area (1000 
masl) of eastern Ethiopia where human or animal infections are apparently absent. In addition, 
P. (Pa.) sergenti and P. (Pa.) saevus) have been found vectors of L. tropica, in the eastern 
Ethiopia (Rift Valley Region), though CL due to L. tropica is so far rare in Ethiopia. P. 
(Phelobotomus) duboscqi is a vector of L. major (CL) in southern Ethiopia, where the parasite is 
similarly so far rare in Ethiopia. Parasites have also been isolated/detected from P. (La.) ashfordi 
and P. (Adlerius) arabicus, but remain unidentified. 
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Abstract:  

Background- Case under estimation or misdiagnosis can lead to lethal condition in Kala azar. 
Infection detecting tool should make the distinction between acute disease,cure status and 
asymptomatic infection. This work represent qPCR as a tool for detection as well as 
quantification of Leishmania donovani in individuals from endemic region of Visceral 
leishmaniasis (VL), i.e., Muzaffarpur, Bihar. 

Material and Method- Peripheral blood collected in citrate tubes from different subjects are 
patients(n=40), past case history (cure)(n=94) , endemic healthy (EHC)(n=130) as well as 
nonendemic healthy(40). Leishmania specific kDNA primer is used for parasite quantification. 

Result- 36.9% positivity is shown by SYBR green based qPCR in endemic healthy. If detected, 
qPCR show Parasitemia level in endemic healthy as well as past case history of median value of 
less than 1parasite genome/ml of blood, having range is 0.008-5.49 while in Patients it is 5-
54,610 parasite genome/ml of blood. 

Conclusion- Parasite load in different samples determine threshold level as near to 5 parasite 
genome/ml of blood are on the risk of clinical outcome of infection,i.e, symptomatic. This study 
will be helpful for the assesment of the endemic persons for detection of parasite load and to 
categorise them for threshold reference values in cryptic infections as asymptomatic to decide 
their contribution in disease transmission and their further follow up as progressor or non 
progressor. 
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Abstract:  

In the Indian sub-continent (ISC), Visceral Leishmaniasis (VL) is caused by Leishmania 
donovani, and transmitted by Phlebotomus argentipes. Bangladesh, India and Nepal are working 
for elimination of VL by 2015 and integrated vector management (IVM) is one of the important 
elements for that. Indoor residual spraying (IRS) is very effective to reduce peridomestic vector 
density but it requires strict monitoring and supervision which is not easy to ensure by the 
national programmes. The use of insecticide treated nets (ITNs) is a potential alternative for 
sand fly control as bed net use is a common practice in the endemic regions. ITNs combine the 
individual protection of a bed net with the effect of insecticide. We systematically reviewed the 
evidence available about the effect of bed nets and ITNs on VL in the ISC. 

A study in Nepal showed an association between regular use of bed net and protection from VL 
(OR 0.23, P < 0.001) but another study could not find protective effect. A study in Bangladesh 
showed consistent use of bed nets especially during summer was protective (OR 0.69, P = 0.01). 
The efficacy of ITNs tested in a study to prevent L. donovani infection and VL in Nepal and 
India where ITNs significantly reduced P. argentipes density per house by 24.9%. However, 
there was no significant difference found in the risk of seroconversion over 24 months. A study 
in ISC, showed in pooled analysis a 43.7% reduction of sand fly density by ITNs and only in 
Bangladesh IRS and ITNs were associated with a 70–80% decrease of P. argentipes density up 
to 5 months post intervention. Vector density rebounded by 11 months post-IRS, whereas ITN-
treated households (HH) continued to show significantly lower density compared with HHs 
without intervention. Another study in Bangladesh has evaluated the effect of ITNs and showed 
reduced sand fly density by 60% at 18 months post-intervention. 

In summary, the evidence so far points to a marked to moderate effect of ITNs on sandfly 
density in the ISC, with possibly a more pronounced effect in Bangladesh than in India and 
Nepal. There is no evidence so far, ITN would have an additional impact on L. donovani 
transmission in the current context of VL endemic communities in India and Nepal, with high 
rates of commercial bed net use and IRS of irregular quality. ITNs should be considered as an 
additional tool in an IVN strategy without neglecting IRS. More research on alternative and 
effective sand fly control tools is needed. 
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Abstract:  

The municipality of Nova Mutum is situated in the mid-north region of Mato Grosso state, 
which in recent years has reported cases of American Tegumentary Leishmaniasis (ATL) in 
humans. In the rural area one specific place (woodland), has presented human cases with 
common aspects, such as short incubation period and multiple lesions. The objective of this 
work was to identify phlebotominic fauna and verify natural infection by Leishmania spp. in a 
rural area of the municipality of Nova Mutum, Mato Grosso. Phlebotamine sand flies were 
captured every other month from June 2011 to April 2012 using luminous CDC traps between 
17:00 and 07:00 the next day for three consecutive nights, arranged at 10 equidistant points, 
roughly every 100 metres from the edge into the heart of the forest. The captured specimens 
were identified according to the Young and Duncan’s proposed classification (1994). Some 
pools containing between 1 and 10 females were formed, separated by species, the trap number 
and capture date. The Polymerase Chain Reaction (PCR) method was used to extract and detect 
Leishmania DNA. The results showed that an extremely diverse fauna, with 31 different species 
captured, one of the Brumptomyia genus and 30 of the Lutzomyia genus. The most abundant 
species was L. antunesi (45,44%), followed by L. saulensis (20,57%) which were found every 
month of collection and at every capture point. 73,15% of the specimens were female. The most 
prolific month for collection was October 2011. Others species of importance in ATL 
epidemiology were collected, such as L. flaviscutellata, L. whitmani and L. umbratilis. The 
highest number of captured phlebotomine sand flies occurred in months of the rainy season 
(October and December), when the relative humidity and temperature were higher. Thirteen 
pool naturally infected by Leishmania spp. were found, corresponding to a general infection rate 
of 4,44% (13/293). The L. antunesi and L. ubiquitalis were found to be naturally infected by 
Leishmania spp. with rates varying from 5,61% (11/196) to 12,5% (2/16), respectively. The 
natural infection allied to the abundance in the area investigated suggest the participation of L. 
antunesi and L. ubiquitalis, in the ATL zoonotic cycle in Nova Mutum, Mato Grosso.  
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Abstract:  

Leishmaniases are zoonotic diseases that can afflict man, transmitted through insects of the 
Lutzomyia genus, denominated phlebotominae, commonly known as sand flies. The disease is 
manifested in two forms: American tegumentary leishmaniasis, which afflicts the skin and 
mucous membranes, and visceral leishmaniasis, which afflicts the spleen, liver and other 
internal organs. The aim of this study was to monitor the presence of phlebotomine sand flies of 
veterinary medical relevance on the campus of the Federal University of Mato Grosso and to 
detect their presence in six local neighbourhoods around the university campus. Monitoring was 
conducted monthly, from December 2008 to December 2010, with the installation of CDC light 



 

traps at six points around the campus for three consecutive nights from 6:00 p.m. until 6:00 a.m. 
the following day. The surrounding neighbourhoods monitored were Santa Cruz, Morada dos 
Nobres, Boa Esperança, Jardim das Américas, Jardim Itália and Renascer, employing the same 
collection technique, from August to October 2010. Following the collections, the insects were 
prepared and identified in the Entomology Laboratory of UFMT and the State Secretary of 
Health, according to guidelines set by Young and Duncan (1994). Thirteen species belonging to 
the Lutzomyia genus and specimens of Brumptomyia were captured on the UFMT campus, 
totalling 436 insects, of which 83.03% were found to be of veterinary medical relevance, broken 
down as follows: L. cruzi (267), L. whitmani (87), L. longipalpis (7) and 1 of the longipalpis 
complex, 66,57% were female and 33,43% male. In the surrounding neighbourhoods, seven 
species were found belonging to the Lutzomyia and specimens of Brumptomyia, totaling 42 
specimens, of which 15 (35,71%) were of veterinary medical relevance; the presence of L. 
whitmani was detected in the neighbourhoods of Santa Cruz (1), Boa Esperança (7), Morada dos 
Nobres (1), Jardim das Américas (1) and insects of the longipalpis complex in Boa Esperança 
(1), Morada dos Nobres (2) and Santa Cruz (1), of which 42,86% were female and 57,14% male. 
Considering the abundance and diversity of the findings, an active entomological, 
epidemiological and environmental surveillance program is recommended to ensure early 
detection of environmental changes that could alter the population density and diversity of the 
sand flies and any emergence of new cases of leishmaniasis, thus enabling the adoption of 
preventive and curative measures, when required.  
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Abstract:  

The objective of this study was to describe the epidemiological situation of human visceral 
leishmaniasis (VL) in the urban area of the municipalIty of Araguiana (TO) during the period 
2005-2009 in order to understand the pattern of cases dissemination in relation with the social 
organization from the time-space distribution of the disease. The analysis of the human VL 
spatial and temporal distribution was correlated with the socio demographic situation and the 
situation of urban infrastructure, in order to characterize and identify the areas of major 
vulnerability for the occurrence of the disease in the municipality. For the epidemiological 
characterization of human cases, we used variables included in the Information System for 
Notifiable Diseases (SINAN) data bank, exclusively relative to habitants of the municipality of 
Araguiana: sex, age, co-infection HIV/AIDS and outcome. These variables were assessed by 
using proportions and specific rates. The confirmed autochtonous cases of human VL were 
georefrenced based on the address found in SINAN data bank. The study used data from sample 
surveys conducted canines by the Municipal Health Araguaína to estimate the positive canine in 
the city between 2006 and 2008. During the study period, a sharp increase in the number of 
confirmed human VL cases (341.6%) was observed in the municipality with a pattern of diffuse 
peri-urban dissemination occurring, predominantly, in the urban periphery and, secondarily, in 
areas central/urbanized. We found a predominance of cases in the age class 0-4 years (49.4%), 
in agreement with the epidemiological pattern observed in the North Eastern region of Brazil. 
The main symptoms observed were: fever, asthenia and weight loss. From the survey data 
canines sampling we observed little change in the positivity of the canine VL in the years 2006 
(33.51%), 2007 (37.88%) and 2008 (37.12%) even with the gradual increase in the number of 
samples collected, respectively, 1549, 4728 and 6223. The analyses reinforced the hypothesis 
that the occurrence of VL is closely related to the situation of social vulnerability. 
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Abstract:  

Since 2010 it has increased the number of cases of both human visceral leishmaniasis and 
cutaneous leishmaniasis in southwestern Madrid region (Spain). Direct xenodiagnosis of 
leishmaniasis in hares (Lepus granatensis) from the focus of the disease proved that they are 
infective to colonized Phlebotomus perniciosus. Further characterization of promastigotes 
isolated from these sand flies fed on hares demonstrates that these lagomorphs were infected by 
Leishmania infantum. Surprisingly the prevalence of canine leishmaniasis in the area of the 
focus is even lower than that detected in the neighboring areas. In a previous entomological 
survey carried out in the same area in 2011 P. perniciosus was the only one potential vector 
identified. In order to a better understanding of the new active focus an entomological survey 
was carried out from May to October 2012 in 4 stations placed neighbouring  the urban area and 
selected according the high number of sand flies collected in 2011 in the same area. Each month 
20 sticky traps (20x20 cm) and 2 CDC traps were used during two consecutive nights in every 
season. CDC traps were replaced every day. The main objective was to establish the phenology 
of P. perniciosus in the focus and its relationship to the rates of infection of this species. 
Additionally we attempted to identify the source of the blood ingested by females. A total of 
16181 specimens were collected, 7709 sand flies by CDC light traps and 8472 in sticky traps. 
Taxonomical identification is in progress. For now three sand fly species have been identified: 
P. perniciosus (85.3%), P. sergenti (0.03%), and S. minuta (14.6%). 735 P. perniciosus female 
collected with CDC traps in the 4 stations of seasonal study were dissected and 18 of them were 
found infected with L. infantum (2.45%). Infected females were found in the four stations during 
June, July, and August. A total of 14 isolates were obtained and characterized as L. infantum. 
Host-feeding preferences of sand flies in wild habitats is being done by PCR of cytochrome b, 
sequencing, and subsequent comparison with sequences deposited in the GenBank database 
using standard nucleotide BLAST searches. The following hosts have been identified for now: 
hare, rabbit, dog, and human. The data presented here provide significant epidemiological 
information relative to the spread of human leishmaniasis in the focus. This study was funded by 
EU grant GOCE-2003-010284 EDENext and Comunidad Autónoma de Madrid, Spain. 
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Abstract:  

Jaboticatubas is a Brazilian municipality located in the Serra do Espinhaço at 100 km of the 
capital of the state of Minas Gerais. It is an ecotourism destination since it holds 80% of the total 
area of the National Park of Serra do Cipó, an ecological sanctuary with rich and diversified 
fauna and flora. So far, the phlebotomine sand fly fauna there is unknown. Due to recent 
notifications of human cases of tegumentary and visceral leishmaniases in the municipality we 
started an entomological survey aiming to describe the local phlebotomine sand fly fauna and to 
determine their seasonal fluctuation, the natural rate of Leishmania infection, besides identifying 
the circulating Leishmania in the sand flies infected, if any. Field captures started on May 2012 
and are planned to last on April of 2013. HP light traps are mounted for three consecutive nights 
per month in eight districts of the urban area and two districts in the countryside of 
Jaboticatubas. In the first six months of our study, a total of 463 sand flies were captured. Seven 
distinct species were identified under the following percentages: L. cortelezzi (4.3%), L. 
intermedia (20.9%), L. lenti (2.2%), Lutzomyia longipalpis (12.7%), L. migonei (0.6%), L. 
pessoai (5.8%) and L. whitmani (52.9%). The high abundance of phlebotomine sand flies 
species that are proven vectors of leishmaniases accounted for 87.1% of the captured specimens. 
Work is in progress to achieve the objectives proposed. 
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Abstract:  

The spreading of the visceral leishmaniasis (VL) in Belo Horizonte, the capital of Minas Gerais 
state, illustrates well the urbanization of the disease. Since 2001, increasing numbers of human 
cases of VL have been reported in the city, with 277 human cases between 2009 and 2010. The 
first human cases were preceded by canine cases and the overall prevalence rate of Leishmania 
infection in dogs was around 7%, in the same period. In the present work we aim to determine 
the current status of canine VL in two districts of Belo Horizonte, named Miramar and Salgado 
Filho. Canine surveys were performed from 2010 to 2012 and Leishmania infection was assayed 
by enzyme-linked immunosorbent (ELISA) and immunofluorescence (IFA) assays. A total of 
4,328 dogs were examined with an average of 721 animals per year and district. The prevalence 
rates of Leishmania infection per year were determined as 8.1% (2010), 3.7% (2011), 2.3% 
(2012) for the Miramar district and 4.8% (2010), 2.2% (2011), 4.2% for the Salgado Filho 
district. After necropsy, tissue fragments from the spleen, bone marrow, lymph nodes and skin 
from 51 seropositive dogs were tested for the presence of Leishmania parasites by nested PCR 
(LnPCR) targeting the SSUrRNA gene. The overall percentages of positive samples were as 
follows: 100.0% for the spleen, 80.4% for the bone marrow, 56.9% for the lymph nodes and 
68.6% for the skin, respectively. Bone marrow aspirates were seeded in NNN/LIT culture 
medium and thirty-eight samples (74.5%) showed Leishmania growth. After subculturing, the 
promastigotes biomass will be submitted to nested PCR (LnPCR). Gel-extracted amplicons from 



 

both bone marrow subcultures and tissue samples will be sequenced aiming to identify the 
circulating Leishmania species in Belo Horizonte. 

Financial support: FAPEMIG, FIOCRUZ, Secretaria Municipal de Saúde de Belo Horizonte, 
CNPq. 
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Abstract:  

The Suruwahá are a small, isolated indigenous population of approximately 140 individuals 
living in the southern Amazon. The Suruwahá live on agriculture and fishing, while hunting is 
the main and most prestigious activity. Since 2010 there has been an increase in the number of 
American cutaneous leishmaniasis (ACL) cases recorded among the Suruwahá, which seems to 
be related to the distribution of flashlights to the community by the Fundação Nacional do Índio 
(FUNAI). The use of flashlights has caused a shift in the hunting activity of the Suruwahá from 
strictly diurnal to nocturnal, thus increasing their exposure to the sand fly vectors of Leishmania 
which bloodfeed at dusk/night. Among the Suruwahá, leishmaniasis is called “idu”, which is 
also the name of a foul smelling forest mushroom, that resembles the shape of the ACL lesion, 
and is believed to harbor a spirit that throws arrows that cause the disease. The objective of this 
work is to study the sand fly fauna collected in the Suruwahá Indian Reserve, Tapauá 
municipality, Amazonas state, Brazil. The sand flies were collected during a training course on 
leishmaniasis at the FUNAI Suruwahá base in February 2012. Two CDC light traps were placed 
at hunting tracks and operated for 3 consecutive nights. We collected 374 sand flies (247 males 
and 127 females). The most common species was Trichophoromyia ubiquitalis (82%), while the 
remaining specimens were identified as Th. octavioi, Th. melloi and Th. brachipyga. The sand 
fly species Th. ubiquitalis has a wide geographical distribution in the Amazon and is an 
anthropophilic species that has been incriminated in the transmission of Leishmania (Viannia) 
lainsoni in Pará state. Further studies are necessary to assess the diversity of sand flies in this 
area in order to understand the transmission dynamics of Leishmania among the Suruwahá. 
Financial support: CNPq grant no. 474506/2012-6. 
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Abstract:  

American cutaneous leishmaniasis (ACL) represents a serious public health problem, with 
repercussions on the economy of endemic countries. Unregulated construction and development 
by human populations increases the risk of peridomestic transmission and characterizes a new 
transmission profile. The diversity of sandfly vectors and reservoirs of dermotropic Leishmania 
species is key improving current understanding of the dynamics of disease transmission. To 
determine the likely time that the population is more susceptible to being bitten and to acquiring 
ACL, the hourly rate of sandflies (Psychodidae: Phlebotominae) was investigated in October 
2012 in the city of Adrianople, an area endemic for Leishmania (Viannia) braziliensis in the 
State of Paraná, Brazil. Shannon traps were installed in peridomiciles for one night, between 6 
pm and 6 am. In this preliminary assessment, 878 insects were collected. The times of greatest 
frequency of collection of sandflies were between 3 and 4 am (122 insects collected), midnight 
and 1 am and 5 and 6 am (120), while fewer insects were collected between 6 and 7 pm (04), 7 
and 8pm (28) and between 2 and 3 am (24). The most abundant species was Lutzomyia 
intermedia s.l., 851 examples collected, followed by Lutzomyia fischeri (15) and Lutzomyia 
migonei (12). Lutzomyia intermedia s.l. was more abundant during the second half of the night, 
547 examples collected. This species predominated between midnight and 1 am and between 3 
and 4 am. All the examples of Lu. fischeri were collected between 11 pm and 6 am, while Lu. 
migonei was also collected more frequently during the second half of the night. The abundance 
of specimens of Lu. intermedia confirms its dominance in the region and its possible role as a 
Leishmania vector. Lutzomyia fisheri and Lu. migonei should be considered possible vectors, 
because they have been found parasitized in other endemic areas in Brazil; however, due to their 
low density, the vector role is secondary. Studies developed in Adrianople strongly suggest the 
need to adopt policies that involve health education actions, associated with the notion of 
environmental management and basic concepts concerning the disease as part of a successful 
integrated program of entomological surveillance and ACL control. 
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Abstract:  

Sand flies collected in the Caititu Indian Reserve (Diptera: Psychodidae: Phlebotominae), 
Amazonas state, Brazil 
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American cutaneous leishmaniasis (ACL) in Lábrea municipality is mainly associated with 
activities such as extraction of Brazil nuts, rubber, copaiba oil, among other forest products, and 
affects both indigenous and non-indigenous populations. Data on ACL in indigenous 
populations in this area are scarce, and there is even less information on the etiological agents, 
the non-human animal reservoir hosts maintaining zoonotic/sylvatic transmission, and the sand 
fly vectors involved. The objective of this work was to study the fauna of sand flies collected in 
the Caititu Indian Reserve, Lábrea municipality, Amazonas state, Brazil. The insects were 
collected during seven nights in February 2012, along the Transamazônica road (BR-230). Sand 
flies were collected, using 10 CDC light traps placed at the Brazil nut collection sites (“piques 
de castanha”) used by the indigenous people, during the period of nut collection. The insects 
were identified to species level using morphology, and DNA extraction from pooled females 
followed by ITS1 PCR were used to detect Leishmania DNA in these samples. A total of 960 
specimens distributed in 11 genera and 25 species were collected. The most abundant species 
were Psychodopygus davisi (21% of collected sand flies), Nyssomyia antunesi (12%) and 
Trichophoromyia ubiquitalis (8%). All three species have been previously implicated in the 
transmission of Leishmania parasites: Le. braziliensis and Le. naiffi, Le. lindenbergi and Le. 
lainsoni, respectively. A total of 524 females distributed in 78 pools were used for the molecular 
detection of Leishmania, of which 11 (14%) pools were positive. Future DNA sequencing will 
provide information on the Leishmania species found in the studied sand flies. Our work 
confirms both the presence of Leishmania and sand fly vector species in the studied area. More 
studies are necessary to elucidate the role of each species in the transmission of ACL among the 
indigenous population of Lábrea municipality. Financial support: Projeto Saúde e Condições de 
Vida de Povos Indígenas na Amazônia, Programa de Apoio a Núcleos de Excelência – 
PRONEX/FAPEAM/CNPq, Edital 003/2009. 
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Abstract:  

In the Indian subcontinent visceral leishmaniasis is caused by the protozoa Leishmania donovani 
and is transmitted to humans by the bite of infected sand flies Phlebotomus argentipes in an 
anthroponotic cycle. Sand fly salivary proteins have been highlighted as vaccine candidates as 
sand fly saliva is involved in parasite establishment. Moreover, salivary proteins are gaining 
importance as markers of exposure. Therefore, studies on sand fly saliva would be useful to 
develop epidemiological tools that help to improve control strategies against leishmaniasis. We 
identified salivary antigens of P. argentipes by coupling two-dimensional electrophoresis and 
Western blot techniques. The apyrase SP03, the D7 related protein SP10, the antigen 5 SP05, 
the 33 kDa-like protein SP09, the PpSP15-like SP01, SP02 and SP07 and other proteins without 
assigned protein family (SP06, SP17, SP20 and SP56) were described as immunogenic proteins. 
In a later step, a cDNA library constructed with 120 salivary glands from recently emerged P. 
argentipes was cloned into λTriplEx2 vector and packaged into phage particles (Gigapack III 
Gold Packaging Extract, Agilent). The amplified library showed a titer of 1.72 x 1012 pfu/ml and 
a percentage of non recombinant clones of 5.96 as determined by plating the library by infecting 
log phase XL1-blue cells in the presence of IPTG and X-Gal. Several salivary antigens such as 
the apyrase SP03 (DQ136150), the yellow protein SP04 (DQ136151) and the 33 kDa-like 



 

protein SP09 (DQ136155) among others were isolated from the cDNA library and successfully 
cloned into pCR®4-TOPO® vector (Invitrogen). To our knowledge, this is the first identification 
of antigens present in the saliva of P. argentipes. Moreover, a cDNA library of high titre and 
percentage of recombinant clones was successfully constructed and will be useful as a source of 
material for further studies. Several antigens were isolated from the cDNA library and will be 
further obtained as recombinant proteins to be tested as vaccines candidates or markers of 
exposure. This study was funded by the Spanish Ministry of Science & Innovation (Project 
AGL2008-01592) and EU grant GOCE-2003-010284 EDENext. 
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Abstract:  

Jaboticatubas is a municipality in the Brazilian state of Minas Gerais, with about 17.600 
inhabitants. Jaboticatubas is an important ecotourism destination in the state since it holds 80% 
of the total area of the National Park of Serra do Cipó, an ecological sanctuary with rich and 
diversified fauna and flora. Taken into account recent notifications of human cases of visceral 
leishmaniases in the municipality and the epidemiological role played by dogs in the disease 
cycle, we focused the present study in canine VL. A census survey was performed with 
domiciled male and female dogs, from different ages and breeds, in five distinct districts of the 
municipality. Six hundred and sixty six canine serum samples were collected and screened for 
VL infection by dual-path platform immunochromatography (DPP®). The positive samples 
were tested by enzyme-linked immunosorbent assay (ELISA) in order to have each result 
confirmed. Eight-one samples (12.2%) were found positive by DPP® and about 60% of them 
were confirmed by ELISA. The high incidence of canine VL associated to the reported presence 
of the main VL vector, Lutzomyia longipalpis, in Jaboticatubas may favor the transmission 
cycle of the disease in the municipality. 
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Abstract:  

Sabará is a Brazilian municipality with 126,269 inhabitants located in the metropolitan region of 
Belo Horizonte, the capital of Minas Gerais state. The first cases of canine visceral 
leishmaniases (CVL) in the whole region were notified in the neighborhood of Sabará. In the 
present study we aim to verify the current status of CVL as well as the phlebotomine sand fly 
composition and density in eight districts of that municipality. Two thousand dogs were 
screened for VL through ELISA and IFA. The prevalence infection rates varied from 2.26% to 
5.03%, according to the district, with an average value of 4.25%. Fifty seropositive dogs were 
necropsied and had tissues (spleen, lymph nodes, skin and bone marrow) collected for further 
analysis. Bone marrow samples from those dogs were also seeded in culture medium NNN/LIT 
for parasite isolation. We obtained parasite growth in 38 (76%) of them. Work is in progress to 
identify the circulating Leishmania species in the municipality. Entomological captures were 
performed for three consecutive nights per month from January 2011 to December 2012. A total 
of 482 specimens were captured in the two-year period and the species distribution with 
respective percentages were as follows: Lutzomyia longipalpis (94.81%), L. intermedia (0.20%), 
L. sallesi (2.07%) and L. whitmani (1.45%). Although the density of phlebotomine sand flies 
was apparently low with an average value of 20 specimens per month of capture, L. longipalpis 
was highly predominant in Sabará. The great majority of specimens (76.55%) were captured in 
the peridomicile. Our next step will be to determine the natural Leishmania infection rates and 
the parasite infecting species in those sand flies. 

Financial support: FAPEMIG, FIOCRUZ, CNPq. 
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Abstract:  

At the end of 2010 an outbreak of human leishmaniasis caused by Leishmania infantum was 
detected by the Epidemiological Surveillance System of the Autonomous Government of 
Madrid in the south of the region. Both epidemiological and environmental measures were 
taken: the study of the disease in different domestic and wild animals (reservoirs), the collection 
of sand flies (vector) and the implementation of control measures and communication to the 
population. The aim of the vector investigation is to determine the abundance and distribution of 
sand flies in the area affected by the outbreak, to evaluate the level of risk for the population and 
to guide the fight against the vector and the population at risk. It is a very complex action due to 
the size of the affected area: a surface of 70 km2 where more than 500.000 people live. The 
surveillance was developed in 2011 and 2012 with the use of sticky paper and light traps. In the 
year 2012, twenty-four sampling areas were established with 120 sticky paper traps placed 
fortnightly, following the results obtained in 2011. In the areas with more presence of the vector, 
specific samplings were made to identify breeding places and to design actions of habitat 
destruction and insecticide application in order to reduce sand fly densities. With the aim of  
determine the rates of infection and the source of the female blood meals 2 CDC light traps were 
used in 2 locations in September and October. In 2012 were used 4 CDC traps in a parallel study 



 

and these data are presented in another abstract. The study has shown the role of Phlebotomus 
perniciosus as main vector in the outbreak. It was present in more than 60% of the captures and 
showed high densities near the location of the human cases. The average density exceeded 50 
sand flies/km2, with more than 100 specimens in some locations. The activity of this species 
extended from May to early October. There were two peaks of activity, one in July and a second 
one in September. Regarding the vector control measures taken an estimated reduction in the 
sand fly activity of more than 50% has been achieved in treated locations. A strategy for the 
2013 has been established, based on both the destruction of sand fly breeding habitats and the 
complementary use of insecticides. 
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Abstract:  

Visceral leishmaniasis (VL) presents itself in the process of expansion and persistence of foci of 
transmission in different regions of São Paulo urban areas. The aim of the study was to assess 
the environmental diagnosis and the importance of canine replacement in the Vila Santa 
Teresinha, Bauru. Previously this community presented records of dogs naturally infected by 
Leishmania chagasi. A cohort study was carried out between 2008 and 2012, including 180 
households with the presence of dogs. Serological surveys occurred each six months for the 
diagnosis of canine VL. In the first survey (June 2008 ) of 130 dogs examined 8 were (6.2%) 
infected. After eight inquiries, 484 dogs examined, 12.0% (58/484) were diagnosed positive, 41 
(22.8%) households with the presence of one up to five infected animals. It was found that over 
80% of the households with infected dogs replace one or more dogs, and about 22.0% of these 
households comeback to present infected animals in the following investigations, which 
confirmed the persistence of the conditions for the maintenance of the foci of transmission. The 
strategy of performing biannual identification and removal canine reservoirs enabled reduction 
of the prevalence of canine infection in the first 18 months, followed by a recrudescence in 
follows surveys. We identified environmental risk factors for colonization of vectors of LVC in 
households: the existence of terrain or yard vegetation cover, shaded areas; animal feces or 
decaying organic matter, presence of dogs and other animals. The risks were ranked: absent, 
mild - up to 3 of these factors, and high - with 4 or more factors. Over 90% of households were 
classified between medium and high risk environment for canine VL. One should appreciate the 
quest for environmental sanity, and this should be a priority component in the control of canine 
VL. 

*Supported by CNPq – Doenças Negligenciadas. 
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Abstract:  

Several diagnostic tests have been used in the management of patients suspected of human 
visceral leishmaniasis (VL) enrolled in health services in Brazil. Although the performance of 
these tests is target of several studies, economic aspects are rarely included. The aim of this 
study was to estimate the direct costs of six diagnostic tests available for VL in Brazil: rapid test 
IT LEISH® (Bio-Rad Laboratories, USA); rapid test Kala-Azar detect® (INBIOS International, 
USA); direct agglutination test - DAT-LPC (Laboratório de Pesquisas Clínicas, Centro de 
Pesquisas René Rachou-CPqRR, Brazil); indirect fluorescence antibody test – IFAT (Instituto 
de Tecnologia em Imunobiológicos Bio-Manguinhos, Brazil); polymerase chain reaction (PCR) 
using as target the kDNA of Leishmania and microscopical examination of bone marrow 
aspirate. In the cost-estimates, only the costs of operational nature were included, assuming that 
infrastructure and equipment are in place. The main sources of information were the producers 
of diagnostic kits, the prefecture of Ribeirão das Neves (RN - city of Minas Gerais state, Brazil) 
and CPqRR. All estimates were calculated taking into consideration the 102 patients with 
clinical suspicion in RN, during 2011, for whom any diagnostic test was performed by the 
health system of RN (DAT and rapid tests) or CPqRR (IFAT and PCR).The mean time for test 
performance - from the collection of biological material until the release of the result - of the 
rapid tests IT LEISH® and Kala-Azar detect® and the DAT-LPC was of 30, 50 and 40 minutes, 
respectively, while the mean time for the performance of bone marrow aspirate/examination, 
IFAT and PCR was of 120, 130 and 190 minutes, respectively. The direct costs of these tests 
were: DAT-LPC - US$6.9, IT LEISH® - US$7.7, Kala-Azar detect®- US$8.1, IFAT - US$26.7, 
bone marrow examination - US$27.5, PCR - US$ 43.3. In conclusion, DAT was the diagnostic 
test with lower direct cost, followed by both rapid tests IT LEISH® and Kala-Azar detect®, 
while the rapid test IT LEISH® is the faster, followed by DAT and rapid test Kala-Azar 
detect®. Further studies, evaluating the cost-effectiveness of diagnostic tests for VL are been 
conducted and may help health managers to set up protocols and diagnostic algorithms. 

Funding: Fundacão de Amparo à Pesquisa do Estado de Minas Gerais - FAPEMIG, Belo 
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Abstract:  

Background: 

Leishmaniosis due to Leishmania infantum, is a zoonotic disease, which is endemic in Spain, 
and has been notifiable when found in humans in the Community of Madrid since 1997. In the 
past decade, between 12 and 25 cases per year have been reported in the region. From July 2009 
to December 17, 2012 a total of 403 cases have been reported in the southwest area of Madrid 
with a corresponding incidence rate of 23.21 per 100,000 people. This communication describes 
the environmental steps taken to control the outbreak. 

Methodology: 

Surveillance activities, research, environmental and epidemiological monitoring coordinated 
from the Ministries of Health and Environment. The College of Veterinarians of Madrid 
participated and advice was provided by the Instituto de Salud Carlos III, VISAVET Centre, the 
Veterinary Faculty and the Faculty of Biological Sciences (Universidad Complutense de 
Madrid). 

Results and Discussion: 

When the outbreak was detected multiple measures were implemented with the following 
results: 

- Reservoir: The low seroprevalence in dogs detected using IFAT (less than 2%) does not 
explain the human outbreak in this area. An abundant hare population has been detected in the 
affected area and their possible involvement has been examined. Other reservoirs (rabbits and 
cats) have also been studied. Xenodiagnosis studies confirmed that the hares were acting as a 
reservoir (29% of positivity by PCR from skin and spleen biopsies in March 2012), and a 
Lagomorph Control Plan was launched. A total of 1100 hares and 120 rabbits were captured. 

- Vector: Phlebotomus perniciosus was identified in 64% of the over 20,000 specimens 
collected and high densities of this insect were detected in the outbreak area (45.3 
flebotomines/m2 on average). A Vector Control Plan was also launched and included 
disinsection, cleaning, clearing, etc. 

- Environment: Recent environmental changes in the area with the creation of playgrounds, a 
new road network, etc. have had an impact on the ecology of the sandfly. A plan was set up to 
establish environmental sanitation measures to eliminate vector habitats, including the cleaning 
of organic waste, burrows, sewers, etc. 

- Communication: creation and distribution of information, participation in talks aimed at 
professionals and people in the area. 

Conclusions 

-This is the first report of a non-vectorial transmission route for Leishmania infantum infection 
involving a new reservoir, the lagomorphs, coinciding in an area with a high density of 
sandflies. Xenodiagnosis test confirms their active role in the transmission cycle. 
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Abstract:  

American visceral leishmaniasis (AVL) is a zoonosis caused by protozoan parasites of the 
Leishmania genus. In Brazil, the disease is caused by Leishmania (infantum) chagasi and the 
main vector is the phlebotomine sandfly Lutzomyia longipalpis, found both in natural ecotopes 
and in the rural and urban environments. This vector is known to adapt easily to the 
peridomestic environment. The domestic dog has been incriminated as the main reservoir of the 
parasite in the urban environment, but the control measures based on culling seropositive dogs 
have not shown to be effective to contain the spread of the disease throughout the country. Many 
studies evaluated risk factors for human visceral leishmaniasis but few focused on the 
socioeconomic and environmental factors associated with infection among dogs. Knowledge of 
these factors might help identify the conditions that contribute to the maintenance of 
transmission cycles in the urban environment and identify new targets for intervention. The 
objective of this study was to assess the association between socioeconomic and environmental 
factors and the occurrence of canine leishmaniasis at Teresina city, Brazil. This cross-sectional 
study was developed in ten districts of Teresina, involving 536 houses and 800 dogs. Peripheral 
blood samples were collected by vein punction using vacuntainer tubes without anticoagulant 
for performing serological tests (indirect immunofluorescence test (IFAT) and Enzyme linked 
immunosorbent assay (ELISA)). Serum samples were considered positive when positive in both 
tests. Owners of the selected dwellings were interviewed using a semi-structured questionnaire 
addressing socioeconomic and environment aspects. The association between variables and 
seropositivity was assessed through multilevel logistic regression models. Global seropositive 
prevalence was 42%. There was no statistically significant difference between infection 
prevalence and age and sex of animals, literacy of the household head, presence of other 
domestic animals or with household characteristic like water supply, inadequate sewage disposal 
system, type of floor and roof. Non-breed dogs and those living in houses with absence of 
masory walls, presence of a kennel, and with longer time of dog residency showed higher odds 
of seropositivity. These results suggest that some peridomestic characteristics, especially the 
absence of barriers that allow dogs to have a free access to the street, in association to the 
presence of a kennel might contribute to maintain the infection cycle between dogs. Intervention 
measures oriented to the management of the peridomestic environment and responsible dog 
possession could be useful tools for reducing disease burden in endemic area. 
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Abstract:  

Visceral leishmaniasis is considered a multisystem disease, and occasionally neurological signs 
have been observed in naturally infected dogs. There are even few reports of histopathological 
lesions in central nervous system of asymptomtic dogs, suggesting that parasites or 
immmunemediate mechanisms are involved in the development of cerebral leishmaniasis. 
Although amastigotes have been found in choroid plexus, meninges and central nervous system, 
only Leishmania sp. DNA has been detected in cerebrospinal fluid. A 3-year-old male mongrel 
dog was referred to São Paulo State University in Araçatuba, an endemic area for zoonotic 
visceral leishmaniasis, presenting poor nutritional state, pale mucous membranes, enlargment of 
palpable lymph nodes, hepatosplenomegaly, generalized desquamative dermatitis, onychopathy, 
corneal ulcer, joint swellings and lameness. Visceral leishmaniasis was confirmed by cytologic 
diagnosis and the dog was classified in stage C of the disease. In compliance with a federal law 
the dog was euthanized. Before euthanasia, under general anesthesia, cerebrospinal fluid (CSF) 
was collected by cerebellomedullary cisternal puncture. CSF analysis revealed a clear 
appearance; 13 cell/μl with a predominance of small mononuclear cells (66%), followed by 
large monunucleares (30%) with some macrophages presenting amastigotes of Leishmania, and 
intact neutrophils (4%); proteins: 38.7 mg/dL. Although the dog had no neurological signs, 
because of the presence of amastigotes in CSF, samples from meninges, frontal cortex, 
thalamus, cerebellum, choroid plexus of lateral ventricles and fourth ventricle were collected 
and subjected to Real-time PCR for Leishmania DNA amplification. Mean parasite load was 
16.964 parasites/mL. In none of the previously reported leishmaniasis neurological cases 
amastigotes were found in CSF and parasite load in CNS was evaluated. These findings 
demonstrate that parasites reached central nervous system and even without neurological 
disorders, If this dog had not been euthanized neurological signs would have probably been 
developed. Some authors state that the use of anti-Leishmania drugs could led the parasite to 
escape from the drug in the CNS, however, this dogs had not been treated with any drug. 
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Abstract:  

A 2-years-old, domestic shorthair, male neutered cat, was referred in July 2012 to the Veterinary 
Teatching Hospital of Veterinary Faculty of Lisbon with fever, multiple nodular lesions located 
in the ears and head and contaminated ulcers in the tibio-tarsical and carpical regions. Since 
2011 the cat has been observed by other veterinarians wich treated the animal for pyodermatitis 
with prednisolone, amoxycillin/clavulanic acid followed by doxycycline without clinical 
improvement. 

Following the clinical exam, blood was collected for determination of hematological and 
biochemical parameters, a fine needle aspirative puncture was performed from the skin nodules 
and the animal was tested for feline immunodeficiency virus specific antibodies (FIV) and feline 
leukemia virus (FeLV) antigen. 

Cutaneous nodular aspirates revealed the presence of Leishmania amastigostes by optical 
microscopy. To complement this finding, the quantification of antibodies anti-leishmania was 



 

obtained by indirect immunofluorescent assay technique (IFI titre>1280) and qPCR using 
Leishmania infantum specific probes was performed in blood samples to determine parasitic 
load. Cultures in Schneider's Insect Medium were also made from the aspirated material, being 
the isolated promastigotes infective for mouse. 

Treatment was iniciated with 10mg/kg allopurinol twice a day. After 15 days without any 
clinical improvement, treatment was reinforced with 50mg/kg of injectable antimoniate of N-
metilglucamine (Glucantime®), once a day, for 30 days. 

The total remission of the skin nodules of the ears and head was achieved with this treatment 
but, although the healing seemed to be ongoing, the complete closure of the ulcerative lesions 
located in the hindlimbs was only possible with a surgical approach. 

The medical follow-up was done every two days, and serological and molecular testing was 
performed every two weeks until the end of the injectable treatment. Parasitic load was highly 
reduced as well as IFI titre (1/320). 

The findings indicate that the use of N-metilglucamine antimoniate in associaton with 
allopurinol in the prescribed dose was safe and clinical cure was achieved. Taking into account 
that the prevalence of feline leishmaniosis in cats in Portugal has been increasing in the last 
years it is crucial to consider this differential diagnosis in dermatological lesions. 

Funding: Project FCT PTDC/CVT/ 118566/2010; Grant SFRH/BD/778862011 
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Abstract:  

Nyssomyia neivai is the principal vector of Leishmania sp. causing epidemic Cutaneous 
Leishmaniasis in nine endemic provinces of Argentina. At the regional scale, studying the 
heterogenity of populations can give clues to develop common or differential control strategies, 
to study risk potentiality and migratory routes. If phenotypic variation has environmental and/or 
genetic causes, its study could help to detect local populations with potentially important 
characters. Geometric morphometry is a relevant tool for quantifying phenotypic variation and 
to understand its epidemiological importance. 

To assess differences in shape and size between Ny. neivai populations, we compared wing 
shape of each sex between individuals from two endemic provinces: Jujuy (24 females, 83 
males) and Formosa (70 females, 52 males). In each province we sampled 3 and 5 sites 
respectively. For Jujuy’s females, data from one more site in Jujuy was available. Because of 
low sample size in some sites, the comparisons were only made between the two regions. We 
used 10 landmarks on each wing. 

We found significant differences in the wing shape of females between regions (p < 0,005). 
Sites in Jujuy and Formosa are 400 km apart and belong to different ecoregions (Yungas and 
Chaco Húmedo, respectively). The discrimination between them was not due to their slight size 



 

difference (size contribution= 3%). Their reclassification based on shape showed 78% of correct 
validated classification. 

No significant differences in wing shape were found for males. When analyzing centroid sizes 
between sites, we found significant differences (p < 0,005) between sites in Jujuy that were 80 
km apart. The greatest variability was found at a site in Formosa that was near a goat pen (CV = 
5,6 %); however, sample size at this site was low (n=8). 

These are the first results on geometric morphometry of Ny. neivai wings from Argentine 
populations. Future sampling efforts may help better characterize these sites and other more in 
other endemic provinces. 
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Abstract:  

Outbreak of American cutaneous leishmaniasis (ACL) in Bandeirantes – Paraná in 2007 

Introduction: American cutaneous leishmaniasis (ACL) is a zoonosis that occurs in men and 
wild or domestic animals. In the state of Paraná, ACL is endemic, out of the 12,304 cases of the 
disease reported in southern Brazil from 1980 to 2003, 12,220 (99.3%) occurred in the state of 
Paraná. Objectives: To describe the occurrence of ACL cases in Bandeirantes in 2007, to 
recognize the socio-economic, cultural and leisure activities, to identify the risk factors, to 
describe the knowledge of transmission and the means of prevention, transmission and treatment 
of ACL. Method: A descriptive epidemiological study using data from a questionnaire 
previously developed and adapted from other epidemiological studies. Results: There were 36 
cases of ACL in 2007. Among the 29 individuals interviewed 66% of cases were female and 
aged over 60 years. There was a predominance of domestic activity (55%) and 25% had 
completed only the fourth grade of elementary school, 83% had their own house, while 93% are 
brick with plaster. Most homes have barns, hen houses and pig sties. There are streams in its 
vicinity and the presence of orchards, 83% of households are connected to sewage networks, 
86% have no public service of garbage collection. Regarding frequency in rural areas, 83% of 
the subjects attend, 41% have relatives and 34% visit relatives at least once a week. Regarding 
the environment, the majority reported the presence of organic matter and pets. It is observed 
that the majority of respondents (66%) did not know about ACL and could not inform any form 
of prevention. Conclusion: The presence of this breakout suggests that there are ecological 
conditions that would ensure the reproduction and circulation of parasites. The results suggest 
that transmission of ACL may be occurring in domestic and peridomestic areas. Most of the 
people interviewed are not aware of the aspects of transmission, symptoms and prevention of 
ACL, so interventions are needed in the localities, through educational partnerships with health 
agencies and educational institutions. 
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Abstract:  

Background: Lutzomyia longipalpis is the main vector of visceral leishmaniasis (VL) in Brazil 
with wide distribution. The disease is highly endemic in the semi-arid northeast, where L. 
longipalpis is found in the wild. Sand flies are associated with plants, which can be a clue for 
the transmission of VL. Methods: Sand flies were collected in 4 different points of Serra da 
Capivara National Park, in the semi-arid of southeast Piauí State. A botanic inventory of the area 
was built by using the line method, with the demarcation of 10 parcels of 10m x 5m. The 
botanic samples were compared to the herbarium of the Federal University of Piauí. Results: 
The captures revealed 11 species of the genus Lutzomyia and 31 botanical families. L. 
longipalpis was the most abundant species (65%), present in all collection points. The botanical 
families Fabaceae, Convolvulaceae, Poaceae, Malpighiaeceae e Euphorbiaceae were the most 
abundants. The similarity Sorensen coefficient showed that 3 points were the most similar at the 
fitossociological point of view. In these areas, the proportion of L. longipalpis fluctuates around 
67%. There was a dependency correlation (R2 = 0.89) of the proportion of L. longipalpis to the 
collection points, when compared to other species of sand flies. Conclusions: This study 
demonstrated the association of L. longipalpis with botanical families in the semi-arid of Brazil 
where kala-azar is endemic. The finding indicates the need to map the distribution of L. 
longipalpis according to the flora, as a possible to tool for the control of the disease. 
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Abstract:  

Our group analyzed medical records of clinical cases reported between 2003 and 2008 as part of 
our ongoing investigation of American cutaneous leishmaniasis (ACL) epidemiology due to 
Leishmania (Viannia) braziliensis in the State of Paraná. The spatial and temporal distribution 
of the disease were assessed and the detection coefficient (DC) was determined, according to 
county and health region. We also correlated the disease with the climatic and geographic data 
and vector occurrence. Entomological data analyses were complemented by reports of 
entomological surveillance of ACL in the State of Paraná, conducted by the Entomology Center 
of the State Health Department (SESA-Secretaria de Estado da Saúde). To more fully 
understand the epidemiological features of ACL, knowledge concerning the populations at risk 
is required. Based on SINAM data (a national healthcare database) collected between 2003 and 
2008, we verified a total of 3667 records, 64.44% of which involved autochthones of their 
municipality of residence. The highest number of cases, 959, and consequently the highest 
detection coefficient (CD), was determined for 2003: 12.02 cases per 100,000 inhabitants. In the 
remaining years the number of cases was between 460 and 643. Analysis verified that males 



 

aged 10 or over and whose profession is related to agriculture are the individuals most at risk of 
contracting ACL. The largest number of cases occurred in regions with a Cfa Köppen climate, at 
altitudes of less than 600m and rainfall between 1200 and 1800mm³. The species Lutzomyia 
intermedia s.l. is the most abundant (56.7%) and presents the widest distribution among the 
municipalities and the mesoregion. Lu. whitmani is the second species (31.8%) regarding 
prevalence and distribution. Lu. migonei is present in all CL transmission foci, but at low 
frequencies. These three species represent 92.8% of those of epidemiological importance in the 
State of Paraná. Parasite species were isolated from patient samples and identified by PCR and 
RAPD and 60 strains belonged to L. (V.) braziliensis. In order to control the disease, sanitary 
authorities must develop assistance, prevention and sequel rehabilitation activities. 
Environmental management and other control actions are only likely to be effective if education 
and health promotion actions are implemented. 
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Abstract:  

Canine leishmaniosis (CanL) is a systemic chronic condition and severely affected dogs die 
unless they are adequately treated. Nevertheless, a major proportion of the infected dogs remains 
apparently healthy and act as carriers of Leishmania, capable of transmitting parasites to the 
vector, phlebotomine sand flies. Dogs are the main domestic reservoir for human infection 
where zoonotic leishmaniosis is caused by L. infantum. The present study describes trends in 
CanL seroprevalence over two decades in the municipality of Évora, covering an area of 
1,307.04 km2 in southern Portugal with an average altitude of 300 metres a.s.l. The climate and 
vegetation are typically Mediterranean, with dry hot summers (32-35°C) and maximum of 
rainfall in spring and autumn, and mild winters with temperatures rarely going below 5°C. 
Canine blood samples on filter paper were collected in the years of 1990 (n = 3,614), 1999 
(3,563) and 2010 (n = 1,485). The direct agglutination test (DAT) was used for the titration of 
antibodies specific to Leishmania. The prevalence of DAT seropositive dogs was 3.9% (n = 
141), 9.4% (n = 335) and 5.6% (n = 84) in 1990, 1999 and 2010, respectively. The overall 
seroprevalence was significantly higher in 1999 (9.4%) compared to 1990 (3.9%), but in 2010 a 
significant decrease in seroprevalence (5.6%) was found compared to 1999. From 1999 to 2010, 
seroprevalence significantly turned from higher to lower in the contiguous urban areas 
compared to the contiguous rural ones. Out of the 141 seropositive dogs in 1990, 113 (80.1%) 
were apparently healthy and 28 (19.9%) were considered clinically suspect (0.8% of the total 
study population in 1990). Similar observations were made in 1999 and 2010, where 263 
healthy dogs (78.5%) and 72 (21.5%) suspect dogs (2.02% of the total study population) were 
DAT positive and 71 (80.1%) healthy and 13 (9.9%) suspect dogs (0.87% of the total study 
population) were seropositive, respectively. Lymphadenopathy, followed by onychogriposis and 
skin involvement, were the most frequently observed clinical signs. A significant number of 
dogs of Évora are seropositive for leishmaniosis. A peak in seropositivity was observed in 1999 
and there was a decline in the number of seropositive cases in 2010, to the levels of 1990. There 
was a considerably high proportion of dogs that are seropositive but appear as clinically healthy. 



 

Measures to control human zoonotic leishmaniosis should remain focussed on the canine 
population. 
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Abstract:  

In Argentina leishmaniasis is an endemic and epidemic disease that it has expanded its 
distribution in recent years. To study the presence and abundance of sandflies involved in the 
transmission of this disease, we have developed an economic and new type of light traps using 
white-light LEDs (LLW) and black-light LEDs (LLB). The new traps are a modified CDC 
minilight trap with a leds ring. The aim of this work was to compare the LLW and LLB traps in 
relation to phlebotominae captures. A total of 542 traps were located in different sites: 
peridomiciles of households in urban and rural areas and forest environments, placed in four 
provinces of Argentina. One LLB and one LLW traps were placed in each site overnight (placed 
on consecutive nights, randomized one trap per night). Only 76 sites resulted positives for 
phlebotominae captures (41/190 urban, 24/55 rural and 11/26 forest), with a total of 2711 
sandflies captured. Nine species where present: Lutzomyia longipalpis (50.8%), Nyssomyia 
whitmani (29.4%), Migonemyia migonei (17.3%) and the remaining species representing 2.5% 
of the total captures (Nyssomyia neivai, Psathyromyia shannoni, Evandromyia cortelezzii, Ev. 
sallesi, Micropygomyia quinquefer, Pintomyia pessoai and Brumptomyia sp.). Positive 
association was found between the estimated abundance with both wavelengths for both sexes 
(rs=0.83, p<0.0001 for females and rs= 0.32, p=0.005 for males) but the LLB trap captured more 
specimens than the LLW trap (LLB median abundance = 2.0 (IQR=1;7) and LLW median 
abundance 1.0 (IQR=0;2) for females; LLB median abundance = 5.5 (IQR=1;24) and LLW 
median abundance 1.0 (IQR=0;3) for males). When an analysis comparing sex abundances was 
performed for the three main species we found that this pattern of more captures in LLB trap in 
relation to LLW trap was conserved for Lu. longipalpis in both sexes and for Ny. whitmani only 
for females. We didn't found differences in the median abundance for Mg. migonei for any sexes 
and for Ny. whitmani for males. These results suggest the importance of using the same type of 
trap to compare abundances to avoid biases (in species capture and sex ratio) due to the 
methodology. Based on this preliminary analysis we suggest using LLB instead of LLW in the 
studied region for this type of light traps. 
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Abstract:  



 

The Province of Corrientes is located in the subtropical area of the Northeast region of 
Argentina. The presence of Lutzomyia longipalpis was evidenced since 2009 in the urban area of 
Corrientes city. Entomological surveillance actions were triggered initially aimed to determine 
the distribution of the vector, Lu. longipalpis through entomological survey in an endemic zone 
of canine visceral leishmaniasis in the city of Corrientes (27°28′00″ S, 58°50′00″W). 

This study examined the seasonal fluctuations of population densities of Lu. longipalpis in the 
urban zone of Corrientes.  

The prevailing climate is subtropical without dry season, with abundant rainfall and high 
temperatures with little daily or seasonal variations. The average annual temperature for this city 
is 21°C and its mean annual rainfall, 1,650 mm. 

Sand flies were collected weekly from April 2010 to December 2012. CDC light traps were 
installed at dusk and were operated about 12 hours, for three consecutive nights, in the 
peridomicile of a house. Traps were placed in two different habitats: hen-house and rabbit 
burrow with pigeon. Basic environmental conditions, including temperature and relative 
humidity, were recorded daily.  

A total of 12,119 sand flies were trapped. Sand fly numbers captured over the years 2010, 2011 
and 2012 were 2,780, 5,358 and 3,981, respectively.  

Collection was highest in the rabbit burrow with pigeon (83.5%) compared to hen-house 
(16.5%). 

Sand flies were present during most of the year. Males had the highest number (80%). 

In 2010 capture numbers showed peaks in April, May, October, November and December. 
During 2011 and 2012, peaks in abundance were observed from January to May. For the three 
years, temperatures ranged between 16-28°C and humidity from 64-85%.  

The highest sand fly collection in one night was collected in April 2010, 385 specimens (81% 
males, 19% females) at 22°C and 78 % humidity. Sand fly numbers decreased in June to July as 
the climate became cooler. No sand flies were trapped during the cooler months of July 2010 
and 2011. But in winter 2012, five males were collected at 9°C and one at 4ºC during June and 
seven males at 13°C in July. 

The warmest temperatures recorded in April 2012, reaching 39°C (83% humidity) in three serial 
nights. In these nights 426 sand flies (79% males and 21% females) were collected. 

The relationship between the seasonal population dynamics of Lu. longipalpis and abiotic 
factors will contribute to a broader integrated sand fly control program in Corrientes. For this 
reason, control strategies based on reducing sand fly populations and health education of 
inhabitants about the prevention ways from transmission are necessary. 

Financial support by SGCYT- Salud Investiga Ramón Carrillo 
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Abstract:  

Visceral leishmaniasis is widespread in Brazilian urban areas nowadays and some animal 
species are known reservoirs of this zoonosis, specially the dog. This study aimed at 
investigating  the presence of Leishmania spp. DNA  in bats in order to check if they play a role 
in the transmission. Leishmania (L.) amazonensis DNA has already been detected in bats near 
São Paulo city, a non-endemic visceral leishmaniasis (VL) area and also Leishmania (L.) 
infantum chagasi DNA has been amplified in one bat in the Venezuela, in the preserved area and 
non-endemic for VL. Spleen and skin samples were collected from  375 bats from 19 cities of 
the São Paulo State, Brazil, which are located  in an area of intense transmission of visceral 
leishmaniasis. Leishmania ssp. kDNA  amplification by PCR was positive in 4.5% of the bats;  
higher positivity was seen in spleen samples (94.1%) and  two bats were positive for both skin 
and spleen samples. Among positive samples, 14 were differentiated by RFLP-PCR of the  
internal transcribed spacer region (ITS-1) with HaeIII enzyme and 14.3% of the samples showed 
identical Leishmania (L.) infantum chagasi pattern whereas 64.3% showed  restriction pattern 
of  Leishmania (L.) amazonensis. These results demonstrate the occurrence of different species 
of Leishmania in bats from an endemic area for visceral leishmaniasis, confirming them as 
accidental hosts. This also alerts to the possibility of bats being potential reservoirs for 
leishmaniasis and thus contributing  to transmission of this zoonosis. 
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Abstract:  

The species of the genus Leishmania transmitted by insects subfamily Phlebotominae are able to 
infect hosts that vary according to the ecotope. Were described more than 100 species of 
mammals as potential reservoirs of Leishmania, however was not elucidated the involvement of 
individuals from order Chiroptera in Leishmania´s life cycle, these mammals live in places 
suitable for the presence of phlebotomines and therefore at risk acquiring the parasite making 
them a good reservoir. Due to the lack of information about the participation of bats in 
leshimaniasis cycle, the goal of this study was the diagnosis of leishmaniasis in bats captured in 
the Triângulo Mineiro and Alto Paranaiba. Methods: PCR was performed with blood by 93 bats 
belonging to species captured in the Triângulo Mineiro and Alto Paranaiba by mist nets. Were 
used for PCR primers JW11 and JW12 specific to the genus Leishmania targeting a conserved 
region of kDNA that when a product generates positive 120pb. The PCR products were 
visualized on 6% acrylamide gel and stained with silver. Results: 93 blood samples from bats 
was analyzed, 8 (8.6%) were positive by PCR for leishmaniasis: 3/8 (37.5%) Glossophaga 
soricina; 4/8 (50%) Molossus molossus and 1/8 (12.5%) Phyllostomus hastatus. Discussion: Has 
been demonstrated indirectly leishmaniasis bats in the Old World, through the detection of anti-
Leishmania (Mutinga, 1975; Morsy, 1987). There is only one report of infection with 
Leishmania chagasi just a bat (Carollia perspicillata) in Venezuela (Lima, 2008). This report and 
our finding indicate that bats may be playing an important role in maintaining the cycle of 



 

leishmaniasis in the link between domestic and sylvatic cycle. For identification of Leishmania’s 
species the samples will be sequencing. 
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Abstract:  

Visceral leishmaniasis (VL) is a zoonotic disease caused by Leishmania infantum chagasi 
(Kinetoplastida: Trypanosomatidae), a parasite transmitted to humans through the bite of 
infected females of Lutzomyia longipalpis (Diptera: Psychodidae), which has as a reservoir, the 
dogs, it may submit asymptomatic infection or oligosymptomatic. Rural areas of the 
municipality of Caruaru, Pernambuco, Brazil, are monitored annually before the constant 
change in the epidemiological profile of leishmaniasis and the modulation of population density 
of sandflies. Between the period 2010 to 2012, a total of 456 (44 %) localities was researched 
for leishmaniasis, being collected 3,223 blood samples from dogs. All samples were sent to the 
Laboratory of Endemics of IV Regional Health. 1,050 (32 %) samples were positive for the 
detection of L. infantum chagasi. Even as a component of the program, there were 5,765 
pulverization (71 %), according to the agreement on the Programming of the Shares of Health 
Surveillance (PAVS), Ministry of Health. However, it was observed that the entomological 
surveillance that is one of the most important components of the program is still very early in 
the city. Considering the above, and notorious ensure the sustainability of the actions of the 
program of control of leishmaniasis, seen the importance of knowing the epidemiology of the 
disease in the municipality of Caruaru, in addition to make the component of entomological 
surveillance a practice routine, thereby to understand better the behavior vectorial with purpose 
of guiding the development of improved control strategies. 
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Abstract:  

This study determined the cycle of life and characterized the immature forms of Lutzomyia 
whitmani incriminated to be the vector of the Tegumentar Leishmaniasis (LT) in Maranhão. In 
order to, establish and maintain a colony of L. whitmani in the laboratory, individuals were 
collected in the municipal of Axixá, endemic area of Leishmaniasis in Maranhão. It was found 
that the total life cycle was completed after 39,3 days, eggs revealed an ellipsoid shape, whereas 
the larvae’s exhibited a translucent to yellow cuticles and the pupas had a constant size of 1.5 
mm. The hatching offspring represented a sexual relation of 1 male to 1.3 females. Temperature 
and humidity parameters of colony that minimize a contamination with fungal and mite varying 



 

between 26.20C to 270C and 65% to 72%. In summary, the life cycle of L. whitmani is about a 
month and ten days since maintained the standards of hygiene and control of physical 
parameters established in the colony. These data are important for understanding the biology of 
the vector, as well as for the optimization of techniques for the maintenance of colony, useful to 
support research in other areas and develop strategies for control and prevention of LT. 
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Abstract:  

In this study we examined, whether L. whitmani is susceptible to experimental infection by L. 
brasiliensis, causing Cutaneous and Cutaneous - Unfledged Leishmaniasis, and L. amazonensis, 
causing Diffuse Cutaneous Leishmaniasis. L. whitmani individuals were collected to establish a 
colony free from these parasites. Mice were experimentally infected with L. brasiliensis or L. 
amazonensis parasites. Female of this L. whitmani colony were permitted to feed on mice 
exhibiting clinical signs of the disease. Phlebotominae infected with parasites were detected by 
amplifying a Leishmania 120 bp specific kinetoblast DNA by means of PCR. The L. whitmani 
infection rate for Leishmania brasiliensis and Leishmania amazonensis was 65.2% and 47.4%, 
respectively and confirmed that the vector is susceptible to experimental L. brasiliensis and L. 
amazonensis infection. Comparison of the infection rates revealed statistically significant 
differences. The high L. whitmani infection rate together with epidemiological and 
entomological studies, verified that L. whitmani is responsible for L. brasiliensis infection. 
Remarkably, here we report for the first time that L. whitmani is vulnerable to experimental L. 
amazonensis infection and may be a vector of this pathogen and the distributor for Diffuse 
Cutaneous Leishmaniasis. 
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Abstract:  

American tegumentary leishmaniasis (ATL) may result from human infection with Leishmania 
(Viannia) braziliensis, which causes three forms of disease: cutaneous (CL), mucosal (ML) and 
disseminated leishmaniasis (DL). CL, ML and DL can be found in Corte de Pedra (CP), Bahia / 
Brazil. In the present study we aim to progressively clarify the mechanism of maintenance of the 
ATL endemics in CP. We assessed whether the human cases of ATL in that region occur in 
clusters indicative of outbreaks or isolated like sporadic cases. Two-hundred twenty five CL, 35 
ML and 76 DL cases (336 ATL) were enrolled in CP between 2008 and 2011. Geographic 
coordinates of their living sites were collected by GPS and plotted onto a high definition, geo-



 

referenced, satellite photograph of the region, using a geographic information system (GIS). 
Each form of ATL was analyzed separately. For each new diagnosed case of that particular form 
of ATL (i.e. CL, DL or ML), the distances for the preceding cases that occurred in the 3, 6 and 
12 preceding months were calculated using the GIS tool. Then the correlation between the 
frequencies of recent cases closest to newly diagnosed cases and incremental distances to these 
newly diagnosed cases were evaluated. Overall, CL and DL showed significant inverse 
correlations between frequencies of recent cases and distances to newly diagnosed cases in most 
time strata taken into account, suggesting that outbreaks are more frequent than sporadic cases 
of these diseases in CP. ML did not display correlations suggestive of clusters of disease. This 
suggests that ML may occur as sporadic cases, although a larger sample is necessary for 
reinforcing this conclusion. We also sought to shed some light on the clonality of these 
infections within the host. In a preliminary evaluation, parasites of 94 of the ATL patients 
enrolled in this study were cultured and genotyped by sequencing of a polymorphic locus 
starting at position 3074 in chromosome 24 of the parasites of CP. Eighty seven percent of these 
isolates showed only 1 or 2 haplotypes of SNPs and indels detectable for the CHR24/3074 
locus, suggesting that these infections presented one or two predominant clones of L. (V.) 
braziliensis. However this analysis needs to be expanded to biopsy specimens, which better 
reflect what occurs in the host tissues, particularly given the tendency of some clones of the 
parasite to adapt better to in vitro culturing than others. All in all,  the picture that is emerging is 
of oligoclonal human infections, which occur in clusters for CL and DL, and as sporadic cases 
of ML. 
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Abstract:  

Maio Island is one of the 10 islands from the archipelago of the Republic of Cape Verde located 
in the Atlantic Ocean, 500 km from West Africa coast. 

Canine vector borne diseases (CVBD), including Leishmaniosis, are globally distributed and are 
spreading rapidly. Information regarding CVBD distribution is therefore importante not only for 
the local population of dogs and humans but also for travelling people and their pets. 

This study aimed to contribute to a better knowledge of the presence of hemoparasites such as 
Leishmania, Anaplasma/Ehrlichia, Rickettsia and Babesia/Theileria genus in stray dogs from 
Maio Island, Cape Verde. 

In June of 2011 total blood samples were collected from 77 dogs attended under the scope of 
one Veterinarians Without Frontiers mission. The DNA extraction was performed with the 
commercial kit DNeasy ® Blood & Tissue Kit (Qiagen, Germany) and detection of Leishmania, 
Ehrlichia/Anaplasma spp., Rickettsia spp. and Babesia/Theileria spp. DNA was done by qPCR 
using Taqman® probes. 



 

In this study, Leishmania DNA was not detected in blood samples of any of the 77 dogs 
included. Ehrlichia/Anaplasma was the most frequent CVBD, present in 70.13% (N=54) dogs, 
followed by Babesia/Theileria (3.90%, N=3) and Rickettsia (1.30%, N=1). Considering all the 
CVBDs tested, 3.90% (N=3) of dogs were co-infected with more than one agent and only 
28.57% (N=22) were negative for all of them. 

To our best knowledge, no study has yet found Leishmania or their vectors, phlebotomine sand 
flies, in Cape Verde archipelago. This study on Maio Island, also did not find any dog infected 
with this protozoan. Considering the high number of travelers and their pets, from Leishmania 
endemic countries, that visit the Republic of Cape Verde, periodic surveys of dogs and vectors, 
should be implemented to assure rapid epidemiological data flow to local medical doctors and 
veterinarians. 

Besides Leishmania our results revealed a high frequency of infected dogs with other CVBD, 
especially Ehrlichia/Anaplasma and to a lesser degree Babeisa/Theileria. Further studies are 
needed to determine the pathogenic and zoonotic degree of these hemoparasites infections found 
in Maio Island. 

Funding: This study was funded by the Portuguese Foundation for Science and Technology and 
the European Union (FEDER) through Project PTDC/CVT/118566/2010; PhD Grant 
SFRH/BD/77886/2011 
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Abstract:  

The multiplicity of factors involved in the transmission of the American cutaneous leishmaniasis 
(ACL) constitutes a challenge to its control. The knowledge of such factors may contribute to 
redefine the control strategies. The aim of this study was to determine the prevalence of anti-L. 
amazonensis IgG antibodies and associated factors to infection in 236 school children from one 
to 15 years old. A questionnaire was applied and analyzed with EpiInfo (3.4.3) statistics 
software. Serum samples were collected, from August 2011 to October 2012, submitted to 
Indirect Fluorescence Antibody Test (IFAT) and titers ≥ 40 were considered positive. The 
sample was consisted of: 53.1% female gender; 99.6% from urban area and 50.7% with per 
capita income between two and four times the minimum wage. Antibodies to L. amazonensis 
were found in 14 of 236 (5.9%) children distributed as: 7 of them showed a titer of 40; four of 
80 and three of 160. Data analysis revealed no association of children leishmaniasis and the 
variables described. An assay performed in endemic area from Northern Paraná in 1996 found 
8.5% (58/683) of positive humans, with varying ages. Another one realized in 2012 in Jataizinho 
showed a seroprevalence of 5.5% (4/73) just in adulthood people. The prevalence found in this 
study agrees with the studies previously cited. Moreover, suggests that the number of 
seroprevalent people has not increased and that there is no difference in prevalence between the 
various age groups. 
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Abstract:  

Since 1993, human and canine cases of visceral leishmaniasis (VL) have been reported in Belo 
Horizonte, the capital of the Brazilian state of Minas Gerais. In 2010, 134 human cases were 
reported to the public health services and the disease was considered a serious health problem 
with high incidence and mortality. The objectives of this study were to survey the diversity, 
population, blood feeding sources and natural rates of infection of phlebotomine sand flies 
captured in two districts of Belo Horizonte, named Miramar and Salgado Filho. Entomological 
captures were performed with HP light traps from September of 2010 to October of 2012, in 
nine spots per district. The traps were mounted from 18:00 to 8:00 during three consecutive 
nights per month. The captured males and females were used for species and blood feeding 
source identification, respectively. A total of 5,099 specimens were captured with a high 
predominance of Lutzomyia longipalpis (96.7% of the total of specimens) mostly in the peri-
domiciles (88.8%). Other species captured with their relative percentages were: Lutzomyia 
intermedia (0.12%), L. ischyracantha (0.04%), L. whitmani (0.10%), complex cortelezzii 
(1.86%) and Lutzomyia sp. (1.16%). Five out of 27 engorged sand fly females analyzed 
displayed the 359 bp fragment of the cytochrome b gene of vertebrates. DNA sequencing of 
those fragments is in progress aiming the vertebrate identification. Nested PCR (LnPCR) of total 
phlebotomine sand fly DNA with adequate primers for the Leishmania specific SSUrRNA gene, 
showed the expected 353bp fragment in 23 samples of L. longipalpis and one pooled sample of 
cortelezzi complex, among 47 samples tested. Further DNA sequencing of those fragments will 
allow the identification of the infecting Leishmania at specific level. Minimum infection rates 
were calculated as 33.8%, and 14.3% for L. longipalpis and the cortelezzi complex, respectively. 
The high infection rate of L. longipalpis by Leishmania spp. is in accordance with the high 
prevalence of canine and human cases of VL in Belo Horizonte. We hope our data will 
contribute to a better understanding of the epidemiology of VL transmission in Belo Horizonte. 

Financial Support: FAPEMIG, FIOCRUZ, Secretaria Municipal de Saúde de Belo Horizonte, 
CNPq. 
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Abstract:  

For over three decades, the primary reservoirs of Leishmania (Viannia) braziliensis were not 
known, but the development of PCR protocols to detect parasites in samples obtained from 
sylvatic animals implicated some vertebrate species such as rodents and marsupials as primary 
reservoirs of L. (V.) braziliensis. To observe the infection profile in some of these reservoirs, 
animals from established colonies of Nectomys squamipes, Bolomys lasiurus and Rattus rattus 
were experimentally infected with 106 promastigote forms of L. (V.) braziliensis. After six 
weeks of infection, samples of skin, spleen and liver were processed to purify template DNA for 
detection and quantification PCR assays, using DNeasy Blood & Tissue kit (Qiagen), according 
to manufacturer’s protocol. The initial detection protocol consisted in a nested PCR assay using 
two pairs of SSU rDNA (Small Subunit Ribosomal gene) derived oligonucleotides. The first 
PCR used primers that amplify a conserved region of all trypanosomatids and the second 
reaction used primers that amplify a common region of the Leishmania genus. The 
quantification protocol consisted in a real time SYBR-Green PCR, wherein the parasite load was 
estimated by normalizing the number of SSU rDNA copies per host glyceraldehyde-3-phosphate 
dehydrogenase (gapdh) copy number. We observed a higher positivity in samples of B. lasiurus 
and N. squamipes indicating that these species are more susceptible than R. rattus. However, all 
samples presented a low parasite load, 11.4, 128 and 235 SSU rDNA copies in R. rattus, N. 
squamipes and B. lasiurus samples, respectively, what correspond to the DNA of at most one 
parasite/50 ng of host DNA. Besides, we were not able to observe parasite tissue tropism for the 
three analysed species. The high positivity in samples of B. lasiurus and N. squamipes, and 
concomitant low parasite load, may be features that support the life cycle of the parasite, 
ensuring the role of these rodents as reservoirs in sylvatic cycle. 
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Abstract:  

Leishmania tropica zymodeme MON-8 (syn L. killicki ) is a causative agent of cutaneous 
leishmaniasis (CL) in Tataouine region, Southeastern Tunisia, North Africa. This area is situated 
in the northeastern part of the Sahara Desert; and is located in a mountainous area under arid 
climate. An epidemiological survey recording all CL cases due to this Leishmania species in the 
region showed that cases were geographically scattered, which suggests a zoonotic reservoir 
host. The purpose of our work was to explore L. tropica transmission cycles in this region. Sand 
flies specimens were collected by CDC light traps in and around houses of L. tropica CL cases 
and in the habitats of the North African gundi which is extremely abundant in natural and peri-
domestic environments of the area and highly suspected as reservoir. Sand flies were identified 
according to morphological characters and by a comparative sequence analysis of cytochrome b 
gene to distinguish between Phlebotomus (P.) chabaudi and P. riouxi. Live female specimens 
were dissected; the head and genitalia were used for species identification; The gut was 
examined for promastigotes detection. In case of positivity, cultures were performed in Novy-
Nicolle-MacNeal medium. Gundis were manually caught by the local population near the 
entrances of caves and crevices inhabited by the rodent and then kept alive in cages; Animals 
were physically examined; Blood samples and nasal biopsies were used for DNA 
extraction.Leishmania infection was evaluated by real-time kinetoplast DNA polymerase chain 



 

reaction. Species identification was performed by internal transcribed spacer one (ITS1)-PCR-
restriction fragment length polymorphism and high-resolution melting analysis of the 7SL RNA 
gene.Diversity analysis showed that P. sergenti was the most abundant sandfly species inside 
houses whereas P. riouxi was the most abundant in the natural habitat of gundis. Both P. 
sergenti and P. riouxi were equally present around houses in anthropogenic and semi-
anthropogenic habitats. This distribution was consistent with the possibility of two transmission 
cycles: P. riouxi transmitting L. tropica among wild populations of rodent and P. sergenti 
transmitting the same parasite strains to humans within or near their houses. L. tropica was 
identified after a dissection and culture in Phlebotomus sergenti caught inside the house of CL 
patient and by a real-time PCR in five gundis. Alignments of the ITS-1 DNA sequences and 7S-
HRM curves analysis indicated that similar genotypes were present in humans, a sandfly and 
gundis from the same region. This suggests that P. sergenti and the North African gundi are 
respectively, the vector and the reservoir host of L. tropica in Southeastern Tunisia. 
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Abstract:  

To quantify the dose of Leishmania mexicana parasites, the proportion of metacyclic 
promastigotes and the tissue immune response following transmission we developed a strategy 
using a very sensitive quantitative analysis of both Leishmania and mouse transcripts on a bite 
site. 

A real-time reverse transcription quantitative PCR (RTqPCR)-based method was optimised to 
analyse parasite and mouse transcripts on the same bite site. One hour post- blood-feed, bite 
sites were collected and processed for RNA extraction. Using the Leishmania gene target 
ssrRNA and the metacyclic-specific transcript sherp (small hydrophilic ER-associated protein) 
we could accurately detect 1 transmitted promastigote and confidently differentiate a range of 
metacyclic doses (from 75% to 100%) for 5 or more transmitted parasites. Our results with 
individual sand fly bites show that the majority of flies transmit relatively homogenous 
populations of metacyclic promastigotes (78% delivered 95-100% metacyclics per bite). Closer 
analysis revealed high dose transmissions (> 1,000 promastigotes) contained more non-
metacyclic promastigotes (56% delivered < 95% metacyclics per bite) compared to low-dose 
transmissions (≤ 1,000 promastigotes; 13% delivered <95% metacyclics per bite). In addition, 
using the chemokines ccl3 and cxcl2 we found that infected bites attracted 4.4 and 3.8 more 
macrophages and neutrophils to the bite site, respectively, compared to uninfected fly bites 
which increased significantly with numbers of parasites inoculated (p < 0.05). 

These results describe a versatile method capable of analysing the composition of the 
transmitted dose and the corresponding host tissue or immune response to infection. 
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Abstract:  

The cities of Clorinda (Formosa), Iguazú (Misiones) and Chajarí (Entre Ríos) are locatedin the 
area with vectorial transmissiom canine visceral leishmaniasis (CVL) in Argentina. The three 
cities belong to three eco-regions: Clorinda in the "Chaco" region on the border with Paraguay. 
The city of Iguazú, in "Paranaense" region on the border with Paraguay and Brazil, and Chajarí 
in the "Espinal" region on the border with the Republic of Uruguay. The city of Clorinda has the 
first record Lu. longipalpis for Argentina associated with urban CVL, in 2004, whereas in 
Iguazú and Chajarí Lu. longipalpis was reported for the first time in 2010, Chajari in turn being 
the southernmost record of the distribution of vector for Argentina up to now. This study 
compared the abundances of Lu. longipalpis between these three cities with transmission of 
CVL, at the same time analyzing whether differences exist in relation to Lu. longipalpis 
morphotypes between the three eco-regions. The captures were performed during March 2012 
with mini CDC light traps placed in the peridomestic environments for two consecutive nights, 
following the “worst scenario” criterion. A total of 3829 sand flies of Lu. longipalpis were 
collected. Iguazú were sampled at 51 sites, while Clorinda and Chajarí were sampled at 20 and 
10 sites respectively. The percentage of positive sites obtained was highest in Iguazú 92%, 
followed by Clorinda 80% and Chajarí 50%, Total abundance of was higher in Iguazú, 2897 
individuals, followed by Clorinda with 700 and Chajarí with 309 . This can also be observed for 
the most abundant sites, Iguazú obtained the highest with 631 individuals, Clorinda and Chajari 
follow with 543 and 221 respectively. These results showed a different availability of sites with 
conditions (climate, macro and microhabitat characteristics) for phlebotominae reproductive 
success, although the different effort of capture and different size of cities could introduce a bias 
in the same. Lu longipalpis morphotype was also analyzed for the first time for Argentina, The 
results show that 100% of the specimens observed have two light spots located in the tergites 3 
and 4 (morphotype 2 S), despite the eco-region (Chaco, Paranaense and Espinal). 
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Abstract:  

The diagnostic screening test for canine visceral leishmaniasis (canVL) recommended by the 
Brazilian Ministry of Health were ELISA-BioManguinhos (ELISA-Bio) and IFAT-
BioManguinhos (IFAT-Bio), until 2011. However, after the development of a new rapid 
immunochromatographic test (DPP) by BioManguinhos, it has been used instead IFAT. The aim 
of this study was to investigate the performance of the DPP test, and compare it with ELISA-
Bio, IFAT-Bio, L.chagasi-ELISA and L.chagasi-IFAT, two in house test standardized in our 



 

laboratory using Leishmania (L.) infantum chagasi promastigotes as antigen. For this purpose, 
sera of 66 dogs with infection confirmed by immunohistochemistry (IHC), and 18 negative 
controls (healthy animals living outside endemic area) were tested. To detect cross-reactivity, 
sera of dogs with ehrlichiosis (n=17), babesiosis (n=9), toxoplasmosis (n=9), neosporosis (n=6), 
neosporosis/toxoplasmosis co-infection (n=4), Chagas disease (n=6) and dirofilariosis (n=4), 
with no Leishmania infection, were also tested. The sensitivity of the DPP test (93.9%) was 
equal to ELISA-Bio (93.9%), slightly inferior to L.chagasi-ELISA (96.9%), IFAT-Bio (97.9%) 
and L.chagasi-IFAT (97.7%). The specificity was higher in both DPP test (94.4%) and 
L.chagasi-ELISA (97.2%) compared to ELISA-Bio (75%), IFAT-Bio (66.7%) and L.chagasi-
IFAT (50.8%). Strong cross-reactivity was observed on IFAT-Bio and L.chagasi-IFAT with sera 
from dogs with Chagas disease (67 and 100%), toxoplasmosis (33 and 44%), neosporosis (50 
and 100%) and ehrlichiosis (71 and 29%), respectively. L.chagasi-IFAT presented 100% of 
cross-reactivity with sera from dogs with neosporosis/toxoplasmosis co-infection. ELISA-Bio 
showed cross-reactivity especially with sera from dogs with Chagas disease (50%), babesiosis 
(33%) and ehrlichiosis (35%). DPP and L.chagasi-ELISA presented, respectively, 44 and 22% 
of cross-reactivity with sera from dogs with babesiosis. Agreement was excellent (k=0.93) 
between DPP and L.chagasi-ELISA, moderate (k=0.67) when both tests were compared to 
ELISA-Bio and discreet compared to IFAT-Bio (k=0.47) and L.chagasi-IFAT (k=0.37). Besides 
the advantage of being a quick test, the DPP showed better performance than ELISA-Bio, IFAT-
Bio and L.chagasi-IFAT especially concerning cross-reactivity, and provided very similar 
results to the L.chagasi-ELISA that used the specific causing pathogen of canVL, as antigen. 

Supported by LIM-50 HCFMUSP, FAPESP and CNPq. 
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Abstract:  

Background 

In Suriname, cases of cutaneous leishmaniasis (CL) have increased over de past decade and are 
becoming a public health problem, according to the dermatology Service. Also Leishmania 
species other than L (V.) guyanensis have been found such as L (V.) braziliensis, L (L.) 
amazonensis, and L (V.) naiffi. Transmission occurs mainly in the forested hinterland through 
the bite of an infected female sandfly of the genus Lutzomyia. Due to an increase in activity in 
the hinterland because of gold mining, tourism and logging, many people travel to these areas 
with a high risk of getting infected. The district of Brokopondo is one of the high risk 
transmission areas in the hinterland because of high mining activities, the presence of tourist 
camps and the major of road leading to the interior passes through this district. 

Aim  



 

The last sand fly survey in Suriname is dates from the period between 1952 and 1984, and 
therefore information regarding the potential vectors of leishmaniasis in Suriname is limited. 
This study aims to broaden the knowledge of vectors of medical importance involved in the 
transmission of CL in one of the foci in Suriname. 

Methods/principal findings 

Sandflies were collected using CDC light traps in the period between September 2010 and July 
2011, mainly in the rainy season. The survey was performed in areas around mining plots and 
villages. A total of 665 sandfly specimens were captured belonging to 21 different species. The 
most abundant species were L. ubiquitalis (37.8%), L. squamiventris maripaensis (4.5%), L. 
ininii (3.6%), L. longipennis (2.7%), and L. infraspinosa (1.8%). Also other known vectors of 
Leishmania were captured: L. umbratilis (0.8%), L. flaviscutellata (0.6%) and L. whitmani 
(0.3%). In addition 2 not previously recorded species for Suriname were captured: L. ayrozai 
and L. carvalhoi.  

Conclusion 

This study provides an update of the sandfly diversity of the district Brokopondo and recorded 2 
new species for Suriname of which 1(L. ayrozai) is a known vector of Leishmania in other 
Latin-American countries. 
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Abstract:  

Visceral leishmaniasis (VL) in Brazil, is an endemic peri-urban and rural zooantroponose. This 
disease is potentially fatal in humans whith a mortality up to 10% when no appropriate treatment 
is instituted. According to the Brazilian Ministry of Health, the expansion of this zoonosis has 
affected individuals with co-morbidities such as malnutrition and low immunity, which has 
caused a high number of deaths. The northern region of Minas Gerais state there is a high 
notification rate of human cases. Dog is an important domestic reservoir, and is the major 
responsible for the VL endemic. In the indigenous land Xakriabá (ILX), the prevalence of mild 
to severe malnutrition among children < 13 years old is high. Thus the aim of this study was to 
evaluate the seroprevalence of canine visceral leishmaniasis (CVL) in ILX. A census serological 
survey was conducted in 17 of the 32 villages of ILX. Blood dried on filter paper was collected 
from 949 dogs and sent weekly to the Laboratory of Epidemiology of Parasitic Diseases, School 
of Medicine of Federal University of Ouro Preto in plastic bags containing silica gel. The eluate 
obtained was used to perform the ELISA and indirect immunofluorescence assay (IFA). 33.7% 
of the samples were positive for ELISA and 7.6% positivity in IFA. The prevalence of CVL was 
heterogeneous for villages, ranging from 14.6 to 60.0% for ELISA and from 1.3 to 32.8% for 



 

IFA. Dogs seropositive for both tests were euthanized (n=35) and 24 necropsied. Of these, 23 
(95.8%) had clinical symptoms of LVC: onychogryphosis or splenomegaly (91.3%), 
lymphadenopathy (90.5%) and weight loss (30.4%). We collected spleen, lymph nodes, skin and 
bone from the necropsied dogs, and the samples were sent frozen in liquid nitrogen to the 
Laboratory of Leishmaniasis and Vaccines, Biological Science Institut of Federal University of 
Minas Gerais. The marrow culture was positive for promastigotes of Leishmania sp. in 12 dogs 
(57.1%) and the species isolated was Leishmania (L.) infantum chagasi. The prevalence of LVC 
in this indigenous area is high, and considering the vulnerability of the child population, ILX 
should be classified as an area of permanent surveillance. Financial support: CNPq 
(481001/2010-7), FAPEMIG (PPM-00154-12) e CAPES (23038.007082/2011-52). 
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Abstract:  

Introduction: Visceral Leishmaniasis (VL) is endemic in 43 out of 64 districts in Bangladesh. 
Robust community surveillance has estimated VL incidence in highly endemic areas in 
Bangladesh. It is also among the most vulnerable countries affected by climate change. How 
climate variability affects the occurrence of VL in Bangladesh is yet to be evaluated. We aimed 
to determine relationships between changes in climate parameters and the occurrence of VL in a 
highly VL endemic area in Bangladesh. 

Methods: We conducted an ecological study. We obtained data on climate parameters including 
temperature, rainfall, humidity and cloud cover from 2000 to 2009 in Mymensingh District from 
the Bangladesh Meteorological Department. Details of VL cases reported at Fulbaria Upazila 
Health Complex (UHC) in Mymensingh District for the same period were extracted from UHC 
records. We used scatter plots to observe seasonality and monthly peaks of VL cases against 
different climate parameters. Due to over dispersion, a generalized linear negative binomial 
regression model was developed using monthly VL cases and climate parameters. We included 
indicator variables for each month and year respectively to account for seasonality, long term 
trends, or other variations. To adjust autocorrelations, we added an autoregressive term (at order 
one) to the model. We adjusted for potential mutual confounding between the four parameters to 
identify independent associations of monthly VL cases and individual climate parameter. 

Results: There were several seasonal peaks of monthly VL cases, the highest in June-July every 
year. Major annual peaks were found in 2005, 2006 and 2008. VL cases in Fulbaria increased 
with increased humidity (p<0.001) and rainfall (p=0.040) with lag 0-6 months. VL occurrence 
did not vary considerably with changes in temperature (p=0.068) and cloud-cover (p=0.394). 
However after adjusting for mutual confounders among monthly VL cases and other climatic 
parameters, only humidity showed significant association (p=0.039). Each 1% increase in 
humidity was associated with a 4% increase in the number of VL cases after 6 months. 

Discussion: Humidity was the only contributing factor for increasing monthly VL occurrence in 
our study. The wide range of lag period may be due to the variation of the incubation period of 
VL as well as differential care seeking delay of patients. Further studies on vector density are 
needed to reconfirm the findings of our study. 
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Abstract:  

In Venezuela leishmaniasis is a public health problem. In the 2006-2010 period 11,376 cases of 
localized cutaneous leishmaniasis (LCL) were registered, reflecting an average annual rate of 
8.15 cases per 100,000 inhabitants (2,275 cases per year). The objective of this study was to 
determine risk areas for LCL according to the geopolitical divisions of the country (states, 
municipalities and parishes), and quantify the exposed population. This was done by calculating 
the average annual rate (AAR) of the quinquennium under study per 100,000 inhabitants. A 
scale was developed with five risk levels defined by the following parameters: No Risk (NR), 
AAR of 0.5 or less; Very Low Risk (VLR), AAR of 0.51 to 5; Low Risk (LR), AAR between 
5.01 and 10, Moderate Risk (MR), AAR between 10.01 and 100, High Risk (HR), AAR over 
100. Populations were estimated according to the National Statistics Institute (INE), 2001 
Census. Based on the criteria used none of the states were considered HR, 9(37.5%) states were 
MR, while at the other end only 4 of them can be considered NR. At parish level, the smallest 
political division, was observed that of the existing 1,116,  32 are HR with an AAR ranging 
between 100 and 450 cases per 100,000 inhabitants; these represent 2.87% of the parishes with a 
population of 353,655 inhabitants (1.27% of the total population). The average population per 
parish in HR areas is 11,051.70, so apparently these are relatively small parishes with regard to 
the number of inhabitants. HR Parishes are distributed in 13 states, primarily associated with 
mountainous or Andean foothills zones. On the other end of the scale, 578 (51.79%) parishes 
were found to have no LCL risk according to the criteria used; 14,365,690 persons inhabit these, 
ie 51.54% of the general population. In these parishes the average population per parish is 
24,854.14 inhabitants. 539 (93.25%) NR parishes did not report a single case during the period. 
Conclusions: This analysis allows the identification of high or moderate endemicity areas where 
the implementation of preventive and control measures could be more effective, resulting in 
greater benefits for affected populations. The analysis of the results at state level does not permit 
the identification of HR areas, to achieve this the analysis must be carried out at the lowest 
levels of disaggregation (parishes). A tendency is observed that the average of inhabitants in HR 
parishes is lower than in parishes where there is no risk of disease. 

 
 - EPIDEMIOLOGY 
[785]  
P 798 - STUDY OF VECTORS AND HOST OF LEISHMANIA IN VISCERAL AND 
CUTANEOUS LEISHMANIAISIS AREAS IN CENTRAL WESTERN OF MINAS GERAIS 
STATE – BRAZIL 
SILVA, E.S.1; TEIXEIRA NETO, R.G.2; NASCIMENTO, B.W.L.3; TONELLI, G.3; BOTELHO, 
H.A.2; ANDRADE FILHO, J.D.3; GONTIJO, C.M.F.2 
1.UNIVERSIDADE FEDERAL DE SÃO JOÃO DEL REI – CAMPUS DONA LINDU, DIVINÓPOLIS, MG, BRAZIL; 2.LABORATÓRIO 
DE LEISHMANIOSES – CENTRO DE PESQUISAS RENÉ RACHOU – FIOCRUZ/MG, BELO HORIZONTE, MG, BRAZIL; 
3.CENTRO DE REFERÊNCIA NACIONAL E INTERNACIONAL PARA FLEBOTOMÍNEOS – FIOCRUZ/MG, BELO HORIZONTE, MG, 
BRAZIL. 
Keyword:reservoirs; vectors; epidemiology 
 

Abstract:  



 

Leishmaniasis is a parasitic disease caused by protozoa of the Leishmania genus, which are 
transmitted by phlebotomine sand flies to different vertebrate hosts. Over the last decade, the 
geographical spread and the number of cases of visceral leishmaniasis (VL) and cutaneous 
leishmaniasis (CL) has increased considerably within Brazil, making it one of the most serious 
problems faced by the public health authorities. 

Divinópolis municipality is considered an endemic region of CL. From 2000 to 2011, 52 cases 
were recorded by Health Authorities. Considering the occurrence of VL in the municipality, 15 
cases were registered in the last 5 years, being considered a moderated transmission area. 
Disorganized growth of Divinópolis can favor the proximity of suburban and residual forest 
areas. This fact can promote the occurrence of transmission cycles of leishmaniasis. 
Nevertheless there are no concluded studies about the epidemiology of leishmaniasis in the 
municipality. 

The aim of this study was provide information about sand flies vector and wild and synanthropic 
host animals in urban and green areas of Divinópolis municipality. 

Sampling of vectors was performed every month between September 2010 an August 2011, 
using CDC light traps (HP model), located in fifteen houses and five green areas in the 
municipality. To capture small rodents and marsupials traps were distributed across transects in 
the green areas (twenty traps were placed along each trail) and in the same fifteen houses (two 
traps per house). Catches of small mammals were held every two months. 

Presence of the parasite was also investigated by amplifying DNA isolated directly from the 
tissue samples of small mammals and sand flies. Different targets of Leishmania DNA, hsp70 
and internal transcribed spacer ITS1, were used to detect and identify the parasite. 

A total of 102 specimens of small mammalian and 1064 sand flies were collected. Urban sites 
displayed a much higher abundance of phlebotomines than the green areas (83,7% and 16,3% 
respectively). However abundance of small mammalian was higher in green areas (97,1%). 

A total of three specimens of small mammalian was positive in the PCR for leishmania, one 
Didelphis albiventris and one Necromys lasiurus infected by L. braziliensis, and one Rattus 
rattus infected by L. infantum. None sandfly was positive in PCR reactions analyzed, but from 
the 17 collected species, seven are proven or suspicious vectors of Leishmania. The main vector 
of L. infantun, L. longipalpis was the most abundant species (76,9%). 

Further studies will be developed and spatial analysis of vector and host may provide important 
information for understanding the epidemiology of leishmaniasis in this study area. 
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Abstract:  



 

Introduction: The introduction of the etiological agent from domestic reservoirs in areas infested 
by Lutzomyia longipalpis, seems to be a facilitator of urbanization Visceral Leishmaniasis (VL). 
For vector control is used with household insecticide spraying of pyrethroids class; however, 
other alternative and complementary measures have also been used as topical treatment of dogs 
with insecticides and use of dog collars impregnated with deltamethrin 4% . Objective: To 
evaluate the prevalence of Canine Visceral Leishmaniasis (CVL) after the use the dog collars 
impregnated with deltamethrin 4% in the city of Tres Lagoas - MS (Brazil) in 2008 and 2009. 
Methodology: The study was based on secondary data analysis of Surveillance, Center for 
Zoonosis Control of Endemic Diseases sector and the city of Tres Lagoas. We evaluated the 
results of interventions in 10 sectors in the area of intense transmission, in 2008 and 2009. 
Results: In 2008 the sectors were sprayed, 1, 2, 5 and 10 with presence of 988 dogs in residency, 
of which 83% (n = 816) received the collar and 172 were collected for euthanasia to be reactive 
serum. In 2009 nine sectors were sprayed with the presence of dogs in 3005 in residency and 
19% (n = 561) were reactive serum being collected for euthanasia and the others received 
collars. Only sector 7 was without spraying these two years using only the collars as an 
alternative measure. Of the four sectors that received the spray and used the collar in two 
consecutive years, there was a reduction in the prevalence of CVL in sectors 2 and 5: the 
156.250 / 00 142.860 / 227.090 00 and / 00 to 160.870 / 0 respectively. However, in sectors 1 
and 10 there was an increase in the prevalence of CVL. By comparing the prevalence of LVC 
from 2008 to 2009 showed that the sectors 3, 4, 6, 8 and 9 before distribution of collars 
prevalence ranges from 178,95 0/00 to 406,78 0/00 and further to the distribution of Collars 
ranged from 114,290/00 to 258,160/00 . In Sector 7 where only the collars were used, the 
prevalence of CVL ranged from 202900/00 in 2008 to 190.750/00 in 2009. The prevalence of 
CVL decreased in 8 of the 10 sectors in the area of intense transmission. Conclusion: Despite 
the cost of the dog collar impregnated with deltamethrin to 4%, their continued use in dogs no 
reagents, coupled with measures recommended control was efficient in reducing the prevalence 
of CVL in the city. 
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Abstract:  

Phlebotomine sand flies transmit pathogens to humans and non-human animals worldwide, 
including the protozoan Leishmania. Different clinical manifestations of leishmaniases arise 
from infections with different species of Leishmania, which in turn can be transmitted by 
different species of sand flies. There are over 800 species of sand flies recorded in the world, of 
which 98 are proven or suspected vectors of human leishmaniases; these include 56 species in 
the New World involved in the transmission of 15 Leishmania species. Current studies provide 
approximate numbers of sand flies species incriminated or suspected in the transmission of 
leishmaniases, however, systematic data concerning the actual number of species involved, the 
technique used for the detection, the location of the study and the correlation parasite / vector 
are not yet available. Thus, the availability of such a database is extremely important to help 
elaborate future studies, since the disease occur in all states of Brazil. Here, we review the 
number of sand flies species incriminated in the transmission of Leishmania since the decade of 
1970 and the findings of natural infection in sand flies captured in Brazil. We have found a total 
of 44 species belonging to 10 genera involved in the transmission of leishmaniases: 
Bichromomyia (3), Evandromyia (5), Lutzomyia (4), Micropygomyia (2), Migonemyia (1), 
Nyssomyia (8), Pintomyia (5), Psathyromyia (3), Psychodopygus (12) and Trichophoromyia (1). 



 

Our results showed that two genera, Psychodopygus and Nyssomyia presented more species 
found with Leishmania, 12 and 8 species, respectively. The latter genus presents infection with 
six confirmed species of Leishmania, while Psychodopygus had only two confirmed species of 
this parasite. Dissection of the digestive tract of the insect with subsequent characterization of 
the parasite was the most used method in papers published until the 80’s. Given the difficulty of 
dissection techniques and the continuous improvement of molecular tools, there has been an 
increase in the number of works based on the detection of parasite DNA. According to the data 
we compiled, only a small number of species fit the criteria for vector incrimination and few 
studies were conducted to establish the actual role of these species in the epidemiological cycle 
of leishmaniasis. 
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Abstract:  

Leishmaniasis is a zoonotic disease caused by parasites of the genus Leishmania that has 
expanded beyond its natural range and is becoming increasingly urban, changes linked to 
environmental degradation. Although Leishmania (Viannia) braziliensis has been detected in 
dogs, cats and horses, in some areas, there is no apparent correlation between infections in 
humans and domestic animals, pointing to the role of wild fauna reservoirs in the maintenance 
and transmission of leishmaniasis. Currently the most likely candidates for wild reservoir 
species are small mammals such as rodents and marsupials. The objective of this study was to 
detect Leishmania sp. in the bats of Campo Grande, Mato Grosso do Sul, an endemic area. 
Using PCR and PCR-RFLP, we identified Leishmania (Viannia) braziliensis in a blood sample, 
a lesion and a slide imprint of liver from two bats (Chiroptera). The animals testing positive 
were found in both a rural site and an urban site, indicating that bats in various environments in 
the region may be carrying the parasite and could play a role as sylvatic reservoirs. This is the 
first register of Leishmania in bats in the state and the first register of L. (V.) braziliensis in bats. 
Given the large populations of urban bats, their mobility, and their ability to come in close 
contact with humans, these results could have serious implications for public health and the 
control of leishmaniasis in Mato Grosso do Sul. The small number of studies on Leishmania in 
bats indicates a need for further investigation into the role they may play as potential reservoirs 
of the parasite and possibly establishing urban cycles of transmission of the disease. 
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Abstract:  



 

 

Visceral Leishmaniasis or Kala-azar (KA) is a serious health problem in India. Characterization 
of Leishmania sp. is tremendously important to understand the epidemiology, taxonomy and 
population genetics of the parasites which eventually helps in designing suitable drug regimen to 
conflict the disease. In this study, we typed the clinical isolates [n=15] of Leishmania species 
collected in the period 2006–2010 from patients diagnosed with Kala-azar and Post Kala-azar 
dermal leishmaniasis (PKDL) by RAPD-PCR method using eight selected primers and 
Restriction Fragment Length Polymorphism (RFLP) of three genetic markers viz., Internal 
Transcribed Spacer (ITS), ITS1 and heat shock protein 70 (hsp70). Experimentally, ITS, ITS1 
and hsp70 regions of genomes of all the clinical isolates were separately amplified by PCR and 
then digested with restriction enzymes: ITS with Alu1, EcoR1 and Msp1, ITS1 with Hae III and 
Rsa1 and hsp70 with Hae III. The RAPD profiles and the RFLP profiles of the clinical isolates 
were compared with that of the WHO reference strains for Leishmania donovani (DD8) and 
Leishmania tropica (K27), respectively. The ITS1 regions of all the clinical isolates along with 
the two WHO reference strains were sequenced and a phylogram was constructed. Interestingly, 
the RAPD and the RFLP profiles and phylogram revealed closeness of one isolate (T5) with 
K27. This observation is in congruence with an earlier report claiming that both the species are 
responsible for KA in India and thus, emphasizes urgent need for systematic characterization of 
the clinical isolates of Indian KA as appropriate treatment administration relies primarily on 
proper diagnosis. We have also checked the drug sensitivity of the clinical isolates for the drugs 
Sodium Stibogluconate (SSG) and Miltefosine respectively. The clinical isolate, T5 is 
unresponsive to SSG (Sodium Stibo Gluconate) but sensitive to Miltefosine. 
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Abstract:  

Leishmaniasis is caused by protozoan parasites of Leishmania genus, and is characterized as a 
complex of diseases with a large spectrum of clinical and epidemiological diversity. Visceral 
leishmaniasis has the dog as the main reservoir of the parasite, especially in South America, 
where a high level of canine infection is associated with an increased risk of human disease. 
Ministry of Health recommends serology (ELISA, DPP) as a diagnostic method of canine 
visceral leishmaniasis. However, ELISA can result in false positives, especially for cross-
reactivity with other parasites, such as Trypanosoma cruzi, dermotropic Leishmania species, 
Babesia canis and Erlichia canis. In Minas Gerais, the disease is expanding. In Triângulo 
Mineiro, despite to be endemic for Chagas disease, is still considered non-endemic for visceral 
leishmaniasis. 229 Serum samples were collected from dogs from Uberaba (128), Delta (15), 
Água Comprida (58), Nova Ponte (13) and Perdizes (15), cities belonging to Triangulo Mineiro 
and Alto Paranaiba region. Other biological samples from these animals had been previously 
tested by PCR for Leishmania spp. and T. cruzi. Antibodies anti-Leishmania were determined in 
a home made ELISA, using soluble crude antigen from promastigote forms of L. infantum. Cut-
off was calculated as the mean optical density (OD) for negative control sera plus five standard 
deviations. Antibody titers were expressed as ELISA index (EI) as follows: 
EI=ODsample/ODcut. EI > 1.2 were considered positive. In Uberaba, 113 (88.3%) of the 128 
dogs were from the Zoonosis Control Center (CCZ). 41 dogs (32%) were considered positive 
for ELISA, 37 of them from the CCZ. Reactive test were: 9 dogs (60%) in Delta, 15 dogs 



 

(25.9%) in Água Comprida, and only one dog (7.7%) in Nova Ponte. In Perdizes, any dog was 
reactive to the test. Of the 66 positive dogs (28.8%), 7 (10.6%) were PCR positive for T. cruzi 
and 2 (3%) were PCR positive for Leishmania spp. In addition, 16 dogs were PCR positive for 
T. cruzi, but there were not reactive in ELISA. Although still not considered an endemic area, 
Triângulo Mineiro and Alto Paranaiba region is located next to endemic areas, in addition to 
being the target of people from endemic regions migration. These results demonstrate that 
studied region could present non autochthonous Leishmania spp. infected dogs, facilitating the 
spread and establishment of the transmission cycle in these municipalities, especially in the 
presence of the sand fly. 
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Abstract:  

Brazil is one of the countries with the highest number of cases of American Cutaneous 
Leishmaniasis (ACL), especially the North, Northeast and Midwest. This made the tropical 
disease an endemic zoonosis in the Western Amazon and affects many people every year in 
these locations and worldwide. This study aims to analyze the epidemiological profile of 58 
patients diagnosed with American Cutaneous Leishmaniasis and attended in the Center of 
Tropical Medicine of Rondonia (CEMETRON), in the municipality of Porto Velho. It is an 
observational descriptive case series that occurred from June 2011 to December 2012. During 
this period, were collected data about the gender, age, profession, nationality, origin and others 
socioepidemiological and clinical data related to the disease, through an organized form by the 
responsible physician. Of the patients studied, the average age was 43 years and the vast 
majority, 82.75% (47) were males. The most frequently profession found was agricultural 
worker, with 30% (17), and in other 15.52% (9) of the occupations had contact with forest areas, 
workers as hydroelectric dams workers, fishermen and miners. As for naturalness, 53.44% (31) 
of the patients were from the North, and 74.19% (23) of these, were from Rondonia. Others 25% 
(15) were born in the Northeast (15%) and Midwest (10%). About the origin, 60.34% (35) were 
from the capital of Porto Velho and surrounding cities and 27.58% (16) in the interior of the 
state of Rondonia. It was also found that 86.20% (50) of the patients already had some contact 
with areas of forest at least once in their lives and the same percentage (86.20%) have never 
traveled abroad. At the end of the study it was concluded that the epidemiological profile more 
common in patients with ACL treated at CEMETRON is male, around 43 years, and 
occupations at risk for the disease and allow the contact with forests, rivers, or deforested areas, 
mostly born and living in areas endemic for the disease (Rondonia, Northeast and Midwest) and 
who have had contact with forests at least once during their lives. 
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Abstract:  

In Portugal, visceral leishmaniasis (VL) assumes the most frequent form of the disease, 
however, cutaneous leishmaniasis (CL) has been increasingly detected with about 10 new 
cases/year. CL is considered benign with self cure but several atypical cases have been observed 
in recent years, from autochthonous L. infantum infections. Other strains have been identified 
from imported cases such as L. braziliensis, L. guyanensis and L. major. 

In the present work we report atypical autochthonous cases of CL with mucosal lesions and 
imported CL cases. 

Authoctonous cases: 1) A male adult previously diagnosed with VL, presented with nasal 
obstruction and recurrent epistaxis. On observation a nasal polyp was biopsied and molecular 
analysis revealed L. infantum DNA; 2) A female adult, presented a facial lesion on the nose and 
malar region, with local edema, erythema and scaling. Leishmania parasites were identified as L. 
infantum; 3) A male adult presented a recurrent pustule in the nasal vestibule, and on 
observation exhibited an erythematous desquamative lesion which subsequently extended to the 
upper lip. Molecular tests identified L. infantum DNA. 

Imported cases: 1) A male adult who add been living in Brazil in the past two years, with 
previous diagnosis of CL, presented various cutaneous ulcers distributed throughout his body. 
Parasites were isolated from the lesions and L. guyanensis was identified by isoenzyme typing; 
2) A girl who had travelled to Tunisia in the previous months, presented several cutaneous 
lesions in the face and arms. Paraffinised material was analyzed with molecular markers and L. 
major was identified; 3) A male adult presented an ulcerative tumoral lesion in the forearm. The 
patient had traveled to Bolivia the previous year. L. braziliensis was identified. 

These cases highlight the need to recognize the disease caused by endemic, even atypical cases, 
and non endemic Leishmania species. It is important that physicians be cognizant of the 
possibility of imported tropical diseases, namely cutaneous leishmaniasis, in order to perform 
early diagnosis, parasite identification and adequate treatment. The risk of introduction and 
spread of non endemic Leishmania species due to traveling to endemic areas and global 
migration could not be discarded. In addition these species could be transmitted by sand fly 
species normally considered non-permissive to Leishmania infection. 

S. Cortes holds postdoctoral grant (SFRH/BPD/44450/2008 FCT). campino@ihmt.unl.pt 
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Abstract:  

Lutzomyia longipalpis (visceral leishmaniasis, LV) and Nyssomyia whitmani (cutaneous 
leishmaniasis, LC) have been reported in the urban area of Puerto Iguazú, Argentina for the first 
time in 2010, and Lu. longipalpis has been associated with dogs rK 39+. Therefore, the 
distribution in time of vectors of Leishmania spp. in the city was studied. Puerto Iguazú is 
located in the northeast of Argentina, in the border area with Paraguay and Brazil. In order to 
sample the entire urban area, the city was divided into 400m2 patches; one household was 
selected within each patch using “the worst scenario” criterion. This work was carried out at the 
beginning of the 4 seasons seasonally (spring, summer, fall, and winter). The light traps were 
placed in each site for two consecutive nights, except in early spring where they were placed 
only one night (total sampling effort 355 trap per night placed in 51 peridomiciles). Species 
abundance of each household was estimated using the number of captured individuals trap-
night. Nine species were captured: Lu. longipalpis, Ny. whitmani, Migonemyia migonei, Mi. 
quinquefer, Evandromyia cortelezzii-sallesi, Pintomyia pessoai, Pi. sordelli, Psathyromyia 
shannoni, Bruptomyia sp. The first two species summed up 97% of the total sample of 5110 
sandflies throughout the year. Ny. whitmani was most abundant in early spring and early 
summer (11.9, SD 60.1; 7.7, SD 26.4, individuals per trap per night respectively) while Lu. 
longipalpis was most abundant in early fall (30.1, SD 92.5, individuals trapnight) and it was 
recorded in 65% of the peridomiciles. Both species were present in all the seasons, even in early 
winter when the lowest captures were registered. Taking into account the total sample the whole 
abundance, Lu. longipalpis was more abundant than Ny. whitmani (3796 vs. 1545). While 
further captures are still ongoing, these preliminary results show a temporal trend of the 
abundance of vectors in the studied area. Puerto Iguazú is then an area of risk of transmission of 
Leishmania spp. mainly during the early fall, but additional studies will be necessary to establish 
the risk of transmission of LV and LC throughout the year. Given its geographical location and 
the transit between border cities, coordinated strategies for prevention and control of vectors at 
regional level are required. However, to reduce potential breeding sites, work with the 
community should be adapted to local level due to cultural differences. 
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Abstract:  

Leishmaniasis are parasitic diseases with enormous impact in human and veterinary medicine. 
The visceral form, considered the most severe, is increasing in Brazil, despite major efforts by 
scientific authorities. Domestic dog is the main domestic reservoir of Leishmania infantum and 
has important role in disease transmission cycle to humans. In Minas Gerais state, Northwest 
and Central regions are the most affected, and has a growing number of cases. However, 
Triângulo Mineiro region is considered a non-endemic area for visceral leishmaniasis, with a 
small number of confirmed autochthonous cases. According to Ituiutaba Municipal Helth 
Department, in 2012 were confirmed 4 canine leishmaniais cases in the city. Ituiutaba city is 
localized in Pontal do Triângulo Mineiro region, borderland to Goiás state, with predominantly 
rural activities. 551 dog blood samples were collected onto filter paper (eluate), 173 (33,8%) 
from rural area and 338 (66,2%) from urban area, during anti-rabic vaccination campaign in 



 

2012. Antibodies anti-Leishmania were determined in a home made ELISA, using soluble crude 
antigen from promastigote forms of L. infantum. Cut-off was calculated as the mean optical 
density (OD) for negative control sera plus five standard deviations. Antibody titers were 
expressed as ELISA index (EI) as follows: EI = ODsample/ODcut. EI > 1.2 were considered 
positive. 169 dogs (33%) were positives to Leishmania antibodies. 42,6% lived in rural areas 
and 57,4% in urban areas. However, one of the disadvantages of serological test could be cross-
reactivity with several agents, like other trypanosomatids (Trypanosoma cruzi and dermotropic 
leishmania species) and common hemoparasites in dogs, such as Babesia canis and Erlichia 
canis, emphasizing the need for other confirmatory tests. Ituiutaba is a city of rural habits and is 
considered an ancient endemic region for Chagas disease, which provides better contact between 
dogs and countryside, predisposing them to living with wild animals (opossum) and insects such 
as sand flies, triatomines and ticks. However, due to the expansion process of leishmaniasis in 
Minas Gerais state and the proximity of the studied area and regions where the presence of L. 
infantum is already known, the possibility of dogs are already carrying this parasite should not 
be dismissed, calling attention of the competent authorities for a possible Leishmaniasis 
establishment in the region. 
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Abstract:  

Since 2002 Campo Grande, Mato Grosso do Sul, Brazil, has entered the cycle of urbanization of 
american visceral leishmaniasis (AVL) and canine leishmaniasis. Campo Grande has 
approximately 800,000 inhabitants and is divided into 74 districts. Aiming to improve the 
control strategies of the disease, the analysis of the AVL incidence in the districts of Campo 
Grande in the years 2007 to 2011 was performed using spatial analysis tools. For the the 
indicator construction were used absolute incidence data from the State Health Department of 
Mato Grosso do Sul and the population data of the years 2007 and 2010 from Brazilian Institute 
of Geography and Statistics. The population of the years 2008, 2009 and 2011 was estimated by 
the average annual geometric growth and descriptive analyzes were performed in Prism 5.0. To 
determine the spatial relationship between districts and vulnerability areas for AVL a 
geographic information system using the relative incidences per district / year was built and the 
Local Moran Index (LMI) calculated. Spatial analysis was performed using ArcGIS 9.3 and 
thematic maps were developed in Macromedia Freehand 9.0 and MAPublisher 4.0. From 2007 
to 2011, 14.9% of the districts had no cases, 85.14% had at least one reported case and 24.32% 
of the districts were considered critical areas, in which 55.1% (351/630) of cases in the entire 
period occurred. The average incidence was 126 cases / year, with a slight decrease in the 
incidence observed in the years 2008 and 2009 followed by a progressive increase in 2010 and 
2011. The average incidence /10.000 inhabitants / district ranged from 2.14 in 2009 to 3.87 in 
2011. In the spatial analysis, districts with high annual incidence occurred mostly in the south 
and in 2008, a focus of high incidence in the north and another in the central region were 
identified. Through LMI, some vulnerability areas have been identified and, over the years, an 
increase in the number of cases in these areas. The increasing tendency of cases / year and 
detection of disease in areas of vulnerability that over time has become endemic suggest that the 



 

control measures taken are not effective in controlling the disease at study period. The temporal 
analysis of the incidence of AVL in Campo Grande using descriptive methods associated with 
GIS is feasible and constitutes a tool available to the government for planning actions to control 
disease in our reality. 
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Abstract:  

Visceral leishmaniasis is a zoonosis with a cosmopolitan distribution which can infect humans 
and a wide range of animal species. In Brazil Leishmania infantum chagasi is the etiologic agent 
of the disease and dogs are the main domestic reservoir. Due to the narrow relation of dogs and 
men, this specie is the major source of infection to humans. The present study aimed to 
determine the prevalence of anti-L. infantum chagasi antibodies in humans from Tapirapé 
indigenous community, and in dogs from the same villages. Samples were collected in seven 
villages located in Confresa municipality, in Mato Grosso state, Brazilian Amazon from 
September 2010 to May 2011, totalizing 472 humans and 110 dogs. For the detection of anti-L. 
infantum chagasi antibodies, the serum samples were tested by Indirect Fluorescence Antibody 
Test (IFAT ≥40). The effects of gender, age and hunting activities were analyzed using Fisher’s 
exact test and P ≤0.05 were considered significant. All humans tested negative and only two 
(1.81%) of 110 dogs were positive for anti-L. infantum chagasi antibodies. Both positive dogs 
were adult males and used to participate of hunting activities. Association among risk factors 
could not be observed due to the low prevalence observed. The results indicate low distribution 
of the parasite among humans and dogs in the studied area. 
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Abstract:  

Detection of infected animals and correct identification of the etiologic agent is crucial for the 
epidemiological study of leishmaniasis in endemic areas. Among the domestic animals, dogs are 
important hosts within the transmission cycle. According to the epidemiological surveillance 
service in Brazil, the municipality of Imperatriz located at 550 km from São Luiz, the capital of 
the state of Maranhão, is endemic for cutaneous and visceral leishmaniasis. However, research 
in dogs is still restricted to clinical diagnosis, so we do not know the exact distribution of 
infected dogs in the city. In this study, we investigated the presence of Leishmania sp in ticks 
collected from dogs of the petshop and Zoonosis Control Center of Imperatriz using the PCR 
technique. The DNA was extracted from 640 female of ticks, individually, and tested using 



 

primer that amplified the Leishmania sp mini-exon gene. Ticks were collected from 41 dogs 
from different neighborhoods of the urban area of Imperatriz. Most ticks were identified as 
Rhipicephalus sanguineus. The following clinical signs suggestive of leishmaniasis were 
observed in dogs: onychogryphosis in 53.65% (22/41); ulcers in 63.41% (26/41), hair loss and 
inappetence in 39.02% (16/41). A percentage of 26.56% of ticks (170/640) collected from 16 
(39.02%) dogs had DNA of the Leishmania subgenus Viannia, which causes the cutaneous form 
of the disease, amplifying a fragment of approximately 250 bp. No DNA of Leishmania 
infantum was detected. Infected ticks were detected from both symptomatic and asymptomatic 
dogs. Although it has not been proven that ticks can transmit Leishmania to dogs under natural 
conditions the result of this study has several important aspects because it is a noninvasive 
method of detection, able to differentiate groups of circulating parasites, especially if the 
animals do not have lesions, may be a biological indicator in locations where it is not done the 
serodiagnosis and entomological survey and can support the local health surveillance programs. 
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Abstract:  

This study is a retrospective observational descriptive quantitative one, which described the 
epidemiological profile cases of American Cutaneous Leishmaniasis (ACL) residing in the city 
of Porto Velho in the period from 2007 to 2011. The ACL is a disease which is expanding 
geographically and configures itself as one of the most significant dermatologic diseases in 
tropical regions of Brazil and the world. It is characterized by being a non-contagious and 
infectious disease caused by protozoa of the genus Leishmania and transmitted to humans by the 
order Diptera mosquitoes. It is considered an occupational disease that often affects workers 
already encroaching on rainforests or live in areas close to them. The study used the database of 
the Municipal Health Department of Porto Velho - RO, through the Information System for 
Notifiable Diseases (SINANNet-Leishmaniasis). In the period from 2007 to 2011 were reported 
455 cases of Leishmaniasis in the municipality of Porto Velho; of these, 93.2% (424) are new 
cases and 6.2% (28) are recurrences. The male profile was higher, with 87.7% (399) of 
notifications. The most affected age group was the 20 to 39 years, with 64.2% (292). As for the 
area of residence, urban was higher with 57% (259). The most common occupation of those 
affected by the disease was a farmer / agricultural, with 29.2% and 60% claimed to be work 
related disease. The cutaneous clinical form was the most affected, with 85.5% (389) and the 
confirmation criterion more used was the clinical laboratory, with 91.4% (416). Of the total of 
cases, 69.4% (316) were autochthonous, 17.4% (79) were imported from other locations and 
13.2% (60) is of undetermined origin. As for evolution, 84.2% (383) of the cases were cured, 
1.1% (5) abandoned treatment and in 13.8% (63) of the cases there is no known developments 
since the notification was scheduled to option 'ignored / white'. It can conclude from this study 
that ACL continues shaping up as a very important disease in Porto Velho and throughout the 
State of Rondonia, with constant and significant incidence in recent years. Since that deserves 
greater attention from public health authorities in order to minimize the risk factors existing by 
the geographical and social conditions of population of the region in question. 
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Abstract:  

The control measures of visceral leishmaniasis (VL) are inefficient in Brazil, even in 
municipalities with an extensive program of seropositive dogs elimination and insecticide 
spraying in areas with high incidence of human and canine cases, as occurs in the Belo 
Horizonte municipality. This is one of the Brazilian municipalities that have higher rates of 
incidence and mortality by VL. From 1994 to 2011, 1401 cases of human disease were 
confirmed. The Venda Nova Sanitary District (DS), selected for this study, presents high rates of 
human cases and canine seropositivity. In 2011, 13 human cases were recorded and the canine 
seropositivity was 6.5%. The aims of this work are: study the seasonal variation of sand flies in 
Venda Nova DS; evaluate the impacts of control measures in phlebotomine fauna; determine the 
natural infection rate of females collected in the area; perform spatial analysis of the variables 
included in the study and develop entomological indicators based on data investigated. The 
project was implemented in August 2011 and the filed collections and the investigation of 
natural infection were initiated. The insects are identified according to Galati 2003. The 
collected females are submitted to PCR and sequencing reactions for the investigation of natural 
infection with Leishmania species. From August 2011 to August 2012, 1690 sand flies 
specimens belonging to six species were collected: Lutzomyia longipalpis, Evandromyia sallesi, 
Evandromyia cortelezzii, Evandromyia lenti, Nyssomyia whitmani and Micropigomyia 
schreiberi. The species Lutzomyia longipalpis accounted for 97.28% of the total collected sand 
flies and was recorded in 15 out of the 17 collection points. Among the total sand flies collected 
17.75% (300 individuals) were females and 279 (93%) of these belonged to the species Lu. 
longipalpis. Fifteen female specimens showed positive PCR reaction for the fragment ITS-1 
indicating the infection by trypanosomatid. The positive samples will be identified at the species 
level through the fragment sequencing. Preliminary analysis of the seasonal variation of sand 
flies and the curve of insecticide spraying indicates that there is a negative correlation between 
these two variables. The collections are expected to finish in August 2013 and in the end of this 
period we will analyze the distribution of all variables together, considering the space and time. 
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Abstract:  

Due to Calazar urbanization in the last century were created favorable epidemiological 
conditions for remaining of this disease with high population densities of reservoirs, vectors and 
human being becoming big cities vulnerable. Dog is the main domestic reservoir of L. chagasi 
being responsible for maintenance of this parasite in the environment. The effective control of 



 

this disease requires an incidence fall, which works as reservoirs of disease in human. The 
objective of this present study was to quantify the percentual of positive dogs identified by 
Leishmaniasis National Program (LNP) in Ceará State in 2012. This is a descriptive and 
transversal where datum were obtained from reservoirs control reports sent every month by 
municipalities to LNP. Datum were gathered and presented in absolute frequencies way and 
relative one. In 2012 were done Leishmaniasis serological exams in 273.715 dogs, which 7.451 
were positive showing a positive percentual in 2,72 % in Ceará. Monthly frequencies status 
varied from 2,01 to 9,76 %, being months which had high values December, August, June and 
July with 9,76%, 3,52%, 3,36% and 3,23%, respectively. These examined animals were from 
routine control and spontaneous demand actions of population. Therefore, control actions 
identified a great concentration of canine positivity through months, which precede high 
incidence rates of this zoonosis in human, clearing the necessity of implementing control actions 
of this endemic period.  
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Abstract:  

In Argentina Leishmania braziliensis has been identified as the main agent causing cutaneous 
leishmaniasis. Although the reservoir of L. braziliensis has not been identified yet, as no animal 
meets all the criteria required to be defined as such, horses, cats, canids and rodents are 
susceptible to infection. In this country, the Phlebotominae sand flies Nyssomyia neivai, Ny. 
whitmani, and Migonemia migonei have been confirmed as the most frequent vectors of L. 
braziliensis. In rural houses situated near our study area 7 sand fly species had been recorded: 
Lutzomyia longipalpis, Ny. neivai, Brumptomyia sp., Mg. migonei, Ny. whitmani, Evandromyia 
cortelezi-salessi, and Psathyromyia shannoni. The goal of this study is to describe the 
Phlebotominaes species present in wild areas inhabited by howler monkeys (Alouatta caraya), 
and asses if community composition of sand flies depends on the height above the ground. 
Samples were collected in February 2012 in a locality of northeastern Argentina (27º30’S, 
58º41’O). Sand fly traps (CDC-type minitraps) were placed at 10 howler-monkey sleeping sites 
separated by 1,5km on average, and spanning a total area of 14km2. Traps were hung at 1,5m 
(low) and 7m (high) above the ground in each sleeping site and set on for two consecutive 
nights. The specimens were cleared with lacto-phenol and identified with the aid of a 
microscope. A total of 626 sand flies were collected from the “low” traps, belonging to six 
species: Ny. neivai (46,2%), Brumptomyia sp. (33,7%), Mg. migonei (19,2%), Ny. whitmani 
(0,48%), Ev. cortelezi-salessi (0,32%), and Psa. shannoni (0,16%). A total of 252 sand flies 
were collected from the “high” traps, representing five species: Ny. neivai (41,7%), Mg. migonei 
(35,3%), Brumptomyia sp. (20,2%), Ny. whitmani (1,6%), and Psa. shannoni (1,2%). The 
abundance of the different sand fly species was influenced by the height above the ground (X2= 
38,35; p-value < 0,0001). All the species of sand flies captured from the wild environment in 
this study, were also recorded along this region in the domestic environment in a previous 
survey. No specimen of Lu. longipalpis was obtained in the wild, whereas this species was 
frequently recorded in domestic habitats in this region. The sand fly females occurring at upper 
heights may be using howler monkeys as food sources. Therefore, A. caraya might act as a 



 

reservoir host of leishmanias or, at least, as a population amplifier of its vectors in the wild 
environment. 

 
 - VECTOR BIOLOGY AND CONTROL:  EXPERIMENTAL AND FIELD WORK 
[898]  
P 815 - SANDFLY FAUNA DESCRIPTION (DIPTERA: PSYCHODIDAE) IN AN ENDEMIC 
AREA OF AMERICAN TEGUMENTARY LEISHMANIASIS IN CEARÁ STATE, BRAZIL. 
CUNHA, J.C.L.1; LIMA, J.W.O.2; DE SOUSA, L.C.1; CUNHA, G.V.D.3; MOREIRA, P.A.C.1; 
SILVA, L.O.R.1; ARAÚJO, J.M.P.1; SOUSA, F.D.G.3; MOURA, F.B.P.1; SANTOS, F.K.M.1; 
VERDIANO, V.A.1 
1.SECRETARIA DE SAÚDE DO ESTADO DO CEARÁ, FORTALEZA, CE, BRAZIL; 2.UNIVERSIDADE ESTADUAL DO CEARÁ, 
FORTALEZA, CE, BRAZIL; 3.SECRETARIA DE SAÚDE DO MUNICÍPIO DE VIÇOSA DO CEARÁ, VIÇOSA DO CEARÁ, CE, 
BRAZIL. 
Keyword:vectors; leishmaniasis tegumentary; ecology 
 

Abstract:  

Sandfly fauna knowledge is indispensable in process understanding of American Tegumentary 
Leishmaniasis transmission. In Ceará Leishmaniasis have been showed in an endemic way, 
intercalated by epidemic periods concerning a great importance. This study aimed to describe 
sandfly fauna in a well known endemic area of Tegumentary Leishmaniasis in Viçosa do Ceará 
municipality, Chapada do Araripe in Ceará North area. It was done a set up of the entomological 
survey in four places. Captures were done using light traps placed in a house in each place 
during three consecutive nights in June 2012. All collected sandflies were marked and identified 
in Tomás Correia Aragão Medical Entomology Laboratory belonged to Health Secretary of 
Ceará State. Worked places were: Buíra, Canto da Buíra, Porteiras and Buirinha. In all were 
captured 1.520 specimens, which 65,7%, 27,8% and 1,8% were L. whitmani, migonei and 
longipalpis, being 82% surrounding home and 18% inside home, which 67% were males and 
33% female. Prevalence order from place and city were similar to general ones. The studied area 
presents high predominance being these ones the main responsible reservoirs by Tegumentary 
Leishmaniasis transmission, in addition the presence of L. longipalpis, which could cause an 
outbreak of Viscera Leishmaniasis in the future.   
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Abstract:  

Visceral leishmaniasis (VL) is caused by Leishmania infantum parasites and transmitted by sand 
flies of the Phlebotominae family. Dogs are the main urban reservoirs and represent the major 
source of infection for the vector. Studies reported that some dogs showed PCR-positive results 
months before seroconversion. This is a concurrent cohort study that was designed to identify 
the incidence and the risk factors to L. infantum infection detected by PCR-RFLP. This study 
was conducted in Belo Horizonte, the capital of the State of Minas Gerais, located in 
Southeastern Brazil, which is considered an endemic area of VL. To determine the predictors of 
risk for infection by L. infantum, a canine survey (n=1443) was carried out, after a cohort study 
was established (n=282) in which 3 evaluations were carried out for approximately 1.5-year 



 

follow-up period. Molecular methods (PCR-RFLP) and a structured questionnaire were used. To 
identify the factors associated with infection (PCR-RFLP) Cox regression model was 
performed. The overall incidence of infection was 5.7/100 dogs-months (95%CI 5.0–6.5). 
Infection with L. infantum was associated with a previous case of canine visceral leishmaniasis 
(CVL) (HR 1.4; 95% CI 1.1–1.8) and house walls unplastered (HR 3.6; 95% CI 1.6–8.1). Our 
results identified domiciles that were most vulnerable to occurrence of canine infection by L. 
infantum. The risk factors reported may contribute in the actions of control measures 
demonstrating the necessity of insecticide spraying in cracks and crevices in the walls of houses, 
to reduce biting rates within and around them. Furthermore, our results demonstrate that the 
control program should adopt measures of environmental management in homes where a 
previous case of CVL has occurred, since it is more vulnerab 
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Abstract:  

Introduction: Visceral Leishmaniasis (VL) is a vector-borne disease caused by several species of 
Leishmania. It Is widely distributed throughout the world. In Brazil the measures of prevention 
and control are guided by the notification of the cases in Information System for Notifiable 
Diseases (SINAN). The SINAN guides the management of epidemiological surveillance 
generating information for planning of control measures and to assist in decision making. Data 
collection is an important step in this process. Filling mistaken or not completing one or more 
variables may bias the assessment and implementation of necessary interventions harm. 
Objectives: To assess the degree of fulfillment of the individual records of notification of 
Visceral Leishmaniasis in the State of Bahia, in the period from 2009 to 2011. Methods: The 
study was conducted based on information obtained from the application using SINAN 
TABWIN. Variables selected from the general identification of cases and research. We excluded 
the required fields to include the case in the system. Variables with missing and / or ignored 
were considered incomplete. Results: During the study period 1757 cases were reported as 
follows: 560 in 2009, 590 in 2010 and 607 in 2011. Regarding the percentage of fill of all 
selected variables, in each period studied was 79% or more. However, when analyzing the 
variables recorded individually and stratified by reporting and investigation, ranged from 4 to 
100%. Considerations: The results indicate that the management and planning of 
epidemiological surveillance and control of visceral leshimaniose can be performed based on 
data available at the Sinan. However, it is necessary to intensify the monitoring of data and 
continuing education of professionals about the importance of filling full of tools for reporting 
and investigating effectiveness and timeliness of public health interventions recommended 
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Abstract:  

The insufficient numbers of qualified taxonomists to describe the remaining biodiversity, as well 
as the great morphological similarity between some sand fly species which are vectors of 
Leishmania parasites, highlight the necessity to use new species identification tools that are 
faster than the traditional systematic methods relying on morphology. Currently, the most used 
of these new methods is DNA barcode. We carried out a preliminary analysis to evaluate the 
utility of this approach towards species identification of phlebotomine sand flies from the 
Atlantic Forest in the state of Espírito Santo, Southeastern Brazil. DNA was extracted from legs 
and used in PCR and sequencing of a COI gene fragment from individual sand flies, while the 
remaining bodies and wings were mounted in slides for morphological species identification. 
We analyzed so far more than 250 sand fly specimens belonging to 25 morphological species 
and 12 genera as follows: Brumptomyia figueiredoi, Brumptomyia nitzulescui, Evandromyia 
edwardsi, Evandromyia lenti, Evandromyia tupynambai, Expapillata firmatoi, Lutzomyia 
longipalpis, Micropygomyia capixaba, Micropygomyia ferreirana, Micropygomyia quinquefer, 
Micropygomyia schreiberi, Migonemyia migonei, Nyssomyia intermedia, Nyssomyia whitmani, 
Pintomyia fischeri, Pintomyia misionensis, Pintomyia monticola, Pressatia choti, Psathyromyia 
lutziana, Psathyromyia pascalei, Psathyromyia pelloni, Psathyromyia shannoni, Psychodopygus 
hirsutus, Psychodopygus matosi and Sciopemyia microps. Phylogenetic analysis of the 
sequences that we generated indicates that the observed species clades are congruent with the 
morphological identification in almost all the cases. All the incongruences were generated by 
morphological misidentifications, which were solved by reanalyzes of sand fly slides. The 
results obtained so far show that the fragment of COI gene used in DNA barcoding will be 
useful for the molecular identification of sand flies although the data should be analyzed 
carefully due to problems of introgression often associated with this genetic marker. 
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Abstract:  

Sand flies are vectors of protozoan parasites of the genus Leishmania. These insects are widely 
distributed in tropical forests can be found in many different environments. It's a very diverse 
group of insects being cataloged about 800 species worldwide, about 480 are distributed 
throughout the Americas. In Maranhão, has identified 91 species, 19 of these are potentially 
genus Lutzomyia vectors. Many species are associated with anthropogenic environments 
narrowing the human-vector. Major human activities have reduced natural areas, threatening 
biodiversity in areas of occurrence of sandflies. In Maranhão between 2007 and 2010 were 
13,192 diagnosed cases of Cutaneous Leishmaniasis and Visceral Leishmaniasis in 2482, a fact 
that motivated us to perform this work. The aim of this study was to determine the species of 
sandflies in household environments, peridomicilirares and wild areas studied. The study took 
place in the towns of Chapadinha, Hills and Caxias in the localities Buritizinho, Bom Jesus and 
Paul, respectively, in these localities selected two houses, traps them installed HP to 1.5 m tall 
one inside and around the homes and the other in the woods. Three consecutive days of 



 

sampling once a month for two years. From May to August 2012, 11,600 specimens were found 
in 9448 were Colinas sandflies belonging to 10 species in 1083 Chapadinha 17 and Caxias 1069 
15. Were found in the study sites considered species of sandfly vectors of leishmaniasis 
effective, among them are: L. longipalpis, L. complex, L. flaviscutellata, L. migonei, L. 
umbratilis, L. wellcomei, L. whitmani among others. L. whitmani was the most abundant, 
present in all locations. This represents an important aspect of this species is recognized as a 
vector of TL. L. longipalpis was second in abundance and corresponds to one of the main 
vectors of VL in these municipalities. Thus, this study demonstrated the existence of a sand flies 
with the presence of diverse species considered vectors of Leishmania, which indicates the need 
for vector control measures in the areas under study in order to decrease the incidence of VL and 
TL these locations. 
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Abstract:  

The visceral leishmaniasis (VL) is a severe disease is caused by the protozoan, Leishmania 
infantum (syn. L. chagasi) in Latin America. It is a zoonosis in wich the domestic dog is the 
main reservoir in urban and periurban transmission. The parasite is mainly transmitted by sand 
fly Lutzomyia longipalpis, vector adapted to the peridomestic environment and widely 
distributed in Brazil. The objective of the study was to analyze the relationship of the density of 
L. longipalpis in the transmission of canine visceral leishmaniasis (CVL) over the years in three 
districts of the municipality of Barra do Garças, State of Mato Grosso, Brazil with reported 
cases of human visceral leishmaniasis. From September 2004 to August 2006 was conducted 
entomological monitoring with CDC light traps were installed in peridomestic locations. We 
calculated the relative frequency and richness of sandflies. Information from canine serological 
inquiry was carried out in 2004 to 2011 were collected from the Municipal Health Barra do 
Garças, with these data we calculated the prevalence rate of LV canina. The sandfly population 
was composed of 2 genera and 27 species, totaling 8,097 individuals collected. The most 
frequent was L. longipalpis (44%), followed by L. lenti (18.9%), L. whitmani (13.9), L. 
carmelinoi (9.1%), L. evandroi (5.1%), L. termitophila (3.3%), L. sordellii (1.9%) and twenty 
other species (less than 4%). The index of species richness (Dα) was 6.65, indicate high 
diversity. The predominant species was L. longipalpis with relative frequency presented at each 
location, Novo Horizonte (75.18), São José (19.75) and Vila Maria (5.07). The prevalence rate 
of LVC showed the following results: Novo Horizonte (3.68, 6.84, 1.05, 0.53, 9.87, 23.61, 13.73 
and 18.08), São José (0.80, 0.64, 0.0, 0.96, 3.72, 0.0, 2.14 and 11:34) and Vila Maria (0.38, 0.0, 
0.0, 0.57, 3.33, 0.0, 5.87, 4.26) respectively for each year analyzed. The district with the highest 
population density of L. longipalpis presented over the years highest prevalence rate in dogs. 
The high presence of vectors and the high prevalence rate of LV canine increases the risk of 
transmission of the human LV. The monitoring and evaluation of activities undertaken by 
municipalities for the LV should guide local planning activities for the protection and promotion 
of Health to reduce the morbidity and mortality related to LV. 
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Abstract:  

The visceral leishmaniasis (VL) is widely distributed in Belo Horizonte, the capital of the 
Brazilian state of Minas Gerais. A cross-sectional study was performed in order to evaluate 
some variables involved in VL dynamics to subside adequate interventions. Our study was 
developed in two regions (B and O) of Belo Horizonte based on VL transmission profiles and 
occupation characteristics (3,182 and 2,887 households, respectively). The study was divided in 
two periods of 12 months each: October 2010 to September 2011; October 2011 to September 
2012. Both regions were divided in 3 sectors based on the type of intervention applied: control- 
canine surveys and removal of seropositive dogs; spraying- canine surveys, removal of 
seropositive dogs and residual chemical control; environmental management- canine surveys, 
removal of seropositive dogs and environmental management. The sanitary conditions of the 
households were recorded and the population of Lutzomyia longipalpis was monthly monitored 
using HP light traps. There were no reports of human VL cases during the study. Three canine 
surveys were performed with 2,009 samples collected in B and 2,319 collected in O. In B, 100 
dogs were seropositive for VL and 93 (93%) of them were euthanized. In O, the number of 
seropositive dogs decreased to 87 with euthanasia of 62 (71%) of them. The average canine 
seroprevalence per year was 5.26%, 2.5% and 4.0% in the O region; 8.7%, 3.9% and 2.5% in the 
B region. Concerning the sectors, the average prevalence rates ranged from 0.8% to 11.3 %, 
with significant reduction in the spraying and control sectors in B. A total of 253 and 4,846 
specimens of L. longipalpis were captured in the B and in the O regions, respectively. In both, 
the vector population decreased during the second year of study; however there was no 
significant difference in the results among the sectors. A total of 2,191 (66%) and 2,527 (94%) 
households were sprayed in B and O, respectively, in three cycles. Twenty-two and 28 tons of 
solid waste were removed from the environmental management sections in B and in O, 
respectively. Our results suggest a decrease in the vector population and in the canine 
prevalence in the second year of the study. However, a more detailed analysis will be needed 
considering the limitations and the complexity of the control actions in urban areas. 

 

Financial Support: FAPEMIG, FIOCRUZ, Secretaria Municipal de Saúde de Belo Horizonte, 
CNPq. 
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Abstract:  



 

The use of insecticide-impregnated fabrics as preventive tools has become a relevant topic for 
research and control of vector borne diseases due to its effect decreasing vector-human contact, 
and the possibility to be applied at the local level with the active participation of communities. 
In this work we used non-commercial curtains since our objective is to find a participative 
control strategy where the own community can make and use the curtains. We impregnated 
them with permethrin because of its moderate volatility and toxicity in mammals, and for its 
high insecticide and repellent activity. The project is being developed in a rural area of Puerto 
Iguazú (Misiones, Argentina) where epidemic outbreaks of Cutaneous Leishmaniasis were 
reported in 2004-2005 with Nyssomya whitmani as incriminated vector. The objective of this 
work was to evaluate the changes of phlebotomine abundance in presence of 10% permethrine-
impregnated mosquito-nets in semi-field conditions. We installed three experimental henhouses 
as phlebotomine capture stations in the border of the forest, leaving 50 meters between them. 
The treatment (impregnated curtain, IC) and controls (non-impregnated curtain, NIC; without 
curtain, WC) were assigned randomly. To simulate incomplete obstruction conditions of houses, 
curtains were set as to cover only two sides of the henhouse. During two consecutive nights, a 
light trap was set from 17 pm to 9 am to measure phlebotomine abundance. This design was 
repeated once per month from February 2012 to January 2013. In this preliminary analysis we 
used data from November, December and Februaryanalyzed with an ANOVA including “night” 
as blocking factor. Autumn and winter months (April-June) were excluded because of low 
abundances registered in past studies.In the warm months sampled up to now we observed a 
significant difference in phlebotomine/trap/night abundance between treatments (F2,30=13.15, 
p=0.0001). Abundance in IC henhouses (25.65, SD 39.29) was lower than NIC (238.82, SD 
476.21) and WC (453.43, SD 578.13). In these months, abundance decreased 89.26% in 
presence of an impregnated curtain compared to abundance in absence of curtain. In the 
remainig months (March, August, September, October) we found a similar trend but with 
greater variance of mean abundance within treatments. In the future we expect to build more 
complex models so as to evaluate the effectiveness of treatments considering daily and annual 
variation in phlebotomine abundance. 
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Abstract:  

The municipality of Corumbá is considered area of intensive transmission for visceral 
leishmaniasis (VL) and reported 200 cases of the disease in the period from 1999 to 2011 and 
seven confirmed cases of American cutaneous leishmaniasis (ACL) from 2007 to 2011. Fauna 
studies leading up to the association between the occurrence of these insects and the prevalence 
of the leishmaniasis in the areas with records of the diseases and promoting measures for the 
control and surveillance. The aim of this study was to identify the characteristics of sand flies 
(Diptera: Psychodidae: Phlebotominae) in the Municipality of Corumbá, Mato Grosso do Sul, 
Brazil. The Sand flies were captured weekly with light automatic traps at 06:00 pm to 07:00 am, 
in peri and intradomicile environments in five urban districts, from April to September 2012. 
The sand flies were sent to the Laboratory of Parasitology at the Federal University of Mato 
Grosso do Sul. They were clarified and identified following the classification proposed by 
Galati (2003). The 115 weekly captures yielded 4,549 specimens of phlebotomine, 3,877 males 



 

(85.22%) and 672 females (14.78%). The fauna was composed of 11 species: Brumptomyia 
brumpti, Evandromyia cortelezzii, Evandromyia corumbaensis, Evandromyia sallesi, 
Evandromyia walkeri, Lutzomyia cruzi, Lutzomyia forattinii, Micropygomyia peresi, 
Martinsmyia oliveirai, Psathyromyia shannoni and Sciopemyia sordellii. The most abundant 
species was Lu. cruzi representing 93.65% and the second was Lu. forattinii with 3.82%. 
Overall, the insects were more frequently captured in peridomicile (64.65%) than in the 
intradomicile (35.35%) of the residences. This study is being conducted for 24 
months. Financial support: FAPESP. 
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Abstract:  

From 1977 (index case) to 2006, 87 cases of visceral leishmaniasis (VL) were confirmed in Rio 
de Janeiro, Brazil, with isolation of Leishmania chagasi in humans and dogs in peri-urban areas 
in the North and West Zones of the municipality, in foci with extremely poor human dwellings, 
varying amounts and types of vegetation, and the constant presence of dogs and sand flies. The 
first VL cases were male adults; the majority of all cases were over 5 years of age (65%) and 
males (61.5%). Case-fatality (10.4%) predominated in individuals less than 14 years of age, with 
no difference by gender. There were 2 cases of VL/HIV co-infection. An association was 
assumed between emergence of the disease and human and canine migrations with disorderly 
occupation of the territory, deforestation, and poverty. Steady reduction of VL (no further 
human cases) is attributed to 30 years of close epidemiological surveillance in the risk areas, 
with active case searches and an emphasis on education, mainly cleaning the yards around the 
human dwellings, combined with vector control using insecticides (organochlorines until 1991, 
then organophosphates and pyrethroids) and culling seropositive dogs. VL dropped from 2.8 
human cases per 100,000 inhabitants in 1981 to less than 0.01/100,000 in 1997, and no cases 
have been reported since 2007; canine infection dropped from 4.6% in 1984 to 1.62% in 2008. 

Many areas in Rio de Janeiro still suffer the same conditions as those prevailing where VL 
developed in the 1980s, but have never been affected by the disease. Meanwhile, in various 
other regions of Brazil where the vector was also previously absent, VL foci have continued to 
emerge in properly urbanized areas with good housing. 

We thus call attention to: the installation of canine and/or human VL in Brazil with variable eco-
epidemiological patterns in terms of environmental, social, and economic components; lack of 
knowledge concerning the variables sustaining the emergence of VL with such clearly 
differentiated patterns; and the priority of investigating processes involved in the installation, 
adaptation, and persistence of the most important VL vector in Brazil, Lutzomyia longipalpis, 
aimed mainly at  monitoring and preventing its introduction. (We also recall the possibilities for 
passive transfer of the vector’s eggs, larvae, and pupae in organic residues such as cereals and 
animal feces, through railway and highway transportation.) 
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Abstract:  

Puerto Iguazú is a city in the northeast of Argentina, located in Misiones Province, in the zone 
called Triple Border Area; its neighbor cities are Ciudad del Este, Paraguay, and Foz do Iguacu, 
Brazil. Based on the regular recording of cases of urban visceral leishmaniasis in Brazil and 
Paraguay, and the presence of cases in humans and dogs with visceral symptomatology in 
Argentina, in 2011, this project was started with the aim to conduct an integral study of the 
visceral leishmaniasis situation in this city, and to deliver a first diagnosis of this health 
problem. The project includes two components: 1. The entomological aspect, to determine the 
distribution and dispersion of Lutzomyia longipalpis, the main vector of visceral leishmaniasis 
in the Americas. For that purpose, four captures would be taken spanning an annual period, one 
at each change of seasons, taking areas of 400 x 400 meters as sampling units. CDC mini light 
traps were used, with a sampling effort of two consecutive nights per point (51 points in total) 
for each capture; 2. Local dog population and its role as reservoir. Samples of blood and 
lymphatic ganglia were took from 350 dogs randomly selected. These samples were 
subsequently evaluated for diagnosis of visceral leishmaniasis using the following techniques: 
Immunochromatography (RK39), Indirect Immunofluorescence (IFI) and Polymerase Chain 
Reaction (PCR). It was observed that Lu. longipalpis was present throughout the year, being 
more abundant in the summer-fall time of the year (2831 phlebotomus) reported in 67% of 
households, and less abundant at the start of the winter, (63 phlebotomus) reported in 10% of 
households. As regards of the dogs, until now 209 samples have been studied, seven of them 
tested positive for the three tests, and 11 tested positive for two of the three tests. Results for the 
remaining 184 dogs were negative on the three tests. These results signal a certain state of 
visceral leishmaniasis transmission risk in Puerto Iguazú, due to the coexistence of the vector 
disease and the dogs that act as reservoirs in a continuous way throughout the year. Aware of 
this situation, we plans to go ahead with the design and implementation of local integrated 
management actions, including monitoring the vector, the evaluation of suspicious dogs, and 
deploying a control strategy to prevent the transmission of visceral leishmaniasis to the 
community. 
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Abstract:  

Visceral Leishmaniasis (VL) is the most severe form of Leishmaniasis with occurrence in 
Brazil. It is caused by the protozoa Leishmania (Leishmania) infantum, which is generally 
transmitted by infected female of Lutzomyia longipalpis. VL is endemic in some Brazilian 
regions with high incidence in urban and peri-urban areas. From the Brazilian southern region, 
two of the three states (Rio Grande do Sul and Santa Catarina) have reported autochthonous 
cases. In the other state from that region (Paraná), Lu. longipalpis was first identified in March 
2012, in the city of Foz do Iguaçu. The entomological search was performed in 61 residences of 
six different urban areas, where 40 specimens of Lu. longipalpis were gathered. Using 
parasitological, serological and molecular methods, it was investigated the presence of L. 
infantum in blood samples collected from dogs living in residences near the traps used in the 
entomological research, from the 14th to the 18th of May 2012. From the 350 analyzed samples, 
11 (3.1%) were positive by Indirect Immunofluorescence Assay – IFA (cutoff 1:40, being that: 3 
were performed with title 40, 3 with 80, 1 with 160, and 4 with 320); and 22 (6.3%) were 
positive by Rapid Immunochromatographic Test Dpp® Canine Visceral Leishmaniasis and 168 
(48.3%) were positive by Enzyme-Linked Immunosorbent Assay - ELISA (cutoff 0.195). 
Parasites were searched in 30 dogs that presented two or three positive serological results, in 
their blood, lymph nodes and DNA by Polymerase Chain Reaction (PCR). Five culture strains 
were isolated, and 18 animals presented DNA amplified with specific primer (RV1/RV2) to L. 
(L.) infantum. The conditions that are most likely to explain these results and the agent 
dispersion are the environmental and climate changes, closeness to endemic regions, road and 
air axis, and great migration flows allied to the presence of the vector Lu. longipalpis.  
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Abstract:  

INTRODUCTION: Until recently, few micro-habitat were identified as breeding places of 
sandflies, and most successful work in humid climates. OBJECTIVE: The present study was 
conducted in a semiarid climate region, investigated the occurrence of natural breeding sites in a 
series of micro-habitats selected according to the presence of moisture and organic matter, 
besides reduction of luminosity. METHODS: 64 soil samples were monthly collected in 
peridomestic environment and household of five homes located in the district of Cavunge 
Ipecaetá (Bahia-Brazil) were analyzed by direct observation techniques and flotation. 
Entomological captures were also performed, providing monthly light traps in peridomestic and 
indoor environments. RESULTS: Of the 1523 soil samples collected, 49 were positive, and we 
found a total of 64 sand flies, the majority (n = 40) belonging to the species L. longipalpis. 
Similarly, phlebotomines captured between 2002 and identified in the majority (n = 1907) 
belong to the species L. longipalpis. The relationships between climatic variables and the 
emergence of sandflies and sandflies captured, there was a relationship of moderate strength and 
statistically significant between the week before the capture entomological and density of 
sandflies. indicating that for a region that semiarid climatic parameter is more appropriate in 
predicting the amount of adult forms of sandflies. CONCLUSIONS: Taken together, our results 
concerning the characterization of both natural breeding sites of sandflies and their relation to 
climatic variables, can serve as an auxiliary tool in the direction of biological control. 
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Abstract:  

The infectious diseases are an important problem of the public health, because of the fast 
propagation by endemics in urban environment associated to migratory pathway country-town, 
increase of the population density, among other factors. Therefore, is urgent intensify the studies 
of the human ecology to identify the factor risks, social-economic and from ambient, that cause 
this disease. The Visceral Leishmaniasis [VL] is a infectious, emergent, endemic and neglected 
disease in around 65 countries with approximately 500.000 new cases/year, is more incident in 
India, Bangladesh, Nepal, Sudan and Brazil. The hypothesis of the causes of the dissemination 
are many and the preventive actions are not efficient where is endemic, therefore, the objective 
this work was to study the VL in Palmas, Tocantins state in Brazil. According Sinan/SVS/MS 
data, the Tocantins has the most number of cases of VL in North region and in Brazil, with 
average of the 418 last 5 years with more incidence in 2011 with 487 confirmed cases, 22 obits, 
45% of lethality ratio and 34.8 incidence ratio [the national ratio this year was 2.0]. The data this 
work indicates that Palmas had presented last 5 years 212 cases of VL, being more prevalent in 
male [65%], among children from minus 1 to 4 years old [86 cases]. Was observed higher 
prevalence in 5 of the 65 neighborhood with more incidence in the March, May, January and 
June months with 22, 21, 20 e 19 cases, respectively. The data from this work indicate that 
Palmas has 10,1% of the all cases in Tocantins state last 5 years, presenting specific regional 
factors like high prevalence in alternated months, differently of the others regions where the 
high prevalence correspond to rainy period. In fact, this was verified this work, but the incidence 
in children was statistically higher than old peoples. These data indicate that is necessary a 
specific strategy from health programs in Palmas, focusing the neighborhoods with highest 
prevalence of the VL and on the children with age inferior to 4 years. 
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Abstract:  

The American Cutaneous Leishmaniasis (ACL) is a zoonosis caused by a protozoa of the genus 
Leishmania, an intracellular parasite of mononuclear phagocyte system cells, spleen, liver, bone 
marrow, lymph nodes, mucosal and leukocytes. The transmission occurs through the bite of 
infected sand flies of the genus Lutzomyia. ACL is considered by the World Health Organization 
one of the six most important infectious diseases in the world. It occurs in all states of Brazil, 
and in Paraná State is present in the northern and northwestern region and in the Ribeira river 
valley. Human actions on the environment as the increasing and disorderly urbanization, social 
and economic changes have helped in expanding endemic areas and outbreaks of ACL in urban 



 

areas. The identification of reservoir hosts of Leishmania spp, like dogs, are important to 
determine the natural cycle of the parasite and to better understand the epidemiology of the 
disease. The aim of this work was to study the epidemiology of ACL in dogs residents in 
recycling of solid waste centers (Group 1) and in dogs from a neighborhood adjacent to a forest 
(Group 2), in Londrina, Paraná State. Blood samples of 61 dogs from Group 1, and 74 dogs 
from Group 2 were randomly collected. The research of IgG anti-Leishmania antibodies was 
performed by Indirect Immunofluorescent Antibody Test (IFAT), using promastigotes forms of 
L. amazonensis, with a cutoff point of 40. Of the 135 dogs analyzed, 13 animals (9.6%) were 
positive, nine (14.75%) in Group 1 and four (5.40%) in Group 2. When comparing Groups 1 and 
2, there was no statistically significant difference. The recycling of solid waste is a major source 
of income to the poor, held in a disorganized and informal manner. The results lead us to the 
conclusion that these areas have antibodies against Leishmania spp circulating in the 
environment from the five regions of Londrina and in one neighborhood adjacent to a forest. 
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Abstract:  

Introduction: The increased incidence of visceral leishmaniasis in areas previously unaffected 
and reemergence in endemic areas are associated with modifications of the environment, 
migration, disorderly process of urbanization, poverty and mainly to individual risk factors such 
as expansion of AIDS epidemic. Recent changes in the epidemiological profile of AIDS and 
visceral leishmaniasis in Brazil point to increased population exposure to both infections, 
characterized by the internalization of HIV infection concurrent urbanization of visceral 
leishmaniasis. Despite the need for understanding the magnitude of visceral leishmaniasis-HIV 
coinfection, there are few studies that address the epidemiological aspects in Northeastern 
Brazil. The clinical and epidemiologic characterization of this epidemic subsidizes public health 
policies for the development of prevention strategies, as well as laying the foundations for the 
medical care provided to patients infected. Objective: To describe the epidemiological profile of 
cases of visceral leishmaniasis co-infected with HIV (HIV-VL) in northeast Brazil in the years 
2007 to 2011. Methods: A descriptive study of cases of visceral leishmaniasis co-infected with 
HIV live in the Northeast of Brazil, registered in the Information System for Notifiable Diseases 
(Sinan). Results: Out of 9615 cases of VL, 5.08% were coinfected with HIV, the year with the 
highest percentage of coinfection was the year 2011 with 7.12% of coinfection, the state of 
Paraíba had the highest percentage of coinfection, followed Rio Grande do Norte and Alagoas, 
although in absolute numbers of cases of coinfection, the state of Ceará has obtained the highest 
number of notifications (n = 175 cases). Males accounted for 81.3% of these cases, the browns 
(84 2%) and aged 20 to 39 years (56%) were the most affected; 41.5% had complete or 
incomplete primary education; the lethality rate was 10.6%, and the cure rate was 62% . 
Parasitological diagnosis was performed in 69.9% of cases. In 8.49% of the municipalities in the 
Northeast reported cases of coinfection. Conclusion: These findings emphasize the magnitude of 
HIV-coinfection visceral leishmaniasis in northeastern Brazil, for although the profile of 
patients HIV-visceral leishmaniasis coinfected is not different from those with classic visceral 
leishmaniasis, the greater lethality points to the need for structuring services patient care and 
health surveillance. 
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Abstract:  

This study is part of the Public Health Monitoring Program from Santo Antonio Hydropower 
Plant, as condition of Brazilian licensing process. The collects were made between September 
2011 and January 2012. Sampling was designed for pre and pos installation periods, in the direct 
influence area, and sampled 14 points distributed in 3 health regions in Porto Velho. Sampling 
were carried out during rainy season (January and February), dry season (May and June) and 
transition season (September and October) during 2011 and 2012. CDC miniature light traps, 
were placed at three different levels at ground level (soil level, 1.5 m and tree canopy). Between 
18:00 PM and 6:00 AM of the following day, at two consecutive nights, in a total of 24 collect 
hours for each 42 traps . Collections were made from sand flies in indoor and peridomestic 
environments, with the Castro capturing and manual collections on the walls of homes, during 
the night species diversity, abundance and frequency were identified for six stages, 2,340 sand 
flies were collected ( 432 in the first, 243 in the second, 187 in the third, 425 in the fourth, 842 
in the fifth and 211 in the sixth). 59 species were collected in the genera Lutzomyia (n=42), 
Psychodopygus (n=14) e Brumptomyia (n=01). P. davisi was the most abundant species, 
representing 21% of captured individuals. L. flaviscutellata, vector of Leishmania guyanenses 
deserves to represented 8% of sand flies captured and L. umbratilis were only 69 individuals 
(3%). This is the main transmisor specie of LTA, in Amazon region. It was found that was in the 
abundance of sand flies 182 individuals in the transition period, comparing 2011 and 2012. In 
2011, Porto Velho presented 58 american tegumentar leishmaniose cases and 102 in 2012, 
however the occurrence of cases is not related to the activities of the construction of Santo 
Antonio Hydropowerplant. There are no autochtonous cases of visceral leishmaniasis, also had 
no record of presence of its vector L. longipalpis in the region so far. 
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Abstract:  

In Brazil leishmaniases are occurring in all regions of the country. In Mato Grosso do Sul (MS) 
have been expanding in all municipalities and both American cutaneous leishmaniasis (LT) and 
visceral leishmaniasis (VL) have a high incidence in Aquidauana. This study is being conducted 
at the Furna dos Baianos, quilombola area, the District of Piraputanga, Aquidauana 
municipality. It is located to the left side of Aquidauana River in the mountain range of 
Maracaju. With about 3 000 hectares, has economic activities of tourism and production of 
homemade sweets. This study aims at presenting distribution, diversity, abundance, hourly 
rhythm and anthropophily of species. From June to December 2012, monthly, for 24 
uninterrupted captures were performed in Shannon`s trap at the foot of the mountain. Abiotic 



 

factors such as temperature and relative humidity were recorded during this period. The sand 
flies captured were sent to the Laboratory of Human Parasitology at the Federal University of 
Mato Grosso do Sul in order to identify and analyze molecular species of Leishmania in the 
females. A total of 381 sand flies were captured and the following species have been identified 
so far: Nyssomyia whitmani, Psathyromyia misionensis, Psathyromyia shannoni, Evandromyia 
evandroi, Evandromyia lenti, Lutzomyia dispar, Lutzomyia longipalpis, Micropygomyia 
oswaldoi and Micropygomyia termitophila. The most abundant species was Nyssomyia 
whitmani (261) totaling 67.44%, with 50.19% of females and 49.81% males. The second species 
was Pa. misionensis (69) with 17.82%, 97.10% of females followed by Pa. shannoni (21) with 
5.42% of the total species. The frequency of these insects showed variation over the months. In 
July, the hours of 5:00am showed greater abundance. However, between August and November 
most insects was caught between the 17:00pm to 21:00pm, with temperature and humidity 
ranging between 17°C to 27°C and 63% to 95%, respectively. This study will be conducted for 
24 months. 
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Abstract:  

The Visceral Leishmaniasis (VL) is classified by the World Health Organization(WHO) as one 
of the seven major endemic diseases of global impact. In Brazil, the great number of VL cases 
are aggregated in the northeast of Brazil. Several endemic areas are observed in Bahia. 
Barreiras, a city located in Bahia, has shown a high number of VL reports in humans and dogs. 
This city has the third largest migration flow of Bahia, due to the strong development of 
agribusiness in the region. Due to the economic importance of the region and because Barreiras 
is classified as an area with intense transmission, studies should be conducted to clarify the 
epidemiology of VL in this municipality. In this study we evaluated the positive index (PI) of 
canine and human in endemic area of VL. The study area has a sub-humid climate with average 
annual temperature of 31.15 º C. Notifications of dog cases that occurred in the period of 2007 
to 2011 were provided by the Center for Zoonotic Control of Barreiras (CCZ). VL diagnosis 
was performed using Immunofluorescence Assay test (IFI) in 6623 samples of domicile and 
stray dogs. VL notifications in humans were provided by the Health Department of the 
Municipality of Barreiras (SSB). PI were estimated by the confirmed VL cases divided by the 
number of samples tested by IFI. From the total dog samples tested, 12 % were positive. From 
the positive dogs, 71% were domicile and 29% stray dogs. The PI of dogs in 2007 was 10%, 
2008 (38%), 2009 (24%), 2010 (7%) and 2011 (11%). While in humans, PI was 2007 (9%), 
2008 (25%), 2009 (23%), 2010 (30%) and 2011 (12%).The rates of PI varied along the years. 
Control measures for VL were intensified in 2009, leading to a reduction of the positive dogs in 
2010. The number of positive cases in humans decreased in 2011, probably because of the 
reduction of the positive dogs in the previous year. These findings indicate that Barreiras 
presented high rates of VL occurrence and control measures seems to have reduced the 
ocorrence of VL. 
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Abstract:  

Introduction: Cutaneous Leishmaniasis (ACL) is a disease caused by protozoa of the genus 
Leishmania, transmitted to humans by the bite of sand flies (Order Diptera: Family 
Psychodidae: Sub-Family Phlebotominae). In Brazil there are currently six species of 
Leishmania responsible for human disease, and more than 200 species of sandflies involved in 
the transmission. It is a disease that has accompanied man since ancient times and has presented 
in the past 20 years, an increasing number of cases and expanding its geographic occurrence, 
being found now in all Brazilian states under different epidemiological profiles, with new focus 
and outbreaks. It is estimated that the major ocurrence is in the North and Northeast. In Bahia 
cases reach 245 municipalities, mainly in the area of Costa do Dendê. Objectives: To analyze 
the evolution of cases of American cutaneous leishmaniasis in the municipality of Maraú, in the 
period from 2007 to 2012. Methods: The cases were obtained from the Information System for 
Notifiable Diseases (SINAN) through the application of TABWIN. We analyzed the temporal 
distribution of the incidence of LTA according to the selected variables: age, sex, clinical 
presentation and outcome. We did not include cases disposed in the system. Results: 389 cases 
were reported with more frequency in 2011 (31,1%) and variation of 63,5% compared to 2010, 
above the average of cases in the period (57.5). Of the 13 health services in the city notifying in 
the period studied, including emergency care units and family health services, stood out the 
localities of Ibiaçu and Tremembé, representing 73.8% of cases. Most cases occurred in men 
(62.2%) and in the cutaneous form (99.7%). Regarding the evolution of the cases we observed 
that 86.9% (338) were cured and 11.8% did not respond. The incidence in children under 10 
years was 15.7% with emphasis on the location of Ibiaçu. The distance between Maraú and 
municipalities with higher detection rate in Bahia, Ituberá and Taperoá, is 46 km and 65 km, 
respectively. Conclusion: The increasing rise in cases in the city of Marau, exception in 2010, 
indicates the need for research in the areas of higher incidence, including the evaluation of 
epidemiological measures adopted. The occurrence in children alert to the possibility of the 
presence of the vector indoors and intensification of preventive and control measures, and 
implementation of health education activities aimed at vulnerable groups. 
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Abstract:  

Outbreaks of leishmaniasis with narrow exposure windows can be good opportunity to 
understand the diversity of circulating strains in endemic settings. We studied the intra-
population genetic diversity and genetic clusters of leishmaniasis outbreak that affected 
Peruvian Army cadets, in the northwestern Peruvian Amazon Basin. 

We established 33 L. (V.) braziliensis cultures from promastigotes isolated from outbreak cases 
using blood agar medium. DNA was extracted and purified from parasite cultures using the 
DNeasy Blood and Tissue kit (QIAGEN) and we used 10 pairs of labeled primers (AC01, 
AC52, G09, E11, CAK, Ibh3, LBA, EMI, LRC and ARP) previously reported by Rougeron et 
al. PCR reactions were performed in an Applied Biosystems GeneAmp PCR System 9700 
thermocyclers and PCR products were processed by an Applied Biosystems 3130xl Genetic 
Analyzer. We used GeneMapper v4.0 software for discrimination of electropherogram peaks. 
To determine genetic parameter of variability we used Cervus 3.0 and Hardy-Weinberg 
deviation was estimated with a score test and Fisher’s method using Markov chain algorithm by 
Genepop v4.0. Structure v2.2 was used for Bayesian grouping analysis and Stata v12.1 to 
analyze the correlations between genetic clusters and clinical data. 

We identified 52 microsatellite alleles in 33 Leishmania strains (5.2 mean alleles per locus) with 
mean observed (Ho) and expected (He) heterozygosity of 0.649 and 0.625, respectively, and 
polymorphic information content (PIC) of 0.573. Additionally, we determined that 9 of the 10 
loci did not show significant deviation from the Hardy-Weinberg equilibrium; only the CAK 
locus was in deviation by heterozygote deficit (p<0.05). Finally, Bayesian grouping analysis 
showed two groups or genetic clusters (K=2, Pr(X/K)=1.0). The two clusters shown marginally-
significant, differences in the number of lesions per patients (p=0.138), the presence of ulcers 
(p=0.053), and plaques (p=0.104), despite the small sample size. 

Our findings suggest significant parasite genetic diversity with potential clinical implications 
even after a short time of exposure in a single geographical location, and underline the 
importance of microsatellites markers to understand leishmaniasis’ epidemiology. 
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Abstract:  

An epidemiological study on visceral leishmaniasis (VL) at the semiarid region of western 
Venezuela, where some acute cases have been previously reported, is recorded. A total of 1036 
symptomless people sera samples from 25 villages, and 67 dogs from 8 different localities, were 
tested by using 3 different serologic methods and the polymerase chain reaction assay. 
Serological tests revealed 16.9% and 76.1% seropositive to L.infantum in asymptomatic humans 
and dogs, respectively. In addition, a PCR assay detected the presence of L.infantum-specific 
DNA in 17.7% of the symptomless sampled individuals and in 29.9% of the tested dogs. The 
combined analyses of serologic and molecular findings demonstrate the presence of subclinical 
or inapparent VL infections in local people from this part of western Venezuela. The present 
results also serve to call the attention on the presence of infected dogs as a risk factor in the 



 

maintenance of L.infantum as a source for infection to humans in the studied semiarid region. A 
total of 12 sand fly species were identified from 6000 specimens collected in 12 sampled 
villages, with a predominance of Lu.evansi (66.6%) over Lu.longipalpis (14.9%). In both sand 
fly species natural infection by L.infantum was detected using a PCR assay. It is concluded that 
the association among VL infected people, L.infantum-infected dogs and the presence of 
Lu.evansi, together with the observed poor sanitary and/or nutritional conditions, are risk factors 
to explain the high endemicity by VL at the semiarid region of western Venezuela. 
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Abstract:  

Clinical leishmaniosis is sporadically reported in cats living in endemic areas and the feline 
disease is still not well known. The aim of this study is to give information on the clinical 
features of the natural disease caused by Leishmania infantum in cats. Data were obtained from 
24 clinical cases in which the diagnosis was confirmed by at least one of the following methods: 
IFAT, PCR, isolation. In some cases cytological or histological evaluations were also available. 
The disease was diagnosed in 23 domestic shorthaired and 1 Persian cats, 11 females and 13 
males, age range 2-14 years (mean 9, median 10). Sixteen cats lived fulltime or partly outdoor, 4 
lived indoor (3 in a rescue cattery and 1 in apartment), 2 others were stray cats. The reason for 
consultation was weight loss (8 cases), anorexia (7), ulcerative/nodular dermatitis (6), chronic 
upper respiratory tract disease (4), chronic gingivo-stomatitis (4), apathy (3), diarrhea (3), lymph 
node enlargement (3), itching (3), spaying (2), lethargy (1), polyuria/polydipsia (1), polyphagia 
(1), dyspnea (1), uveitis (1), conjunctivitis, (1), otitis (1) trauma (1). Physical examination main 
findings were: lymph node enlargement (18 cases), ulcerative dermatitis (7), emaciation (6), 
chronic gingivo-stomatitis (6), dehydration (6), conjunctivitis (4), uveitis (3), nodular dermatitis 
(2), pale mucous membranes (2), tracheitis (2), otitis (3), hemorrhagic nodule (1), crusty 
dermatitis (1), pleural effusion (1), liver enlargement (1), jaundice (1), spleen enlargement (1), 
thyroidal nodule (1), chorioretinitis (1), alopecia (1). All cats had antibodies reacting with L. 
infantum and IFAT titer ranged between 1:10 and 1:5120. PCR was performed on blood, lymph 
node or other tissues in 22 cats and 21 tested positive on at least one tissue. Isolation was 
obtained from 7 cats. Cell blood count abnormalities were found in 15 cats out of 22 and anemia 
was the most common finding (55%). Twenty-three cats were serologically tested for Feline 
Immunodeficiency Virus (FIV) and Feline Leukemia Virus (FeLV) infections: 12 were negative 
for both agents, 10 were positive for FIV and 1 for both FIV and FeLV infections. According to 
biochemical investigations performed in 20 cats, chronic renal failure was diagnosed in 4 
individuals, diabetes mellitus in one and hepatic lipidosis in one other cat. Feline leishmaniosis 
is mainly diagnosed in old, outdoor cats presenting lymph node enlargement and frequently 
coinfected by FIV. 
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Abstract:  

The purpose of this study was to investigate the sandfly fauna at a gallery forest with evidence 
of secondary vegetation following the selective extraction of timber in a fishing tourism area 
located in the municipality of Bonito, Mato Grosso do Sul, Brazil, using two kinds of traps. The 
captures were performed monthly using modified automatic light CDC, from 6 p.m. to 6 a.m., 
from December 2009 to November 2010, and with a modified Disney trap installed 20 
centimeters from the ground, using as bait a rodent (Mesocricetus auratus), from November 
2010 to October 2012. All the female specimens captured were dissected for investigation of 
flagellated forms and identification of the phlebotomine species. The male sandflies were kept 
over refrigeration until their clarification. The identification was undertaken in according with 
by Galati (2003). During the study period of the CDC trap were captured 66 specimens, 24 
males and 42 females: Brumptomyia avellari (1), Br. brumpti (2), Evandromyia sp. 
(Cortelezzii complex) 24), Ev. lenti (3), Lutzomyia longipalpis (5), Nyssomyia whitmani (9), 
Psathromyia hermalenti (1), Pa. punctigeniculata (1), Pa. shannoni (19) and Sciopemyia 
sordelli (1). With the Disney trap 718 insects were captures, 253 males and 465 females: 
Evandromyia sp. (715), Micropygomyia quinquefer (1), Ny. neivai (1) and Ny. whitmani (1). The 
greatest phlebotomine species richness was observed with the CDC captures although Disney’s 
were more expressive, mainly for the Cortelezzii complex specimens who were uncovered as 
rodentophilic habits. All three specimens that compose this complex are recurrent in all states of 
the Midwest Region, and Ev. corumbaensis being the only one restricted to this region. Due to 
epidemiological value recently assigned to the Ev. cortelezzii and Ev. sallesi, found naturally 
infected with Leishmania in Minas Gerais, the current allowance of sandflies as regards to 
infection through Leishmania sp. as well as the fact that the studied area has fishing tourism as 
the major business and recreational activity, behavioral and ecological studies of these insects 
are required with the aim to promote actions of inspection and prevention of cases of cutaneous 
leishmaniasis. 
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Abstract:  

Visceral leishmaniasis (VL) is a neglected disease, closely associated to poverty which causes 
thousands of deaths among human beings worldwide every year. In Brazil VL is a zoonosis 
caused by Leishmania infantum and domestic dog are the main urban reservoir of the parasite. 
The disease in dogs is characterized by a marked pleomorphism, and the clinical signs vary 
according to the immune response of the animals toward the infection. Other conditions such as 
genetic susceptibility, nutritional status, immunosuppression, co infections, co morbidities, 



 

strain virulence and parasitic burden can contribute to the severity of the disease. In general, the 
main clinical signs of canine visceral leishmaniasis (CVL) are various degrees of dermopathy, 
lymphadenopathy, onychogryposis, weight loss, abnormalities of the musculoskeletal system, 
eye lesions, hematopoietic disorders, renal disease, and lesions originating from immune 
complex deposition in tissues. This work aimed to evaluate the clinicopathological findings and 
its association with parasitic burden in dogs with CVL from the Metropolitan Region of Belo 
Horizonte (Minas Gerais State, Brazil), one of the most endemic area for VL and CVL in Brazil. 
Fifty two dogs with positive results in ELISA and IFAT (indirect immunofluorescence assay) 
were submitted to physical evaluation followed by laboratorial tests: complete blood count, 
serum biochemistry, immunohistochemistry (IHQ) and qPCR in ear skin fragment, bone 
marrow and ultra sound guided spleen aspirates. Based on serological, physical and 
clinicopathological findings, dogs were classified in clinical stages of CVL (I-mild, II-moderate, 
III-severe, IV-very severe). Spearman´s correlation test (CI=95%) was used to evaluate the 
association between the variables. Parasite burden in skin, bone marrow and spleen were 
positively associated with each other and with anti-Leishmania IgG titers, total serum proteins 
and globulins, and negatively associated with red blood count, hematocrit and platelets. The 
parasite burden in bone marrow also was positively associated with monocytes count, and skin 
and spleen burdens were negatively associated with eosinophils count. The presence of parasites 
in the skin determined by IHQ was positively associated with skin parasitic burden (qPCR) and 
clinical staging. Clinical staging showed 92.3% of the animals in stages II or III and 7.7% in 
stage I (mild disease). The clinical stage was positively associated with the physical 
examination, anti-Leishmania IgG titers, presence and burden of parasites in skin and spleen. 
Based on these findings, in our opinion, clinicians should adopt the staging of CVL in routine as 
an efficient tool to establishment of accurate prognosis, treatment protocol and follow-ups. 
Financial support: CNPq, FAPEMIG and CAPES. 
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Abstract:  

Species of the genus Leishmania (Kinetoplastida, Trypanosomatidae) are causative agents of 
leishmaniasis. The identification of these parasites in archaeological material is performed by 
molecular diagnosis. Analysis of mitochondrial DNA from Leishmania sp. in samples from 90 
mummies of the pre-Egyptian dynasty, the dynasty of Abydos (3500-2800 BC) and from 
western Empire (2050-1650 BC), identified the compatibility of the archeological DNA sample 
with modern DNA of Leishmania donovani, an agent of visceral leishmaniasis (Zink et al, 
2006). Recently, molecular studies and immunological tests have been made, diagnosing the 
presence of Leishmania infantum in bone fragments of Eleonora de Toledo (1522-1562) 
(Nerlich et al, 2012, Bianucci et al, 2012). The present work aims to approach the 
paleoepidemiology of Leishmania sp. in the ancient cultures. For this, we will use samples of 
tissues and bones fragments from human and other animals stored in our laboratory, collected 
from South American archaeological sites. We will submit the samples to the PCR amplification 
and subsequent sequencing. The identified sequences will be confronted with sequences 
deposited in GenBank. The aim is to obtain data on the distribution of this infection over time in 
the regions studied, analysis of the origin and antiquity of the host-parasite relationship and 
analysis of nucleic acids of the parasite with the purpose of evolutionary studies. To test the 



 

effectiveness of ancient DNA extraction kit, four samples extracted from natural mummified 
bodies were used. The bodies were found in Minas Gerais state, Brazil, dating from the colonial 
period (circa 1700 AD). To verify the current inhibitors in the samples , human DNA 
amplification was performed and to verify Leishmania sp. molecular target to Kinetoplast 
minicircule kDNA was used. The results showed that there was no inhibition and sequences of 
two samples show similarity with Leishmania sp. 

Financial support: CNPq and FAPERJ. 
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Abstract:  

From the six sand fly species considered important for the American cutaneous leishmaniasis 
(ACL) in São Paulo state, two of them, Nyssomyia neivai and Nyssomyia intermedia, have been 
regularly found in high abundance in areas where the disease has been reported. Mogi-Guaçu 
river valley, located in the Northeast region of São Paulo state, is endemic for ACL and in most 
cases, N. neivai has been by far the most predominant species. On the other hand, recent 
entomological investigation for confirming the autoctony of two ACL cases in a rural area of 
Mogi Guaçu, has reported the high abundance of Nyssomyia whitmani, Expapillata firmatoi and 
Migonemyia migonei, and nonappearence of N. neivai. Aiming at evaluating the role of each 
one of this species in the transmission cycle of the disease, the spatial and monthly distribution 
of the sandflies was studied, as well as the natural infection by Leishmania braziliensis, in 
different environment where the cases were registered. To evaluate the role of each environment 
in maintaining the disease cycle and risk of transmitting it, the sandfly community was 
characterized by using several ecological indices, such as richness, abundance, diversity and 
similarity. During the studied period, between October/2010 and April/2012, five CDC 
automatic light traps were installed weekly from 6 p.m. to 8 a.m. in four different kinds of 
environment: inside the woods, in its edge, in a chicken shed and nearby the human dwelling. 
More than mais de 10,000 sandflies were collected, distributed in 15 species. Out of the total, 
close by 50% were N. whitmani, followed by Mg. migonei and Ex. firmatoi approximatelywith 
30 and20%, respectivamente. The chicken shed was the environment where the greatest number 
of sandflies were collected (more than 60% of the collected flies). However, about 5% were 
collected in the human dwelling. From the 1,622 females dissected two, a Mg. migonei and an 
Ex. firmatoi, collected in the chicken shed were found promastigote forms. The sandfly 
community caracterization by the indices of richness, abundance, similarity and diversity allows 
us the confirm that there is a risk of getting the disease in every one of the studied environments, 
and that N. whitmani, Mg. migonei and E. firmatoi may be taking part in maintain the ACL wild 
cycle. The presence of human cases in the area, added to the presence of important species to the 
ACL cycle represents the risk of new cases to the area.  
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Abstract:  

Canine visceral leishmaniasis is a chronic infectious disease and an important zoonosis in the 
Paraiba State (Brazil) and Leishmania chagasi is found infecting both man and dog. This study 
aimed to conduct a seroepidemiological study of canine visceral leishmaniasis in three Paraíba 
State municipalities: Cajazeiras, Sousa and Uiraúna. Seroprevalence was tested by ELISA S7®, 
whose antigen is the carboxy-terminal region of L. chagasi Hsp70. A questionnaire was applied 
to owners for identification of risk factors. The seroprevalence found in Cajazeiras, Sousa and 
Uiraúna were 19.4%, 10.1% and 15.5%, respectively. The risk factors identified in the 
multivariate analysis by logistic regression was the presence of ticks (Odds Ratio = 3.6276, 95% 
CI = 1.71 to 7.71, p = 0.0008). The seroprevalence of canine visceral leishmaniasis is high in 
Cajazeiras, Sousa and Uiraúna and additional studies are needed to evaluate the role of ticks as 
risk factor. 
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Abstract:  

Introduction: Visceral Leishmaniasis is endemic in Alabania but its occurrence in Albania has shown a 
downward trend over the recent years 

Aim: To present an epidemiological overview of Visceral Leishmaniasis in Albania over the period 
2002-2010, according to relevant registered variables of infected persons (gender, age, living residence, 
transmission, occupation). 

Material and Methods: Elaboration of data reported to National Institute of Public Health – Albania, 
from District Epidemiological Services and University Hospital Centre as well as data obtained from 
epidemiological questionnaires and field investigations.  

Result: Visceral Leishmaniasis (VL) is endemic in Albania. 668 human cases have been reported over 
the period 2002 to 2011. The incidence rate in 2002 and 2011 was respectively 4.2 cases/105 population 
and 1.0 cases /105 population respectively. VL is present in 80% of the country districts. The incidence 
during years in Lezha district varied from 2.9 cases/10.000 in 2002 to 0.2 cases/ 10.000 in 2011. Shkoder 
in the northern part of the country showed 1.4 cases/10.000 and Berat in the south with 1.1 /10.000 cases. 
Meanwhile Tirana showed a lower one of 0.4/10.000 cases.Sporadically cases were reported in other 
districts respectively to Kruja, Puka, Mat, Mirdite, Sarande . Most of the reported cases, (71,5%), belong 
to the age-group 0-14 years old. The most infected were males with 64 % percent of reported cases. Only 
70% of reported cases were laboratory confirmed. The diagnosis for other cases was based on clinical 
signs and symptoms due to lack of laboratory capacities. Rural areas were most affected with 67.3% of 
the total cases reported. 



 

Conclusions: Leishmaniasis continues to be endemic in Albania with a geographical spread and a high 
prevalence in the north and central areas of the country. The timely clinical diagnosis is crucial for the 
initiation of medical treatment of the patients. 
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Abstract:  

Visceral Leishmaniasis (VL) is transmitted by Lutzomyia longipalpis, during the blood meal, 
when saliva and parasites are injected into host skin. Chickens in VL endemic area play an 
important blood food source and their presence is often cited as a risk factor to VL transmission. 
However, the role of chickens in the disease epidemiology has not been well defined. We tested 
here if chicken antibodies against salivary gland sonicate (SGS) could be used as exposure 
markers to VL and also investigated the potential role of chickens as sentinels. Chickens were 
distributed in different houses in Cavunge, a VL endemic area in Bahia, and kept to natural 
exposition to sand flies and monitoring of the seroconversion to SGS was evaluated by ELISA. 
Experimental immunization with Lu. longipalpis SGS lead to the production of anti-SGS IgY 
antibodies in all immunized chicken and after the second immunization there was a statistically 
significant increase in antibody levels. Similarly, chicken naturally exposed to Lu. longipalpis 
sand fly bites at the VL endemic area also developed significant anti-SGS IgY antibodies. 
Beside SGS we observed that rLJM17 and rLJM11 salivary recombinant proteins showed 
similar performance as SGS. Taken together, these results may be used as important indicators 
of the Lu. longipalpis vector presence in VL endemics areas, raising the possibility of using the 
chicken as a sentinel animal. 
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Abstract:  

This study, a descriptive retrospective quantitative one, analyzes the relationship between 
American Cutaneous Leishmaniasis (ACL) and the user occupation, in the city of Porto Velho, 
in Rondonia. One of the risk factors of ACL is the contact with forest areas, pointing out the 
agricultural workers as the population at risk for ACL, since this is the natural environment and 
a locus of work. The objective of this work is to identify cases of ACL in which the occupation 
user may be a predisposing factor to injury, contributing to the prevention of these economic 
sectors. This study used as the source the database of the Municipal Health Department of Porto 
Velho/RO, with cases reported from 2007 to 2011. In this period, 455 cases of ACL were 
reported, being 93.2% (424) new cases. Of the 455 cases, 87.7% are male, and 64.17% are 



 

between 20 and 49 years. Among the 455 cases reported, only in 274 was appointed the 
occupation of the user. Among these, the occupation farmer/agricultural worker was the most 
pointed (29.2%). About the relationship of ACL with work, 41.9% users, of the 455 cases 
registered, contracted the disease at work, and in the year of 2008 there was the higher number 
of reported cases related to work. The remaining cases, 28.2% said they have no relationship to 
work, possibly being exposed to cases related to forests or household transmission, and in 
29.9% of cases have been not recorded this relationship. It can conclude, after this study, that 
the ACL is still shaping up as a disease with high incidence rate in Porto Velho/RO, affecting 
individuals of working age and has a strong relationship with the work done by the patient, 
which indicates the needing of surveillance and monitoring of populations that develop 
agricultural work. For this, it is important to valorize filling the field of user’s occupation in 
reporting a case of ACL, because it is through this information that may be the relationship 
between illness and work, which will guide the prevention and control of cases from the 
population of agricultural workers. 
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Abstract:  

Leishmaniases are considered diseases of high importance in public health and are expanding 
throughout the Brazilian territory. The State of Mato Grosso do Sul registered in 2011, 273 
cases of visceral leishmaniasis (VL) and 112 cutaneous Leishmaniasis (CL). The municipality of 
Aquidauana reported 16 cases and 2 deaths from these diseases. This study aims to identify 
aspects of the behavior of sand flies (Diptera: Psychodidae: Phlebotominae) in the Municipality 
of Aquidauana, endemic area for leishmaniases. The captures were carried out in six urban sites, 
quinzenal, with light automatic traps at 06:00pm to 07:00am and manual aspiration, in 
peridomicile and intradomicile environments in each dwelling, from April to November 2012. 
The specimens were transported to the Laboratory of Parasitology of the Federal University of 
Mato Grosso do Sul (UFMS) for assemblage, identification, and other observations. After that, 
females were analyzed by molecular technique for Leishmania sp. The 78 captures yielded 
1,254 specimens of phlebotomines, 1092 males (87.08%) and 162 females (12.91%). The fauna 
was composed of seven species: Evandromyia aldafalcaoae, Evandromyia cortelezzii, 
Evandromyia evandroi, Evandromyia lenti, Evandromyia walkeri, Lutzomyia longipalpis, 
Psathyromyia shannoni. The most abundant species was Lu. longipalpis representing 94.09% 
(1,180), 88.98% males and 11.05% females. The second species was Ev. walkeri with 2.31% 
(29), 55.17% males and 44.82% females. Overall, the sand flies were more frequently captured 
in peridomicile 94.33% (1,183) than in the intradomicile 5.42% (68) of the residences. There 
was predominance of insects in Pinheiro neighborhood, totaling 76.07%. The captures 
performed with manual aspiration have presented four times more insects than light traps. At the 
moment all females were negative for Leishmania sp. This study is being conducted for 24 
months. 
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Abstract:  

The American Cutaneous Leishmaniasis (ACL) is an infectious, non-contagious, chronic 
evolution disease, caused by protozoa of the genus Leishmania, of vector transmission. It is 
considered an autochthonous disease of the Americas, predominantly in regions of hot and 
humid weather. During the period from 1991 to 2010, showed an annual average of 27,374 
reported cases and an average detection rate of 1.6 / 10,000, constituting a public health 
problem. The northern region has contributed to the highest number of cases (about 36.4% of 
total cases registered in the period from 1991 to 2010) and with higher average coefficients of 
8/10.000 inhabitants, related to the recent process of colonization. The ACL, considered of 
universal susceptibility, behaves as an occupational disease associated with economic activities 
such as mining, agriculture and extraction. The objective of this study is to analyze and compare 
the incidence of ACL in Brazil and in the Amazon region, especially in the State of Rondonia 
and the city of Porto Velho, in the years from 2007 to 2011. This study is a retrospective 
descriptive quantitative study. The survey was conducted through the database of the Municipal 
Health Department of Porto Velho/RO, and data collection relating to cases of Rondonia and 
Brazil, in Database Health System. From 2007 to 2011 were 90,211 reported cases of ACL in 
Brazil, with an average of 18,042.2 cases / year and standard deviation of 664.0. There were 
85,440 new cases with an incidence of 4.4 / 10,000. In the same period, were reported 4780 
cases of ACL in Rondonia state, with an average of 956 cases / year and standard deviation of 
143.4. There were 4526 new cases and incidence of 28.7 / 10,000. In the city of Porto Velho, 
were reported in this period 455 cases, with an average of 91 cases / year and a standard 
deviation of 22.3. The new cases totaled 424 resulting in an incidence of 9.7 / 10,000. Facing the 
data exposed, it can analyze that the incidence of ACL per 10,000 inhabitants in Porto Velho 
and Rondonia are proportionally higher than the Brazilian average, as was expected. Rondonia 
had a greater number of cases compared to 10,000 inhabitants than Porto Velho because of the 
endemic area and the population are much larger than the capital, showing that the interior cities 
contribute greatly to the high incidence of ACL cases throughout the state of Rondonia. 
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Abstract:  

Visceral Leishmaniasis (VL)-HIV coinfection becomes increasingly common, especially for 
ruralization of AIDS and urbanization of the VL, thus becoming an emerging problem. In 
pregnant, this problem becomes even more pronounced due to physiological 



 

immunosuppression caused by the pregnancy. Visceral leishmaniasis in pregnancy is considered 
rare, with few publications, especially the LV-HIV coinfection.. During the period from 2007 to 
2011, were reported 367 cases of LV in pregnant women in Brazil , reported in the Information 
System for Notifiable Diseases (SINAN) , Ministry of Health of Brazil, with 28 cases of co-
infection VL / HIV. Of the 28 cases examined, three were recurrences. About schooling was 
registered a patient with higher education, one with high school, and 21 with unknown 
education. The predominant age group was the reproductive age, with 13 cases. Looking at the 
geographical region, the Southeast reported 15 cases. The identification of Leishmania was 
possible in 15 cases, the others were used immune criteria and clinical-epidemiological. There 
was evolution to death by VL in five cases. Observed the presence of co-infection VL / HIV in 
7.6% of reported cases, with a death rate of 17.8%, higher than that found in the general 
population (5-10%). The importance of co-infection in pregnant women occurs by the 
physiological changes during pregnancy, predisposing increased risk of infections, and the 
possibility of vertical transmission. It is necessary to health professionals to be alert of the 
existence of irregular fever in HIV-positive women of childbearing age, especially in endemic 
areas of VL, especially during the prenatal period, because of the severity of these diseases 
when associated. There is a real need to expand the studies on this topic and the lack of studies 
in endemic regions supposes underdiagnosis or no notification. 
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Abstract:  

Despite the importance of phebotomine sand flies as vectors of Leishmania, the information 
about the ecology of immature stages of these insects is rare. The difficulties in finding sand fly 
larvae and pupae, which develop in wet soils with available organic matter, lead to this lack. The 
objective of this study, conducted in the Recanto Marista, municipality of Doutor Camargo, 
Paraná state, was found natural breeding sites of sand flies, since that location has appropriate 
characteristics for this insects’development. In the first method employed, 94 soil samples were 
taken from hen houses, tree bases, between tree roots, and under fallen logs. The samples were 
placed in non-toxic plastic pots (polypropylene) and were kept in a B.O.D. incubator during 46-
60 days, between 25.5 and 26.5°C, with air relative humidity between 70-90%. The samples 
were collected from May 2010 to December 2011. In the second method was used a modified 
emergence trap by Alencar , which had two main parts: 1) the lower, made from metal frame 
and semitransparent nylon screen, with pyramidal structure (50 by 50 cm on the basis), 
truncated apex (10 cm diameter) and 45 cm height; and 2) the upper part, formed by an 
apparatus comprising a funnel and a collector pot (18 cm height), in which was alcohol 70% to 
preserve the emerged insects. Ten traps were installed 5 to 20 meters from each other, from May 
2011 to August 2012 in a remaining forest area significantly altered. These traps were inspected 
at intervals of 15 to 30 days, to collect sand flies. From incubated soil samples, 21 sand flies 
emerged and, from emergency traps, eight sand flies. The following species were collected: one 
specimen of Brumptomyia brumpti, one of Micropygomyia ferreirana, one of Migonemyia 
bursiformis, one of Migonemyia migonei, one of Pintomyia pessoai, nine specimens of 
Nyssomyia whitmani, five of Nyssomyia neivai, two of Nyssomyia sp., and five specimens were 
not identified. It is noteworthy that this is the second finding of Mi. bursiformis in Paraná state. 
The collected species have been reported in several endemic areas of cutaneous leishmaniasis in 
Paraná, including the Recanto Marista, where Ny. whitmani and Ny. neivai have high numerical 
representation. 
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Abstract:  

The leishmaniases are parasitic diseases caused by species of Leishmania, whose hosts may be a 
variety of wild, synanthropic, and domestic animals. The objective of this study was to identify 
the species of Leishmania found in small mammals in an area in north-eastern Brazil where 
visceral and cutaneous leishmaniases occur in sympatry. A total of 180 wild and synanthropic 
animals trapped from 2003 to 2006 in a rural area located in the north part of the Atlantic Forest 
region of Pernambuco State were included in this study. Samples were assessed by two PCR 
protocols, one targeting the kinetoplast DNA (kDNA) of Leishmania species belonging to the 
subgenus Viannia and other the kDNA of Leishmania (Leishmania) infantum and through the 
immunochromatographic test with rK39 (recombinant antigen of L. infantum). Forty animals 
were positive to Leishmania (Viannia) and 14 to L. infantum. Five animals from four different 
species (Didelphis albventris, Nectomys squamipes, Rattus rattus and Holochilus scieurus) were 
positive by both PCR protocols, suggesting co-infection by L. (L.) infantum and Leishmania 
(Viannia) braziliensis. A percentage of 5% positivity was found by immunochomatography 
whith rK39 recombinant. Remarkably, an isolate obtained from a South American water rat (N. 
squamipes) was characterized by monoclonal antibodies and multilocus enzyme electrophoresis 
as L. (V.) braziliensis. These results suggest the role of small mammals (rodents and marsupials) 
as hosts of L. (V.) braziliensis in the study area. Importantly, our findings add weight to the 
hypothesis about the existence of a sylvatic cycle of L. (L.) infantum, with the involvement of 
rodent species as hosts. 
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Abstract:  

Introduction: The American Tegumentary Leishmaniasis (LTA) is a zoonotic disease that affects 
humans, some species of wild and domestics animals. The cutaneos form located is 
characterized for ulcers and painless lesions; the mucous form is characterized for lesions that 
affect nasopharyngeal regions; the disseminated form presents multiple skin ulcers by 
hematogenous or lymphatic dissemination; the diffuse form presents nodular lesions without 
ulcerations. LTA has been afflicting human beings for many centuries, and, in Brazil, in the past 
three decades, there has been an important increase in the number of cases and also in its 
geographical distribution. Many cases are registered in Mato Grosso of Sul. Materials and 
Methods: This work was carried out through analysis of LTA medical records and Chips of 
Epidemiological Research of the Hospital Epidemiology Service, generated from visits to the 



 

hospital and to the outpatient care in 2011 and 2012.  Results: In these years, 51 new cases were 
recorded in Reference Center for Infectious Diseases of Campo Grande, Mato Grosso do Sul, 
Brazil. 58,2% (30/51) were male. The cutaneous form occurred  in 82,3% (42/51) and the 
mucous form in 17,6% (9/51). Of these, 7,8% (4/51) were relapse. 88,2% (45/51) of cases were 
from Mato Grosso do Sul, 1,9% (1/51) of Mato Grosso, 1,9% (1/51) of Amazonas and 7,8% 
(4/51) were indeterminate. The co-infection LTA-HIV/AIDS were described in 5,8% (3/51). 
The cases were confirmed by laboratory criteria in 98,0% (50/51) and 1,9% (1/51) by clinic-
epidemiological criteria. Glucantime 68,6% (35/51) was the first choice on treatment, followed 
by Amphotericin B 13,72% (7/51) and Lipossomal Amphotericin 5,8% (3/51) and 11,7% (6/51) 
cases not informed. Conclusion: The patients infected by LTA in this service were generally 
male, developed the cutaneous form, came from Mato Grosso do Sul, were not co-infected with 
HIV/AIDS and most showed no relapses. Only in one case the diagnostic criteria was not 
laboratory and the drug generally used was glucantime. 
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Abstract:  

The aim of this study was to investigate domestic animals as risk factors for visceral 
leishmaniasis in the city of Juazeiro, Bahia State, northeastern Brazil. Epidemiological data from 
21 cases of Human Visceral Leishmaniasis (HVL) that occurred between 2007 and 2010 were 
used. The households from each HVL case were identified. Households located within a 250 m 
perimeter of each household in which HVL cases occurred were visited, and those having 
domestic animals were included in the study, totalizing 298 households. Blood samples were 
collected from dogs (n=383), cats (n=84), goats (n=15), donkeys (n=9), sheep (n=4) and horses 
(n=3), and tested for Leishmania infantum chagasi by enzyme linked immunosorbent assay 
(ELISA) and real-time PCR (qPCR). A total of 30/498 (6.02%) domestic animals were 
seropositive for L. infantum chagasi, 20/383 (5.22%) dogs and 10/84 (11.9%) cats. Two (0.4%) 
domestic animals tested positive by qPCR, both were dogs which were seronegative for L. 
infantum chagasi. All goats, sheep, horses and donkeys samples tested negative for Leishmania 
sp. by ELISA and qPCR. Cats were more likely to be positive for L. infantum chagasi than dogs 
(OR=2.21; 95% CI, 1.1 – 4.81; p=0.043), and domiciliated cats were more likely to be positive 
for L. infantum chagasi than semi-domiciliated (OR=9.57; 95% CI, 2.21 – 41.37; p=0.0006). 
Living next to a HVL case was not associated with positivity to L. infantum chagasi (p=0.5895). 
Households presenting > 1 animal were more likely to present positivity to L. infantum chagasi 
than those presenting 1 animal (OR=3.46; 95% CI, 1.49 – 8.06; p=0.0025). These results 
highlight the importance of cats as reservoir of L. infantum chagasi. 
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Abstract:  

Visceral leishmaniasis (VL) in Brazil is presented by increasing severity of clinical disease, 
geographic expansion and urbanization. Caucaia (325,441 inhabitants) in the Metropolitan 
Region of Fortaleza in Ceará state (Northeast of Brazil), is classified as a municipality of intense 
transmission and a thus focus area for surveillance actions and control of VL. Here we describe 
the epidemiological characteristics of VL in Caucaia, from 2001 to 2011. We performed a study 
with secondary data from the Information System for Notifiable Diseases (Sistema de 
Informação de Agravos de Notificação – SINAN). We used all cases of VL in residents of the 
municipality of Caucaia (2001-2011) to describe the epidemiological characteristics, using the 
indicators: incidence rate (per 100,000 inhabitants) and case fatality rate. In both indicators we 
analyzed temporal trends by simple linear regression. A total of 262 cases and 16 deaths due to 
VL were reported in the municipality in the study period. The mean incidence rate was 7.6 cases 
per 100,000 inhabitants (ranging from 4.6 to 12.6 cases per 100,000). Mean case fatality rate 
was 6.1% (ranging from 0 to 11.9%). The cases were predominantly of male gender (63.7%), 
children <15 years of age (48.4%), brown race/color (64.5%), and mostly autochthonous of the 
municipality (93.0%) with the majority of patients living in the urban area (85.5%). The 
diagnosis was confirmed by laboratory tests in 95.9%. Cure rate was 85.9%. Leishmania/HIV 
co-infection was recorded in 4.65% cases. The incidence rate (R2: 0.649, p=0.003) and case 
fatality rate by VL (R2: 0.496, p=0.016) presented significant increase in the period. In the 
municipality of Caucaia, VL is common, with intense active transmission. Control strategies 
have not presented sufficient effectiveness to reduce incidence. We emphasize that surveillance 
actions and control should be prioritized and implemented in an integrated manner. 
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Abstract:  

Visceral leishmaniasis is an infectious disease of chronic character whose etiologic agent in 
Brazil is the protozoan Leishmania infantum chagasi. Dogs are considered domestic reservoirs 
of such agent. Up to December 2008, the state of Rio Grande do Sul was considered a harmless 
area for human and canine visceral leishmaniasis. From 2009, autochthonous cases of the 
disease in human beings and dogs have been confirmed by the State Health Surveillance Center 
in São Borja, a city in the western border with Argentina. Between 2010 and 2012, the 
municipalities of Santa Cruz do Sul, Uruguaiana and Viamão also presented cases of canine 
visceral leishmaniasis (CVL). In Porto Alegre, the State capital, the first case of CVL was 
notified in 2010 and confirmed by ELISA test and the growth of the protozoan. The city is 
characterized for being a transitional zone of forest and has borders with the municipality of 
Viamão. On this condition, the capital was considered to be an area with cases of the disease. In 
order to know the occurrence of seropositive dogs in Porto Alegre/RS, 245 canine serum 
samples will be collected. Up to the present moment, 140 canine serum samples have been 
collected and analyzed in three communities of built-up areas of the city. These communities 



 

have in common the fact of being relocated from peri-urban to central areas. They are socially 
vulnerable communities whose main income comes from collection and recycling of waste. At 
the time of sample collection, animal owners are informed about the purpose of this 
epidemiological research and respond a questionnaire. In addition, they sign a consent form to 
participate in the study. Serum samples are tested through TR-DPP rapid test kit 
(Biomangunhos®) which uses the recombinant antigen K28 of Leishmania infantum chagasi. So 
far, three animals have showed positive reaction in the test, indicating the occurrence of 2.1% 
(3/140). All samples will subsequently be tested by ELISA technique. Although the research is 
still in progress it is possible to affirm the occurrence of CVL cases in the capital city. Thus, it is 
necessary to increase public health professionals’ awareness, including veterinarians, as well as 
to develop clarification campaigns for the lay population regarding the risks of the disease and 
its prophylactic measures. 
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Abstract:  

Background: There are few reports concerning the evolution of canine visceral leishmaniasis in 
Brazil, where the euthanasia of seropositive dogs is recommended by the Health Ministry as a 
control measure. This study has the main objective to characterize the dynamic of the clinical 
and immunological evolution of canine Leishmania (Leishmania) infantum chagasi-infection 
from endemic area of AVL. 

Methods: The prevalence and incidence (6 and 12 moths) of a cohort of 320 mongrel dogs from 
Barcarena municipality, Pará state, Brazil, were evaluated by IFAT-IgG and DTH, providing the 
clinical-immunological profile of canine L. (L.) infantum chagasi-infection. 

Results: The IFAT and DTH reactivity recognized three different profiles: (1) IFAT+/DTH- 
(n=104), (2) IFAT-/DTH+ (n=18), and (3) IFAT+/DTH+ (n=14), revealing an infection 
prevalence of 42.5% (138/320). Thirty percent of dogs from the profile 1 presented clinical 
signs of disease and 100% of dogs from profile 2 were asymptomatic. Concerning the evolution 
of the profile 1, most of dogs increased the serological titles, presented positive parasitological 
diagnosis and naturally died, confirming the high susceptibility of L. (L.) infantum chagasi-
infection. However, 22.2% of dogs in the profile 2 maintained asymptomatic with negative 
serology showing a resistant profile of infection. The evolution of the profile 3, 62.5% of dogs 
maintained slight to moderate serological title and 37.5% showed increased of the serological 
titles conferring the susceptibility profile to this group. 

Conclusion: These results confirm the high susceptibility of dogs to L. (L.) i. chagasi-infection, 
which contrasts to the human infection that presents a high predominance of resistance against 
the infection in endemic area. 
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Abstract:  

Since 2003 the state of Tocantins has recorded the highest incidences of Human Visceral 
Leishmaniasis in Brazil, reaching 33.9/100.000 inhabitants in 2008 and is also considered an 
intense transmission area. Canines surveys and euthanasia of seropositive dogs are often carried 
out by public health agencies using serological methods for diagnosis as recommended by the 
Brazilian Ministry of Health. Due to the volume of samples to be processed by the official 
laboratories, the time between sample collection and removal of positive households reaches up 
to 60 days, which is one factor that may contribute to the lack of success in controlling the 
disease. The purpose of this study was to determine the frequency of Leishmania in dogs sent to 
Araguaína city veterinary clinics, using the direct detection of parasites as diagnostic test. The 
study population were 468 dogs of different breeds and ages attended at veterinary clinics in the 
city of Araguaína in 2007 and underwent clinical examination, and after this a sample of lymph 
node cells by needle aspiration were collected. The material was deposited on a microscope 
slide, stained and stretched using panotico kit. In 187 (40%) dogs were found amastigotes 
consistent with Leishmania and 281(60%) were negative. 133 (71.1%) animals positives showed 
clinical signs of the disease and 54 (28.9%) were considered asymptomatic. The parasitological 
examination, despite having low sensitivity is a low-cost, quick and easy implementation test, 
which can help to reduce the residence time of the reservoirs in the home environment, reducing 
the risk of human infection. The results demonstrate the needs for continued vigilance by the 
owners of the animals in relation to leishmaniasis in areas of intense transmission, and the 
intensification of veterinary surveillance to find positive animals as soon as posible. 
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Abstract:  

American visceral leishmaniasis (AVL) in Latin America is caused by Leishmania chagasi its 
transmission occurs mainly by Lutzomyia longipalpis. It is a zoonosis in expansion in Brazil and 
is leaving the rural area and becoming increasingly urbanized. Dogs are the major reservoir of 
the parasite and play a central role in the cycle of transmission to humans. AVL is endemic in 
rural areas of most Brazilian states and is considered today as a reemerging infection due to its 
rapid expansion into non-endemic areas. This work presents the important role of public health 
laboratory with epidemiological surveillance for early diagnosis of LVA in São José do Rio 
Preto region, State of São Paulo. Were analyzed the database Information System Disease 
Surveillance (SINAN) and Integrated Management System Hospital (SIGH) used at Regional 



 

Laboratory Center Institute Adolfo Lutz Sao Jose do Rio Preto - X, laboratory conducting the 
parasitological examination, rapid test and serological, in the period from 2008 to 2012. Since 
the first confirmed human case of AVL in 2008, died, in the city of Jales, located northwest of 
São Paulo in the Region of São José do Rio Preto, the disease has shown broad expansion in the 
municipalities of the region, from just one municipality in 2008 for 5 with occurrence of human 
cases in 2012. The attention of health services and surveillance aimed at effectively search for 
cases of rapid testing and deployment from 2011, resulted in an increase of more than 70% of 
suspected cases, which resulted in greater numbers of confirmed cases (20%). Regarding the 
occurrence of deaths, in 2008 there was 60% of deaths (3/5), but in the years following 
significant falls. The action of Epidemiologic Surveillance in conjunction with Public Health 
Laboratory, has collaborated with the diagnosis faster and more efficient, which promotes early 
treatment resulting in better prognosis for the patient. 
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Abstract:  

The technique of multiplex polymerase chain reaction (multiplex PCR) has been useful in the 
diagnosis of leishmaniasis and detection of Leishmania infection in sandflies and reservoirs, 
contributing to the knowledge of the disease epidemiology. The aim of this study was to 
investigate the natural Leishmania infection in sand flies in Mutum, Bandeira, Longa, and 
Carioca islands of Paraná river, northwest of Paraná state, using multiplex PCR. Part of the 
native forest is preserved, with low degree of degradation, where small wild mammals live, 
which are likely natural Leishmania reservoirs. Those islands inserted in the Environmental 
Protection Area (APA) of Islands and Lowlands of Paraná river. Sand flies were collected in the 
islands in June (18:00 to 06:00) and August 2012 (18:00 to 00:00), with Falcão light traps. The 
sand flies were identified and conserved in tubes containing isopropanol, in pools with 9 to10 
females. DNA extraction was carried out with a guanidine isothiocyanate and phenol solution. 
Two pairs of primers were used, MP3H and MP1L, to amplify a fragment of 70-pb of the 
conserved region from the minicircle of the kinetoplast of the subgenus Leishmania (Viannia) 
and 5Llcac and 3Llca to amplify a fragment of 220-pb from the IVS6 gene region of the 
cacophony in insects of the genus Lutzomyia. The amplification products were analyzed 
electrophoresis in agarose gel, and the presence of bands was observed in transilluminator. Were 
identified 529 sand flies female of the Nyssomyia neivai species. A total of 378 females (38 
pools) were tested by multiplex PCR. All pools showed the 220-bp fragment for sand flies PCR 
detection indicating the absence of inhibitors of Taq DNA polymerase. Taking into 
consideration that one sandfly was infected in each pool, the infection rate found in multiplex 
PCR was 0.26%, i.e., at least one female of Ny. neivai from the Mutum island showed DNA 
fragment of Leishmania (Viannia). 
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Abstract:  

Introduction: Various species of the subfamily Phlebotominae have been incriminated as vectors 
in the transmission of cutaneous leishmaniasis. Entomologic studies conducted in the 
community La Cabaña, Department of Risaralda within the Pacific coast región of Colombia 
identified 5 species of the subfamily Phlebotominae, within households. The most abundant was 
Warileya rotundipennis followed by Psychodopygus panamensis, Nyssomyia trapidoi, 
Lutzomyia hartmanni y Lutzomyia lichyi. Although this species has not implicated in 
transmission of leishmaniasis, considering that the prevalence of infection in this community is 
85% the intradomicilary high abundance of Warileya, we conducted analyses of the source of 
blood meals and infection status of the engorged specimens of Warileya rotundipennis. 

Methods: Sand flies were collected using CDC light traps in the bedrooms of the households 
from 6 pm to 6 am during two consecutive days in each of all 9 households of La Cabaña in 
August of 2011. Sand flies were identified taxonomically to the species level and blood source 
was determined by amplification and sequencing of the cytochrome b gene. Infection was 
evaluated by amplification of Leishmania (Viannia) kDNA and qRTPCR of 7SLRNA gene 
sequences. 

Results: DNA amplified from 32/36 specimens was adequate for sequencing, which revealed 
that the bloodmeals of 27 female Warileya (84%) were of human origin, while one was from a 
sloth (Choloeopus didactylus), a known reservoir of Leishmania Viannia subspecies, and 4 were 
not identifiable. Leishmania specific sequences of kDNA and 7SLRNA were amplified from the 
specimen that had fed on the sloth. Melting peak data from the 7SLRNA qPCR product and 
sequencing corroborated the origin of the amplified product as Leishmania and the melting 
temperature coincided with that of the L.panamensis control. 

Conclusiones: The possibility that Warileya rotundipennis may participate in transmission of 
leishmaniasis in La Cabaña is suggested by these findings but will require further investigation 
including detection of infection in flies that are not blood-engorged since the bloodmeal itself 
could harbor infection 
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Abstract:  

INTRODUCTION: In compliance with the determination of the Ministry of Health regarding 
the change of protocol for the laboratory diagnosis of Canine Visceral Leishmaniasis (CVL) 
(Technical Note joint Nº 01/2011 "Clarifications on replacing the protocol diagnosis of canine 



 

visceral leishmaniasis" - CGDT - / CGLAB / DEVIT / SVS / MS), the Central Laboratory of 
Pernambuco (Lacen-PE), in partnership with the Environmental Monitoring of Pernambuco, 
trained technicians in the municipalities of the State responsible for the collection of blood in 
dogs for Rapid Test Platform Double route of Canine Visceral Leishmaniasis (RTPDR/CVL). 
OBJECTIVE: To present the results of the trainings conducted by Lacen-PE for use of 
RTPDR/CVL in Pernambuco, showing the number of trained professionals and municipalities. 
MATERIAL AND METHODS: The trainings were conducted in the twelve Regional Health 
districts that comprise the state of Pernambuco and the dependencies of Lacen-PE, with 
theoretical and practical classes during the year 2012. RESULTS: We conducted 71 training 
courses, involving 168 professionals from 72 (39%) of the counties among the 184 existing in 
Pernambuco. These courses were distributed in the 12 Regional Health districts in the state. 
CONCLUSION: The RTPDR/CVL is being used throughout the state of Pernambuco and 
Lacen-PE is responsible for quality control of the results, observing a good performance test 
with a high degree of agreement among the analyzes, confirming the learning promoted training, 
which ensures a reliable diagnosis that is  rapid and accurate. Thereby, contributing to the 
effective control of the disease. 
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Abstract:  

Introduction American cutaneous leishmaniasis (ACL) is an anthroponosis involving several 
species of Leishmania, mammalian reservoirs and phlebotomine vectors. Objective To identify 
the vectorial capacity of Pintomyia fischeri for Leishmania (Viannia) braziliensis comparing it 
with that of Nyssomyia intermedial. Methods The following parameters were identified: in the 
field – density of the species in relation to a host (hamster), with the installation of a Disney trap 
in two areas: Embu municipality and Iporanga municipality, and a new trap (Iporanga); in the 
laboratory – on the basis of the experimental infection of sandflies which fed on hamsters 
infected with the parasite; daily probability of survival of the sandflies; duration of the 
gonotrophic cycle; extrinsic period of incubation of the parasite; proportion of phlebotomines 
which fed on the infective host and which themselves became infectious. With these data the 
vectorial capacity was calculated, using the expression V = m.a.b.E. Results As regards the 
parameter observed in the field density (m) of in the Disney trap in Iporanga this value for Ny. 
intermedia was 0.027 and for Pi. fischeri, 0.011, in Embu, for Pi. fischeri , 0.103 and for the new 
trap in Iporanga, for Ny. intermedia, 7.9 and for Pi. fischeri, 0.11. In the laboratory: infective 
life expectancy : Ny. intermedia (0.84 days) and Pi. fischeri (0.89 days); proportion of females 
fed on the hamster: Ny. intermedia 0.67 and Pi. fischeri 0.77 and median of the duration of the 
gonotrophic cycle for both species, of 5 days; and proportion of females infected which attained 
infective form (b) for Ny. intermedia 0.90 and Pi. fischeri 0.59. The vectorial capacity obtained 
with the Disney for Ny. intermedia in Iporanga was 0.0027 and for Pi. fischeri, 0.00089 and in 
Embu for Pi. fischeri, 0.0083 and for the new trap only in Iporanga, Ny. intermedia 0.8 and Pi. 
fischeri 0.0089. Conclusion The vectorial capacity measured by the new and the Disney traps 
presented considerable differences. For Ny. intermedia in Iporanga the value of the former was 
296.3 times greater than that of the Disney and for Pintomyia fischeri it was 10 times greater. In 
the comparison between traps of the same kind, in Iporanga for Ny. intermedia the value of 
vectorial capacity obtained with the Disney trap was 3.03 times greater than that of Pi. fischeri 
and in the new trap it was 89.9 times greater. For Pintomyia fischeri, the vectorial capacity with 
Disney (Embu) was 9.3 times greater than that for Iporanga. The vectorial capacity of Pi. 



 

fischeri (Embu) was 3.07 times greater than that of Ny. intermedia (Iporanga). Possibly both 
species are active in the transmission of ACL in the state of São Paulo. In Iporanga Ny. 
intermedia and Embu Pi. fischeri. Financial support: FAPESP. 

 
 - CELLULAR AND MOLECULAR BIOLOGY 
[1075]  
P 862 - INVESTIGATION OF NATURAL INFECTION OF SAND FLIES BY LEISHMANIA 
(VIANNIA) IN PARANÁ STATE, SOUTHERN BRAZIL 
REINHOLD-CASTRO, K.R.; RANUCCI, T.R.; NEITZKE-ABREU, H.C.; GASPAROTTO, J.C.; 
SANTOS, B.A.; TEODORO, U. 
UNIVERSIDADE ESTADUAL DE MARINGÁ, MARINGÁ, PR, BRAZIL. 
Keyword:leishmania; sand fly; natural infection 
 

Abstract:  

Leishmaniasis is widespread in the world and has a great impact on public health. The life cycle 
of the parasites that cause leishmaniasis involves sand fly vectors and mammalian reservoirs that 
sustain the life cycle of Leishmania in rural and urban areas. The multiplex polymerase chain 
reaction (multiplex PCR) is a technique with high specificity and sensitivity and has been useful 
for detecting the presence of Leishmania in sand flies. The objective of this study was to 
investigate the natural Leishmania infection in sand flies in Bandeirantes municipality, Paraná 
state. Sand fly collections were conducted in a rural area called Cateto Nomura, in March, April, 
May, August and September 2012, between 18:00 and 2:30 hours, with Shannon trap. After 
identification, the sand flies were conserved in tubes containing isopropanol, in pools with 6 to 
10 female. The insects were macerated in lysis buffer and DNA extraction was carried out with 
a guanidine isothiocyanate and phenol solution. Two pairs of primers were used for multiplex 
PCR: i) the MP3H and MP1L to amplify a fragment of 70-pb of the conserved region from the 
minicircle of the kinetoplast of the subgenus Leishmania (Viannia); ii) the Llcac and 3Llca to 
amplify a fragment of 220-pb from the IVS6 gene region of the cacophony in insects of the 
genus Lutzomyia. The primers 5Llcac-3Llcac were used with the function of internal control 
reaction. The amplification products were submitted to electrophoresis in agarose gel, and the 
presence of bands was observed in transilluminator. We identified 837 sand flies female; of 
which 679, separated in 69 pools, were tested by multiplex PCR. Were identified specimens of 
Pintomyia pessoai, Nyssomyia whitmani, Pintomyia fischeri, Nyssomyia neivai, Mi. migonei, 
Expapillata firmatoi e Brumptomyia brumpti. All 69 pools showed the 220-bp fragment for sand 
flies DNA detection, but were not found anyone with Leishmania infection. The multiplex PCR 
has proved effective for detecting Leishmania infection in sand flies. The collected species are 
among the most frequent in anthropic environments, in Paraná state, but there are a few studies 
of vector competence in this state. Thus, it is necessary to continue the search for Leishmania 
infection in sand flies. 
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Abstract:  

Mainly because of being recorded in several regions of the world and for presenting some 
variations in the epidemiological cycle- such as the species of the etiological agent, the 
geographic region taken into account, the mammal species exposed to the risk of infection and 
the presence of Phlebotumus (sandfly) vector, the clinical and epidemiological diversities 
caused Leishmaniasis to be one of the six major diseases concerning in public health importance 
. On considering this context, the present essay is intended for a comparative study of two kinds 
of traps- the CDC light trap (CDC-LT) and the emergence trap (ET) - to study sandflies 
obtained form a fragment of the atlantic forest situated in the urban surroundings of the city of 
Marília/SP. In order to achieve this aim the following, were utilized intermediate to September 
and December of 2012, ten CDC -LT and ten ET, wicth were placed monthly, both types at the 
same spot in an area distributed through the Municipal woods “ Rangel Pietraróia”. The CDC-
LT were place rising to 150 centmetres in height, after dusk for three consecutive nights, 
whereas the ET were put along the CDC ones at the first day and they remained in the soil for 
15 days. Subsequently, the material was sent to the Laboratory of Leishmaniasis/SUCEN, in 
Araçatuba/SP to the procedures of identification according Galatti (2003). By means of the 
CDC-LT it was possible collect 2 males and 1 female of the species Lutzomyia longipalpis and 4 
females of the species Brumptomyia sp. Traps of this model usually utilized in surveillance 
activities because of their efficiency in capturing adult mosquitoes. There was no Phlebotomus 
(sandfly) captured by the ET, which can be justified by both reasons – the traps lasted for a 
shorter period time than that requires to successfully accomplish the whole cycle of the 
mosquito and the few episodes of rain in the region and the time investigated. In fact, the 
emergence of sandflies (Phlebotomus) in forests seems to be fundamentally related to high 
rainfall rates, because there is a considerable increase during the period of high precipitation. As 
the results obtained show, it was not possible to correlate the site of oviposition with that of 
capturing adult specimens. Although the production of sandflies had been nil, due to factors 
previously mentioned, the efficiency of the ET could be verified for many other kinds of 
arthropods were captures: diptera insects (buts no sandflies), collembola ones, Hymenoptera 
(wasps and ants), among others. 
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Abstract:  

The phlebotomine sandflies (Diptera: Psychodidae) have importance for the man and the 
animals because they act as natural vectors of etiologic agents of diseases, such as protozoa of 
the genus Leishmania, causing of the leishmaniases. The main objective of this study was an 
epidemiological study on the diversity of fauna flebotominica and search to infection by 
Leishmania spp. in captured vectors in quilombola communities of the municipality of 
Inhangapi, in the state of Pará, area with transmission of cutaneous Leishmaniasis. HP automatic 



 

light traps were used installed in indoors, peridomicile and adjacent forest, during the period 
december 2010 to november 2011. The natural infection rate due to Leishmania spp. was 
studied in Lutzomyia flaviscutellata (65 females) using the polymerase chain reaction technique. 
A total of 1118 phlebotomines were captured and distributed in 22 species of the genus 
Lutzomyia. Females accounted for 51.97% (581/1118) of the total captured and 48.03% 
(537/1118) were male. Among the species caught L. auraensis was the more found with 34.4% 
(385/1118), followed by L. antunesi with 24.5% (275/1118). The species found those that 
present epidemiological importance were Lutzomyia flaviscutellata, natural vector of 
Leishmania amazonensis, Lutzomyia antunesi, incriminated as a possible vector of Leishmania 
lindembergi and Lutzomyia complexa, vector of Leishmania braziliensis. By means of PCR was 
not detected the presence of Leishmania spp. DNA in the females of L. flaviscutellata caught, 
however, the presence of species L. flaviscutellata, L. antunesi and L. complexa serves to alert 
about the risk of transmission of cutaneous leishmaniasis in the studied area. 
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Abstract:  

The Epidemiological Surveillance (EV) is part of the Control Program of Visceral 
Leishmaniasis, proposed by the Ministry of Health in Brazil and aims to reduce the rates of 
mortality and level of morbidity of the disease. Thus, we attempted to check for surveillance and 
control of human and canine VL held in the city from the work carried out by Community 
Health Agents (CHA) in areas at risk of flooding, favorable to presence of vector. 
Semistructured individual interviews were conducted with 12 CHA three quarters in the city of 
Mossoro, in northeastern Brazil about knowledge, surveillance and control actions VL 
developed for them. It was found that 84% (10/12) of CHA unknown epidemiological 
surveillance measures of VL, 8% (1/12) knows the epidemiological surveillance in the dog and 
8% (1/12) knows at least two types of surveillance VL. All interviewed unknown the 
classification of areas for surveillance and control of VL. In relation to training about VL, 33% 
(4/12) never received and 67% (8/12) had received training in the form of update courses, and of 
these, only 8% (1/12) affirmed that this occurs more than once a year, but the answers were not 
consensus on that frequency. CHA who have received training 42% (5/12) have addressed the 
VL human and canine and 100% (12/12) said good learning. About active case finding positive 
human or canine, 42% (5/12) do not perform search neither cases of human nor canine cases, 
25% (3/12) conducted only when there is confirmed or suspected cases of human or canine and 
17% (2/12) perform active case finding human. Regarding the activities of canine and human 
surveillance 83% (10/12) did not perform. About health education for VL 58% (10/12) develop 
with the population. It is noticed that the CHA unknown epidemiological surveillance of the VL, 
affecting the prevention and control of disease. And that there is an disagreement about the 
frequency of trainings showing that each unit have a timeline own health and dissociated, does 
not covering all CHA. Moreover, there are gaps in knowledge of these professionals, for there is 
not constant training, neglecting VL in these areas. Thus, it is clear the need to invest in the 
continuing education of CHA about VL, on the goals and measures for prevention and control of 
disease. 
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Abstract:  

Background: Recently over the past decade, cutaneous leishmaniasis (CL) has been emerging in 
the southern state of Santa Catarina, Brazil. Today, CL is now endemic in the northeastern 
region of the state and Leishmania (Vianna) braziliensis (LB) has been incriminated as the 
species mainly responsible for autochthonous transmission. As knowledge on species and strains 
of CL has important clinical and vaccine development implications, 94 strains of LB from 12 
states in Brazil, including 32 isolates from SC, were compared by multilocus sequence analysis 
(MSLA) to determine the intraspecies genetic variation among the strains and to use the MSLA 
output to evaluate epidemiological inferences. 

Methods: Consensus DNA sequences from six loci (MPI, 6PGD, MDH mt, MDH nc, HSP70, 
ICD) were obtained in Phred/Phrap/Consed software package. DNA sequences presenting 
ambiguous sites were phased in DNAsp through PHASE algorithm. Clonal complexes were 
defined after BURST analysis. Population structure was investigated using STRUCTURE 
software with sequence types as input and the location as prior information. The most probable 
number of populations was estimated by calculation of ∆K. 

Results: Strains were found to involve four clonal complexes (CC), with majority (57.45%, 
n=54) conforming to CCI and approximately 37% (n=35) presenting singleton profiles. For SC 
strains, 50.00% (n=16) belonged to CCI, 46.88% (n=15) were singletons, and only one strain 
pertained to CCIV. Conforming with the BURST analysis, four main populations were 
identified in the STRUCTURE analysis, with nearly 60% (n=56) belonging to one main 
population (POP3). With the exception of two strains, nearly all SC strains were found to be 
from POP3 (93.55%, n=28). Both of the non-POP3 SC strains were imported cases and 
conformed to POP2. One of these cases was imported from Mato Grosso, for which all strains 
from this state were found to be from POP2 as well. No association between clinical form 
(cutaneous/mucosal) and population was observed (Fisher’s exact test, p= 0.4510). 

Conclusion: Results suggest the same major LB genotype circulating in Brazil, as defined by 
MLSA, is responsible for the CL emergence in Santa Catarina, and also provides further 
evidence of the adaptability of this main genotype to various ecosystems and possibly vectors. 
The discriminatory power of these six loci for MLSA demonstrates the potential of this method 
as an epidemiological tool. 
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Abstract:  

The study aimed to contribute to the establishment of the epidemiological profile of cutaneous 
leishmaniasis and visceral leishmaniasis in dogs of maroon communities in the Inhangapi´s 
municipality, on Pará, using different diagnostic techniques and different biological samples. 
The study was conducted in maroon communities Menino Jesus of Petimandeua and Itaboca, in 
wich 2011, samples of blood, serum and skin in dogs without injury, also being held to fill a 
questionnaire containing information about the animals and socio-economic characteristics and 
cultural inhabitants. Techniques were used indirect ELISA, IFA, imprint, histopathology and 
PCR for L. i. chagasi, L. amazonensis and complex species L. braziliensis. Of the 143 of the 
dogs, 2.1% (3/143) were seropositive for Leishmania spp. by ELISA and IFAT and 8.4% 
(12/143) were PCR positive for L. i. chagasi. The three seropositive dogs were not positive in 
the PCR's. In positive samples of PCR of L. i. chagasi amplification was detected in 8.4% 
(12/143) from samples of intact skin and 1.4% (2/143) of blood. No sample on the skin was 
detected DNA from L. amazonensis and complex species of the L. braziliensis. In the only dog 
euthanized seropositive DNA was not detectable species of Leishmania. The presence of L. i. 
chagasi associated with the dogs´dispersion, the environmental characteristics, to human action 
and inadequate sanitation can encourage the spread of this agent and the occurrence of VL in 
humans in the maroon communities Menino Jesus of Petimandeua and Itaboca, serving as a 
warning to health authorities. 
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Abstract:  

The Visceral Leishmaniasis (VL) is a anthropozoonosis of great importance to public health, it 
is fundamental to articulation of various professionals and institutions as a way of disseminating 
information about the disease and environmental conditions relevant for its control and 
prevention. Thus, we sought to evaluate the knowledge of Community Health Agents (CHA) 
about VL, since these professionals perform activities of disease prevention and health 
promotion. Semistructured interviews were conducted with questions about the VL with 12 of 
CHA Basic Health Units located in areas at risk of flooding in the Mossoro, in northeastern 
Brazil. It was noted that all CHA interviewees know VL and 67% (8/12) know that VL can 
affect man and dog. In relation to human VL 92% (11/12) knew at least one symptom, 75% 
(9/12) cited blood tests main methods of diagnosis, 8% (1/12) unknown the cure, 67% (8 / 12) 
unknown the treatment, 75% (9/12) denied the existence of VL vaccine and 25% (3/12) not able 
to answer. Regarding the transmission, 92% (11/12) reported mosquito bites, but none cited as 
the sandfly vector. In relation to canine VL, 92% (11/12) knew at least one symptom, 92% 



 

(11/12) cited the blood tests as diagnostic methods, 67% (8/12) ensured there is no treatment, of 
these 50% (6/12) mentioned euthanasia as the only alternative control and only 25% (3/12) 
know the vaccine. About the preventive measures of VL, 75% (9/12) know at least one, but 25% 
(3/12) did not know any. Were mentioned specific preventive measures for man, among them 
25% (3/12) said the use of repellent, but 50% (6/12) do not know any specific preventive 
measure for man. The preventive measures mentioned as specific to canine VL were related to 
the environment in 17% (2/12) and vaccination 17% (2/12), but most 67% (8/12) do not know 
how to prevent canine VL. One can see that the greatest gaps in knowledge of CHA found about 
LV are related to the unawareness of humane treatment and prevention measures specific to the 
man and the dog. 
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Abstract:  

In Brazil the number of cases of cutaneous leishmaniasis (CL) has increased from end of the 
1980´s, when a clear change in the epidemiological profile occurred. It went from being a 
disease that typically occurred in the forest and rural environments to peri urban areas. Those 
modifications are the results of the anthropic action to new agriculture fronts and the building of 
new urban centers, which have contributed to the establishment of new transmission's cycles. In 
southern Brazil the CL was known only in the Ribeira Valley Paranaense located in the Serra do 
Mar Region. In Santa Catarina the first recorded cases of CL are dated 1987 and until the mid-
2000s, autochthonous cases were only registered sporadically, in the far western counties of the 
State. However, since 2005 there has been an increasing number of cases accompanied by an 
increase in the number of municipalities transmission. In this study we have described 
epidemiological characteristics of the CL cases from 2001 to 2010. All autochthones cases 
recorded in the National Notifiable System, have been considered, with date of onset of 
symptoms in the corresponding year. The variables studied were age, sex, clinical presentation 
and the municipality of infection. As a result we obtained 423 registered autochthones cases 
distributed in 31 municipalities of the State. The highest detection rate occurred in 2006 (2.5 
cases/100,000 inhab.). 156 cases were registred mainly in four counties: Blumenau, Balneário 
Camboriú, Itapema and Florianópolis. Regarding the epidemiological profile it was observed 
that: 7.3% of the cases were children aged <10 years of age, 61.8% male, 88.0% of them lived 
in urban or peri-urban regions, the prevalent clinical form was the skin and prevalent in 99.0% 
of cases. Since 2005, the state of Santa Catarina has been experiments the expansion of CL with 
epidemics outbreaks. The epidemiologic characteristics of the cases lead us to think of a recent 
transmission. The increase in CL State follows the trend that has been occurring in other regions 
of Brazil. Relevant factors to explain this new profile of the disease in the establishment of new 
settlements in Serra do Mar Cost in order to obtain cheap labor and also in other parts of the 
State due to agricultural expansion. 
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Abstract:  

The expansion of visceral leishmaniasis (VL) is caused by the presence and adaptation of the 
vector Lutzomyia longipalpis to the environment, combined to the circulation of Leishmania 
infantum chagasi in domestic dogs and to socioeconomic and environmental factors that favor 
its occurrence. Rio Grande do Sul (RS) enters the scene in November 2008 with the notification 
of the first case of canine visceral leishmaniasis (CVL) in the city of São Borja, diagnosed in 
October 2008. In January 2009 it was reported the first human case of VL in that city, with 
symptoms beginning in late 2008. In light of these findings research regarding the vector 
confirmed Lutzomyia longipalpis in November 2008. Our purpose is to inform professionals 
about the current scenario of VL in RS describing clinical features and contributing to increase 
the degree of early detection and treatment. From January 2009 until December 2012 there were 
8 cases of VL, 7 from São Borja City and 1 from Uruguaiana, all confirmed by antibody 
detection by Immunofluorescence Assay (IFA) and / or parasitologic exam. Both cities share 
mixed-environment urban / suburban / rural characteristics with the presence of organic matter 
generated by vegetation and pets. The factors of environmental changes generated in 
peridomestic areas can be aggravated when there are poor sanitary conditions. The patients' ages 
ranged from 06 to 76 years, being 7 of them, men. All patients lived at homes with dogs with 
CVL. The most common symptoms were fever (100%) and asthenia (75%). The most common 
findings on physical examination were hepatomegaly (87.5%), and splenomegaly (75%). 
Laboratory abnormalities included anemia, thrombocytopenia, leukopenia, and elevated 
aminotransferases, bilirubin and lactate dehydrogenase levels. One patient was diagnosed with 
HIV (human immunodeficiency virus). Another died before the specific treatment for VL. The 7 
patients were treated with liposomal amphotericin B and until the conclusion of this study 
showed no reactivation of VL. The sporadic occurrence of cases complicates the clinical 
diagnosis, and the report of the cases could contribute to improve the sensitivity of diagnosis. 
Early treatment reduces the suffering and death of patients and is a valuable management tool 
for the VL Program. 
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Abstract:  

Parasites of the genus Leishmania are opportunistic infectious agents in patients with 
immunosuppression, such as in individuals with HIV (Human Immunodeficiency Virus) and 
AIDS (Acquired Immunodeficiency Syndrome). Because the Northeast Region of Brazil is 
endemic for both infectious agents, we decided to analyze the clinical and epidemiological 
characteristics of coinfection Visceral Leishmaniasis (VL) / HIV cases, occurring in the referral 
hospital Dr. Hélvio Auto ( Maceió - Alagoas), reference in infectious and parasitic diseases for 
SUS (unified health system) Alagoas. Were admitted 10 cases of coinfection HIV-VL between 
2003 and 2012. Equal sex ratio. The mean age was 34.2 years. Six cases were from urban area. 
The majority from the coastal region. Regarding disease progression, six recovered for VL and 
four progressed to death. In relation to the time of HIV diagnosis, patients who died had 



 

serological diagnosis at admission and died shortly thereafter, none received previous treatments 
for HIV and only one case was treated VL. While the survivors were already on antiretroviral 
therapy. Of the six survivors, five had positive spinal puncture. Of those who died, two had 
positive spinal puncture, and in the other two, parasites were found in the peripheral blood. The 
diagnosis of the diseases are being made so late, not being possible to use the therapy, implying 
a higher probability of death. We highlight the importance of educational campaigns for health 
professionals and the general population aiming early diagnosis of both diseases. 
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Abstract:  

The epidemiological chain of Visceral Leishmaniasis (VL) possesses three major elements: the 
vector, the domestic reservoir, and the susceptible man. The dog is identified as the major 
domestic reservoir of the protozoa, and, therefore, it is determinant to maintain the transmission 
cycle of this disease in the urban environment. Thus, to assess the knowledge of community 
health agents (CHA) about the Canine Visceral Leishmaniasis (CVL), was performed a semi-
structured interview with 30 CHA of basic health units of endemic districts of the Mossoró city, 
Rio Grande do Norte, Brazil. Among the agents that were interviewed, 66.7% (20/30) had 
received a theoretical capacitation course about CVL, which suggested that they may be able to 
transmit to the population the information about the disease in these animals. Most of the agents 
(66.7% or 20/30) know three or more symptoms of the CVL, and 90.0% (27/30) of them know 
that in this species the diagnosis is based on blood tests, nevertheless, they do not know which 
type of test should be performed. Moreover, 90.0% (27/30) of CHA knows that CVL has no 
cure, and 83.3% (25/30) affirm that there is no treatment for this disease and indicates the 
euthanasia as the only measure to be taken after the definitive diagnosis. Only 46.7% (14/30) of 
CHA know that exist a vaccine to CVL, what demonstrate a lack of knowledge regarding this 
important prevention method. Concerning the epidemiological surveillance actions of CVL, 
only 13.3% (04/30) knows the main methods involved. Therefore, despite of the CHA receiving 
capacitation and having a basic knowledge about the CVL, it is necessary the development of 
activities more comprehensive and emphatic about the prevention and control methods of the 
disease in this species to capacitate professionals that promote health education, to reduce or 
avoid the spread of focuses of this disease. 
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Abstract:  

Paracoccidioidomycosis (PCM) is a systemic mycosis caused by the fungus Paracoccidioides 
brasiliensis. PCM is observed in humans and wild and domestic animals. Dogs can be infected 
by P. brasiliensis due to the habit of sniffing and digging the soil, the probable fungus habitat. 
Dogs are also the main reservoir of Visceral Leishmaniasis (V.L.). Therefore, the objective of 
this study was to evaluate the infection by P. brasiliensis in dogs seropositive and seronegative 
for V.L. in the municipality of Três Lagoas, Mato Grosso do Sul state, Brazil. The 349 serum 
samples (270 positive and 79 negative for leishmaniasis) were evaluated by Immunodiffusion 
and ELISA using exoantigen of P. brasiliensis as antigen. The dogs seropositive and 
seronegative for leishmaniasis showed a positivity of 66% and 30%, respectively in the ELISA 
with P. brasiliensis exoantigen. In the Immunodiffusion test, it was observed a positivity of 
9,3% only in seropositive samples for V.L. These results suggest a possible cross-reactivity or a 
co-infection by Leishmania and P. brasiliensis. 
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Abstract:  

The Visceral Leishmaniasis (VL) is a anthropozoonosis in Brazil that is transmitted by females 
of Lutzomyia longipalpis, the occurrence of which depends on the presence of species involved 
in the transmission chain and favorable environmental conditions. In the city of Mossoro, in 
Northeast Brazil, VL is endemic, its vector is presented in significant numbers throughout the 
year and has its development tied to wetlands, and their increased density in post-rain periods. 
These factors justify the present study, which was developed in areas near the river that passing 
through the city, as are wetlands and suffering flooding in times of heavy rains. Based on the 
above, this study aims to know the level of knowledge of Community Health Agents who work 
in these areas and are responsible for the activities of disease prevention and health promotion, 
including VL. To that end, we chose the three city districts that are subject to these floods and 
the study was conducted with 12 Community Health Agents who agreed to answer an interview 
with questions covering aspects of knowledge about the transmission of VL. Of all respondents 
said they had heard about VL (100%), but only 8 (66.6%) reported that the man and the dog get 
sick and 2 (16.6%) reported being the man and other animals, but did not specify which animals. 
When asked if they knew how the disease was transmitted answered all know (100%), of these, 
11 (91.6%) said it was caused by a mosquito bite, but not be cited the sandfly. When asked if 
they knew where the sandfly females put their eggs, 7 (58.3%) said they knew the answer, but 
only 4 (33.3%) responded that this stance is on organic matter, of which 1 (25.0%) exemplified 
leftover fruit and 1 (25.0%) cited feces and uneaten food. When asked about the activity time 
vector only 4 (33.3%) responded evening. And on ways to reduce the presence of the vector in 
the environment, 10 (83.3%) responded that cleaning the environment is important. This result 
demonstrates the lack of professionals working with public health, on issues involving the 
disease, this fact implies the permanence of VL emphasizing that this is a city endemic for the 



 

disease. It can be seen then, the importance of training policies, seeking to spread the knowledge 
about how to prevent the formation of environments conducive to the development of the vector. 
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Abstract:  

The Visceral Leishmaniasis (VL), a disease chronic and lethal commonly caused by the 
protozoan Leishmania chagasi and transmitted through the bite of sandflies insects, has 
occurrence associated with several factors, like the discontinuity of control actions related to the 
disease relevant. In this sense, this research included the completion of semi-structured 
interviews with professionals working with surveillance, control and health promotion of Basic 
Health Units in endemic districts for VL of the city of Mossoro in northeastern Brazil. Two 
groups of professionals were included in the study, Agents Endemic (AE) and Community 
Health Agents (CHA), totaling 38 professionals, who underwent an interview addressing 
questions about the activities of Surveillance and Control of the VL, and training courses 
promoted by the municipality about VL. After the interviews, it was revealed that 15.8% (6/38) 
of the agents not received training to work with the population in preventing the disease. Among 
the professionals who received training, they were exclusively in the form of courses, 71.9% 
(23/32) claimed that these activities included information about the human and canine VL. 
However, 53.1% (17/32) mentioned that these courses have rare frequency, over 4 years 
between them. Even among trained professionals, 71.9% (23/32) believe they can absorb the 
information passed on during training activities, which suggests that if these occur regularly, 
would bring good results to the work of the agents in the prevention and control of VL. 
Moreover, 34.2% (13/38) and the ACS stated that AE is not actively search for cases of human 
and canine LV, and the same percentage of respondents believe that search is only performed 
when there is suspicion. About the practice of Health Education for VL, 84.2% (32/38) 
confirmed its realization, however, 47.4% (18/38) said they did not perform any type of 
surveillance activity for canine VL and 84.2% (32/38) also did not perform for human VL. 
These responses contrasted with the fact that 47.4% (18/38) of agents have confirmed cases of 
human VL and / or dogs in the area in which they work, proving the importance of conducting 
the Surveillance and Control of the disease. Thus, one realizes the need for a greater incentive 
for the municipality that the CHA and AE work to reduce or prevent the expansion cycle of VL 
in the city of Mossoro, so that these agents also need to perform activities more emphatic and 
comprehensive. 
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Abstract:  

Tegumentary Leishmaniasis is endemic in Ceará State. It has a large distribution registering 
2917 cases from 2010 to 2012. It has showed outbreaks in some municipalities with incidence 
rate concerning 39,25 cases in 100.000 inhabiting in the last three years (SESA-CE). In Brazil 
chemical control using residual action insective is the action recommended in vector control in 
coletive protection way. This study has na objective to avoid or reduce the contact between 
transmitter vector and human population and therefore diminishing the disease transmission 
risk. This present study objectives to study residual effect of Bendiocarb (Bayer) PM 80% 
insective in 300mg ia/m2 dose through biology proofs in wall in na Amarican Tegumentary 
Leishmaniasis (ATL) endemic area using Bendiocarb. In tests were used males and females 
insects from natural population always captured in the same place. It was done four tests Each 
one with ten samples with 20 or 30 specimens in each one. Five samples were exposed inside 
home, which three in walls having different heights of 0,50, 1,0 and 1,5 m and one in a wood 
surface and one control. Likewise were exposed five remander ones around home.Test was done 
in Buira Grande place in Viçosa do Ceará municipality. Insects were exposed during an hour 
and final report was done twenty four hours. The tests showed that fatality rates were good 
sooner after spraying (24 h) from 88,9 to 100 in both inhabitings and surfaces. In thirty two days 
fatality varied from 96,2 to 100 % in wall inside home and 100% in wood surface. After sixty 
days it was from 13 to 89,3% in wall and 94,9% in wood surface. In the last test 95 days after 
spraying the fatality inside home reached from 19,2 to 30% fatality in wall and 100% in wood 
surface. Around home fatality was 14,7 to 57,7% in wall and 94,4% in wood surface. Fatality in 
controls was from 2,9 to 10% in all tests. Samples were composed by 43,32 Lutzomyia 
whitmani, 55,81 L. migonei and 0,87 L. longipalpis. The low fatality observed in wall surface in 
the last test direct us to do cicles until 60 days after spraying. There is also a necessity of 
complex studies in order to verify how a vector population recover in treated areas. Those 
knoledges will optimizing cost and benefit in sandfly control. 
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Abstract:  

In Paraguay tegumentary leishmaniasis is endemic in many areas of the Oriental Region (San 
Pedro, Canindeyú, Caaguazú, Alto Paraná). The number of registered cases during the last 
decade ranged between 1251 and 231 cases per year, with an average of 24.5 % of 
mucocutaneous cases, which is far above all the other countries of Latin America. All cases 
were caused by Leishmania (V.) braziliensis. So far, information about epidemiology of 
leishmaniasis and the genetic variability of the parasites in Paraguay is scarce. In this first 
population genetic study, 46 strains of L. (V.) braziliensis from nine departments, including 17 
strains of a big outbreak in 2000, and nine strains from neighbouring endemic regions of 
Bolivia, Argentina and Brazil were analysed by using multilocus microsatellite typing (MLMT). 



 

This study was aimed to assess the genetic variability and population structures of L. (V.) 
braziliensis in Paraguay and to correlate them with the geographical origins and with different 
clinical manifestations, such as development of mucocutaneous lesions, and also to compare 
Paraguayan L. (V.) braziliensis with strains from neighbour regions in Brazil, Bolivia and 
Argentina in order to identify the origin of outbreaks and to track the mode of spread of the 
genotypes 

MLMT data, obtained by PCR and fragment analysis, were analysed by using a Bayesian 
model-based clustering algorithm, genetic distance analysis and factorial correspondence 
analysis. According to all three analysis approaches strains split into two main populations A 
(20 strains from Paraguay, 2 from Argentina, 1 from Bolivia, 3 from Brazil) and B (26 strains 
from Paraguay, 2 from Bolivia, 1 from Brazil) that correlate with the geographical origin of the 
samples. All but one strains obtained from the centre of the 2000 outbreak belong to population 
A. Further analysis revealed three sub-populations in each of the populations A and B. There 
was no correlation between population assignment and clinical picture, suggesting that other 
factors might play key roles in the determination of the clinical outcome. It has to be established 
whether the two main populations are determined also by other epidemiological factors, as e.g. 
transmission by different vectors. This work showed a considerable amount of genetic 
variability in Paraguayan L. (V.) braziliensis, similarity of Paraguayan genotypes to those 
circulating in endemic regions of neighbouring countries and the usefulness of MLMT in 
monitoring epidemic outbreaks. 
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Abstract:  

The Visceral Leishmaniasis (VL) is aanthropozoonosis and the etiological agent in Brazil, is the 
protozoan Leishmania infantum chagasi that is mainly transmitted through the bite of female 
phlebotomine hematophagous species Lutzomyia longipalpis. In the state of Rio Grande do 
Norte, Northeastern Brazil, VL came to represent an important public health problem in 1989, 
since then the disease is considered endemic in this state, especially for the city of Mossoro. 
Based on the above, this study aims to know the level of knowledge of agents who work in the 
city Endemics Mossoró, these professionals are responsible for the activities of prevention and 
control of endemic diseases common in each region. In all the Mossoró for 20 agents who work 
directly with Endemics VL and of those, eight agreed to participate in the interview that 
addressed aspects of the transmission of VL. All respondents reported they had heard about the 
disease. When asked about who might get sick of VL, 2 (25.0%) responded that humans and 
other animals, without specifying how and 6 (75.0%) answered the man and the dog, one of 
those said the fox and the cat another. All respondents know that the disease is transmitted by 
the bite of a mosquito that transmits specifically the VL, but not be cited the sandfly. However, 
all respondents also have seen the vector, giving accurate information about their morphology. 
When asked about where the females lay their eggs in sand fly and knew the environments 
favorable to the emergence of vector, 7 (87.5%) answered correctly. When asked about the 



 

hours of activity vector, 5 (62.5%) reported being nocturnal. With regard to what to do to 
decrease the presence of the vector environments, 6 (75.0%) answered the realization 
cleanliness of the premises and of these, 4 (50.0%) also cited the completion of fumigation 
environments. Therefore, it is clear that the agents have extensive knowledge about Endemics 
VL, but still need more training to be able to instruct and work with the population of the areas 
that are included, more appropriately and consistently. 
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Abstract:  

Surveillance and control of Visceral Leishmaniasis (VL) involve the articulation of various 
professionals and institutions in promoting health education as a way of disseminating 
information about the disease and environmental conditions relevant to reduce the risk of 
emergence of vector. Aiming to assess the knowledge of health professionals about the VL, a 
semistructured interview was conducted with the Community Health Agents of the Basic Health 
Units for VL endemic districts of the city of Mossoro, Rio Grande do Norte, Brazil totaling 30 
professionals. The interview covered questions about knowledge of VL, as transmission, 
symptoms, diagnosis, treatment, and prevention and control. After the interviews, it was found 
that 96.7% (29/30) of the Community Health Agents knows zoonotic disease; 63.3% (19/30) 
know some symptoms of disease in humans, whereas 10% (3/30) not aware of any symptoms. 
About diagnosis, 66.7% (20/30) knew only that this is achieved through blood test and 13.3% 
(4/30) did not know how to get. Most respondents, 83.3% (25/30), stated that the disease is 
curable and 50.0% (15/15) mentioned that the treatment is carried out based medicines such as 
antibiotics, showing lack of knowledge of these professionals regarding the treatment of this 
important zoonosis. Regarding prevention, 63.3% (19/30) of Community Health Agents know 
there is no vaccine to prevent the occurrence of VL. About the transmission, 16.7% (5/30) of 
agents said that the disease is transmitted by direct contact with infected dogs, which consists of 
an index worrisome, since a wrong information about the mode of transmission may cause loss 
or failures in preventing and controlling the disease. Moreover, 30.0% (9/30) of Community 
Health Agents stated not knowing cite any measures to prevent the occurrence of disease. Thus, 
we can conclude that it is still a need for greater dissemination of disease to health professionals 
working in the surveillance and control of disease and/or health promotion, since these 
professionals represent one of the most responsible for bringing the information to the 
population and that disease control directly depends on the knowledge of these actors in the 
matters relating to the disease. 
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Abstract:  

American Tegumentary Leishmaniasis in Ceará State showed in the last five years an average of 
1003,3 cases with an incidence rate concerning 67.53 in 100.000 inhabiting. Chemical control is 
guided by Health Ministry (HM) since it is not intended in wild areas and that decisions must be 
taken from joint analysis of epidemiological and entomology datum. This study objectived to 
evaluate in an entomology way the treatment using Carbanates insecticide – Bendiocarb (Bayer) 
PM 80% in 300mgia/m² dose through sistematic collections of sandflies in an ATL endemic 
area treated with the same insecticide. In withdrawals were used light trap called CDC capturing 
in 12 hours begining from 6:00 pm and kept at 6:00 am in the following day. It was done four 
registrations. One registration one week before treatment and the others in three consecutive 
nights in four places in Viçosa do Ceará municipality. The places are: Buirinha (control area), 
Buira Grande, Porteiras and Canto da Buira. In each place was chosen a house that could show 
propitious caracteristics to sign the sandflies presence. In the registration that revealed treatment 
were collected 1520 sandflies distributed in a such way: Buira Grande (264 specimens), 
Porteiras (39) and Canto da Buira (31 sandflies). In Buirinha control area were collected 1186 
specimens. No one registration verified rainings. In 24 hours registration after treatment we 
could observe a 81,64% fall with only 61 specimens collected in treated areas. Therefore in the 
third registration 30 days after we could see this number came back to the same begining status 
added to 5,4% (352 specimens) in sandflies collected, returning to stabilize and maintaining this 
pattern until the last registration , which was 60 days after with 305 collected specimens. During 
avaliation it was collected 5708 sandflies belonged to 6 species, highlighted the predominance 
of Lutzomyia whitmani (58,29%) and L. migonei (38,75%) collected inside and arround home 
in all avaliations. In theses conditions we can conclude in case of using chemical control in a 
right time, transmission will suffer a great impact that can be broken. However, even insecticide 
has a residual effect it will not ensure the controlof populations that recover in short period of 
time. 
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Abstract:  

In the history of leishmaniasis, the year 1913 has led to the disclosure of a breakthrough: the 
report of the first human case of visceral leishmaniasis (HVL) diagnosed in the Americas, whose 
merit was awarded to the Paraguayan Dr. Luis Enrique Migone, who published it in the Bulletin 
de la Société de Pathologie Exotique 6: 118-120. The purpose of this review was to recall the 
fact, as well as to discuss ways to control this neglected disease. Placing us at the historic 
moment, it was considered an act of courage and bravery make discovering and publishing the 
finding made in 1911 of a disease hitherto known only in Asia. Nor was conducive the political-
military environment rather tense of Paraguay from 1911 to 1912. The first cases found in Brazil 
were described over 20 years later. 



 

The case diagnosed by Migone was an Italian immigrant living in Brazil, who came from 
Corumbá (Mato Grosso do Sul) with the characteristic symptoms of HVL. Migone observed 
Leishmania in blood smears, liver puncture and spleen puncture, which confirmed the 
diagnosis.  Treated with arsphenamine and despite showing improvement,  the patient died a 
month later from an acute diarrhea. 

Considering that LVH is a disease with high mortality rate, and paradoxically very neglected in 
all countries, this is an important opportunity to highlight the true approach that deserves the 
population against this public health problem. Control campaigns are not reducible to attend 
only the human component, neglecting the vector component and domestic reservoir. Thus, 
studies have been published (reviewed by Romero and M. Boelaert in PLoS Negl Trop Dis 4 (1), 
2010) showing the relative effectiveness of integrated interventions, ie addressing all 
components of the transmission, in an area wide. These references indicate that combined 
interventions (against vectors and reservoirs) have positive results in reducing the incidence of 
new infections. This means that working hard as a team, all technicians, health professionals and 
researchers can gain control of HVL if working seamlessly. Our people deserve this effort. 
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Abstract:  

In the sylvatic region of the Yucatan peninsula of Mexico, an endemic focus of cutaneous 
leishmaniasis (CL), the Calakmul district of Campeche State, is affected by the localized 
cutaneous and mucocutaneous clinical forms of leishmaniasis. In the present study, One hundred 
and forty-six individuals with skin lesions suggestive of Leishmania infection were evaluated 
over a period of 2 years (2006–2008). 

Aspirates taken from the cutaneous lesions were inoculated in Senekjie’s medium and golden 
hamsters. The culture detected 42% of the positive samples and 92% of the inoculated hamsters 
were positive. DNA from the aspirates amplified by PCR detected 88% of the infected patients 
with L. (L.) mexicana, 25% infected with Mexican strains of L. (L.) mexicana, and 12% with 
members of the L. braziliensis complex; 7% of the infected patients had a mixed infection with 
L. mexicana and L. braziliensis complex. The diagnose of CL of 57 / 146 was proximately 40% 
of CL infection rate. The mainly risk factors found are human colonization of large areas of 
previously untouched forests spending periods in the forest for cultivation of agricultural crops, 
increase of military troop maneuvers. 

After treatment with meglumine antimoniate (Glucantime), 95% of the patients with confirmed 
CL was healed. 
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Abstract:  

Introduction 

Visceral leishmaniasis (VL) is a typically rural disease, distributed mainly in tropical and 
subtropical regions. Brazil represents 97% of all cases of VL in the Americas. With the 
urbanization, the VL suffered an epidemiological transition and has reached urban areas, where 
there are people sanitary, social and economically excluded. The epidemiology is important, 
since it provides a higher subsidy for the presumptive diagnosis and serves as guidance for 
health politics. 

  

Objectives 

This paper aims to demonstrate the epidemiological profile of VL stratified by Brazilian regions, 
from 2007 to 2011. 

  

Development 

This is a descriptive study with a qualitative and deliberative approach. Cases not resident in 
Brazil and duplicate information have been removed. It has been made graphics to analyze the 
results and understand its importance. 

Results 

Leishmaniasis prevailed among those with incomplete primary education, among males, with 
the percentage of 72,7% in the South and 64,3% in the Midwest. It has prevailed also among 
mixed races. In this case, the percentage was of 74,86% in the Northeast and 80,36% in the 
North. Only in the South, the percentage was higher for the white race, with 78,12%. Regarding 
the number of pregnant women, there was 58 cases in the last 5 years, in which was registered 
only one case in the South. 

Analyzing the age groups, the case between children until a year old have prevailed, especially 
in the North and Northeast. The northeast has shown the higher absolut number in co-infection 
with HIV, with 491 cases, whereas the South has shown the higher relative number, with 
15,62%. Most of the cases have been ignored or in blank, what makes the study more difficult. 

It’s shown that the parasitic diagnosis has not been done in more than 43% of the cases, mostly 
in the South where the number achieved 57,5% of all cases without this diagnosis. When the test 
was done, the positive result prevailed. 87,24% of all cases have been confirmed. 



 

The situations in which new cases occurred prevailed to the recidivists and transferred cases. 
Most cases were healed and the dropout rate was below 1% in most regions observed, 
highlighting the lowest dropout rate in the Northeast, with 0,49%. 

 Conclusion 

 VL is now distributed by the urban peripheries and the study of epidemiology is important for 
observing the extent and spread of VL in the country, thus guiding the actions combat the 
disease 
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Abstract:  

Visceral leishmaniasis (VL), caused by Leishmania infantum chagasi (L.i. chagasi syn. 
infantum) in Northeastern Brazil, was responsible for 51,000 new VL cases from 1980--2003. 
Household presence of L. infantum-infected dogs is a major risk factor for human infection. 
Despite culling of dogs based on seropositivity, canine L. infantum seroprevalence remains near 
20%, suggesting dog culling is ineffective for preventing VL spread. We administered a cross-
sectional survey to 224 households within 300 meters of VL human patient homes diagnosed 
within the last year. The goal was to develop a model for voluntary preventative utilization 
based on characteristics and motivations of dog owners. We identified that owner knowledge 
deficiencies regarding canine transmission of L. infantum associated with increased risk of dog 
infection (OR=3.681, CI=1.223, 11.08). Higher owner education was associated with decreased 
levels of dog seropositivity (OR=0.40, CI=0.20, 0.81). Pet attachment (p=0.036) and perception 
of risk/disease knowledge (p=0.040) were significantly associated with willingness to 
voluntarily purchase canine VL prevention. These results highlight the importance of owner 
attachment to their pet in implementing reservoir-targeted zoonotic visceral leishmaniasis 
prevention. 
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Abstract:  

Visceral leishmaniasis (VL) is an anthropozoonosis with broad geographic distribution 
worldwide. In Latin America there is a predominance of cases in Brazil (90% cases) where it is 
an obligatory notifiable disease. Recent data released by Brazil’s Ministry of Health (MS) 



 

indicates the northeast, composed of 11 federal units (UF), representing approximately 50% of 
notifications, with an average mortality of 6% / year. The dog (Canis lupus familiaris) is the 
main domestic reservoir of Leishmania (L.) infantum chagasi (Lainson & Range, 2005). MS 
defines LV: clinically - "person from area where occurs transmission with fever and 
splenomegaly"; laboratory - person with compatible clinical and immunological or 
parasitological positive diagnostic. With the lowest UF Human Development Index (HDI) of the 
country, Alagoas (AL) has characteristics that suggest a limited panorama of the control and 
prevention of disease, especially in children. 

This study describes clinical and epidemiological aspects of VL in children ≤ 10 years, reported 
in AL, from 2007 to 2012.A descriptive, cross-sectional study was conducted with data from the 
Information System for Notifiable Diseases MS - SINAN. Inclusion criteria: records with 
clinical or laboratory confirmation. Variables: area of residence, sex, age, clinical features 
(available in SINAN), drug use and clinical evolution. During the study period, 265 cases were 
reported by LV, and 111 (53%) in children ≥ 10 years. 79% of them lived in rural areas. 56% 
occurred in boys. The mean age for boys was between 4 years and 3.5 years in girls (p = 0.49). 
Frequency of clinical manifestations: fever (99%), pallor (96%), hepatosplenomegaly (94%), 
weight loss (93%) and weakness (76%). Drug of first choice: pentavalent antimony (85%), 
amphotericin B (10%), untreated (1.4%). For clinical evolution, only 62 (56%) had data records, 
as follows: 33 (52%) cures, 1 (2%) abandonment, 24 (38.7%) others. Lethality of 6.5% (4) is 
noteworthy. AL still features an epidemiological standard where children represent the majority 
of cases with severe clinical features, high mortality and socioeconomic scenario favorable to 
increased incidence and lethality LV in the coming years. The study points to greater integration 
between primary care and health surveillance to strengthen health care for early recognition and 
treatment of VL child. 
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Abstract:  

Leishmaniasis (Leish) is a zoonose with broad geographic distribution in Brazil, representing 
serious public health problem in human and veterinary medicine. It is known that Leish have 
universal susceptibility and the infection does not confer immunity, however visceral 
leishmaniasis (VL), if untreated, can progress to death. In cutaneous leishmaniasis (CL), 
monitoring the clinical course is essential to reduce the severe form (mucosal), prevent 
deformities and death. In Brazil, inputs for laboratory diagnosis (serological and parasitological) 
and drugs for treatment are provided free by the public health system through primary and 
hospital care. However, there is an important magnitude in registration of deaths at the 
Department of Informatics MS - Datasus. The study aimed to characterize Leish’s mortality in 
Alagoas, using data from the Mortality Information System (SIM), from 2001 to 2010. This is a 
descriptive transversal study. 52 death records have been verified whose underlying or 
final/immediate cause (disease that initiated the chain of morbid events leading directly to death) 
has received one of the ICD10 (International Classification of Diseases) for Leish (B550: LV; 
B551: Cutaneous Leish; B559: unspecified Leish). 42 (81%) were B550, 5 (9.5%) B551, 5 
(9.5%) B559. LV: 55% men, mean age = 22 years (median = 9 years) (range = 0.7 to 73 years), 



 

45% women, mean age = 14 years (median = 6 years) (range = 0.6 - 6 years). Education: only 
14 (33%) with data records. Race: only 28 (67%) records with data, predominance of black and 
brown races (78%). Place where death occurred: 40 (95%) in the hospital. LT: Year of death: 
2002 (1) 2001 (1) 2006 (1) 2007 (2); 3 (60%) men; Race: mulatto 75%; Education: 60% 
illiterate; Age: range: 24 -84 years, median = 48 years. The analysis of information from Health 
Information Systems is critical to the development of public policies and to better understand 
the relationship between causal determinants and morbimortality in a population. Secondary 
data, systematized and analyzed from SIM can contribute greatly to better understand Leish’s 
mortality in Alagoas, especially LT whose prognosis should be cure. However, it is essential 
that the quality of data from death certificates is ensured, once it’s source for SIM. 
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Abstract:  

Human visceral and cutaneous leishmaniases are endemic in Portugal. Leishmaniasis and 
heartworm are vector-borne parasitic diseases caused by a protozoan, Leishmania infantum, and 
by a nematode, Dirofilaria immitis, respectively. Despite the fact that these emerging diseases 
are well known in the canine population, they are often underestimated in the feline population, 
likely due to the unknown of clinicians and especially the owners. The aim of this study was to 
determine the prevalence of L. infantum and D. immitis infection in the feline population from 
southern Portugal. From 2011 to 2012, 217 cats from Olhão were analysed. Infection with L. 
infantum was analysed by direct agglutination test-DAT (cut-off ≥ 1:100) and by PCR-RFLP for 
genotyping. D. immitis infection was determined using the SNAP ® - Feline Triple®. The Chi-
square test was chosen in order to explore possible associations among molecular and 
serological findings and the variables in the study. Fisher's Exact Test was used when the 
conditions for the realization of the first were not present. The prevalence of Leishmania sp. 
infection obtained in this study was 5%. Specific anti-Leishmania antibodies were detected in 9 
(4%) of the 215 cat´sera. The analysis of the enzymatic restriction of the PCR product showed 
that parasites belonged to genotype A, the most frequent in Portugal among Leishmania strains 
isolated from humans, dogs and sand flies. The seroprevalence for D. immitis infection was 6%. 
Statistical analysis found a correlation between heartworm and feline leukemia virus (p = 0.049) 
while no correlation between Leishmania and the other studied variables were observed. As far 
as we are aware this is the first time that L. infantum and D. immitis infections were detected in 
the feline population living in southern Portugal. The existence of positive cases emphasizes the 
need to alert both veterinary community and owners for the risk of infection in the feline 
population by these two parasites, and consequently, there is a need to implement prophylactic 
measures to protect animals and people. Nevertheless, our data reinforce the idea that both 
parasitosis should be included systematically in clinical practice as differential diagnoses, 
especially in areas where they are endemic. 
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Abstract:  

Visceral Leishmaniasis (VL) is a chronic and systemic zoonosis that has a high mortality rate 
(90%) when untreated. In Brazil, the disease is presenting a large expansion to urban areas that 
classifies it as a serious public health problem. This study aimed to characterize, clinically and 
demographically, deaths from LV in Alagoas, registered at the Disease Notification System 
(SINAN) of the Ministry of Health (MS) from 2001 to 2012. We conducted a descriptive, 
transversal study. 1168 cases of VL, and 40 subsequently died (mortality: 3.5%) were recorded. 
Gender: 73% male. Death age: mean = 19, median = 13 years. Average age for males = 21 years 
(median 17 years) and average age for female = 14 years (median = 2 years) (p = 0.33). Age 
range: ≤ 1 year: 7%; 1-10 years: 37%, 11-30 years: 27%, 31-50 years: 21%, ≥ 50 years: 8%. 
Race: 88% browns, 2% black, 2% white, 8% ignored. Education: 17% illiterate, 30% 1-7 years 
of study. Area of residence: 63% rural, 32% urban and peri 5%. Treatment: 50% started with 
pentavalent antimony, 22% with amphotericin B, pentamidine with 2%, 8% were ignored. It’s 
important to note that 18% did not use medication. On failure of initial treatment, 12% used 
amphotericin B, 5% used another drug. It is noteworthy that 25% did not use other medication, 
and 58% of records had no data on second-line medication. The period (days) between 
notification and death was: mean = 19 days, median = 9 days, maximum = 167 days. 87% of 
patients died within the first fifty days between registration on SINAN and the actual death. It is 
relevant to note that 5% took more than one hundred days to die. Between 2007 and 2012, 25% 
started treatment within two days after notification, 31% between the third and fifth day, 19% 
between the sixth and tenth day, the rest was ignored. The profile of deaths is similar to what 
was described in the national literature from Northeast, focusing on children, male, living in 
rural areas. The pentavalent antimony was the drug of first choice and the time between 
notification and death appeared quite low, which may be the result of two hypotheses: cases 
with a high level of severity or treatment provided was not properly applied. Given the above, it 
is recommended that the MS of Brazil establishes measures to enhance the quality of SINAN, 
the investigation of deaths and should improve primary and hospital care. 
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Abstract:  

Visceral leishmaniasis (VL) still configures as an important neglected disease in Brazil, with 
significantly magnitude and lethality. In recent decades, co-infection Visceral 
Leishmaniasis/HIV (VL/HIV) has drawn attention due to the risks already known for 
complications and deaths. The study aimed to draw a clinical-epidemiologic profile of LV/HIV 
in Alagoas, northeast region of Brazil, registered in the Information System for Notifiable 
Diseases (SINAN) and in the Mortality Information System (SIM) of the Brazilian Ministry of 
Health (HM). This is a cross-sectional and descriptive study. 1168 confirmed cases of VL were 
recorded in SINAN, from 2001 to 2012. From these ones, 15 (1.28%) were co-infected with 
HIV. From 2001 to 2010, 02 deaths were recorded in SIM whose underlying cause (disease that 
initiated the train of morbid events leading directly to death) received the codification of ICD10 
(International Classification of Diseases) for LV (B55.0) and terminal/immediate causes for 
HIV (B24.X). Profile of Individuals LV / HIV in SINAN: 10 (66.6%) male. Age: mean = 30.5 
years; most prevalent age group from 20 to 39 years (73.3%). Race: 100% brown. Education: 2 
(13,3%) illiterate, 7 (46.6%) elementary school uncompleted and completed, 1 (6.6%) high 
school. Education: 33% without data recorded. Area of residence: Urban: 11 (73.3%) cases; 
periurban and rural area: 4 (26,6%) cases. Clinical manifestation: fever (93.3%), weakness and 
weight loss (86.6%), cough (73.3%), splenomegaly (80%), hepatomegaly (60%), association to 
infectious conditions, such as meningitis, tuberculosis and tuberculous meningitis (46.6%). 
Criterion for LV´s confirmation: Parasitological diagnosis: 9 (60%); Serological diagnosis: 2 
(13,3%). Initial treatment: 7 (46.6%) used the pentavalent antimony, 2 (13.3%) amphotericin B. 
It is noteworthy that only 1 (6.6%) used liposomal amphotericin B and in 4 (26.6%) cases there 
was no drug administration. Clinical evolution: Healing: 9 (60.0%); Death: 6 (40.0%). The data 
from the study are consistent with data from Brazilian Ministry of Health. The cases of VL/HIV 
are mostly young adults, male, brown race, low education and from urban residence area. 
Clinical manifestations are compatible with LV. The high mortality rate in these patients is 
worrisome and the information from this study should support directly actions to primary care 
and hospital for this type of pacient in the state of Alagoas. 
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Abstract:  

Cutaneous leishmaniasis (CL) is widely spread and presents important morbidity in Brazil and 
worldwide. The disease has a mean clinical course of 2 months, but it may be shorter or longer 
(two years) after the bite of an infected sand fly. In Brazil, registration occurs throughout the 
country and, according to data released by the Ministry of Health (MoH), the mean of the last 
six years was 20,404 cases / year and 93 deaths happened (mortality rate = 0.08%). 
Approximately 93% of the cases had clinical cutaneous form (LTC) and 7% mucosal (LTM). 
Brazil’s northeast recorded, in the same period, an average of 4587 cases / year, 22 deaths 
(mortality: 0.5%), 97% of cutaneous and 3% mucosal forms. Lesions on mucosal form of the 
disease are less frequent and usually appear after years of skin disease. There are many factors 
that determine the transmission cycle of LT. However, there are few studies on risk factors for 
shaping the disease clinical form. Factors that determine the involvement of LTM are not 
entirely known. Researchers suggest host and parasite’s intrinsic factors are important in LTM. 



 

The objective is to analyze risk factors for LTM through the records in the Information System 
for Notifiable Diseases MS (SINAN) from 2001 to 2012, of Alagoas, Brazil. Cross-sectional 
analytical study was conducted. 928 cases of LT were found, 58 cases of LTM(6.3%) and 870 of 
LTC (93.7%). Gender: 41% male, 59% female (prevalence ratio [PR] = 0.58, 95% confidence 
interval [95] = 0.35 to 0.95, P = 0.03). Age (years): Average LTM = 44 (Median = 49); LTC = 
30 (Median = 25) (p <0.0001). Age (years): <20: 19%, ≥ 20: 81% (PR = 3.1, 95 = 1.6 to 5.8, p 
<0.001). Area of residence: Rural: 55%; Urban: 45% (PR = 0.53, 95 CI = 0.3 to 0.9, p <0.01). 
Confirmation criterion: 86% laboratory confirmation, 14% clinical and epidemiological. Clinical 
outcome: 60% cure, 40% no information. Susceptibility to LT is universal. Disease surveillance 
aims to reduce mucosal form (severe manifestation) and prevent deformities. Our study 
highlights the necessity of studies about risk factors for LTM to better understand the disease’s 
epidemiology in northeastern Brazil. 
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Abstract:  

The Cutaneous Leishmaniasis (CL) should not result in deaths, because when diagnosed and 
treated early, the disease progresses to clinical cure. However, the data point to an "apparent low 
lethality", an important reason for being alert. The study aims to describe deaths by CL in 
Alagoas, with data registered from the Information System for Notifiable Diseases (SINAN) of 
Ministry of Health, characterizing them by demographic, epidemiological and clinical variables. 
This is a cross-sectional and descriptive study from 2001 to 2012. Variables: age, sex, race, 
education, residence area, type of entry, clinical form, administered drug, prescribed dose, 
number of ampoules, drug used in case of treatment failure and time between the start of 
treatment and death. Among the 1003 CL cases reported by SINAN, 10 died. Profile of deaths: 
male 60%. Age: 30% were aged over 70 years old; 40%: 50-69 and 30%: 30-49. Race: 10% 
black and 90% brown. Education: 20% illiterate, 10% high school, 20% uncompleted 
elementary school, 30% ignored, 20% blanked. The residence area was: 50% rural; 50% urban. 
All patients were new cases, with 70% of cutaneous form and 30% of mucosa form. In the 
treatment, 90% had had pentavalent antimony as initially administered drug and 10% had had 
amphotericin as initially drug administered. The residence area was: 50% rural and 50% urban. 
All patients were new cases, with 70% of cutaneous form and 30% of mucosa form. In the 
treatment, 90% had pentavalent antimony as initially administered drug and 10% had 
amphotericin as initially drug administered. Prescribed dose: 10% <10 mg/Kg/day/sb5; 30% 
between 10 and 15; 30% = 15; 10% = 20 and 20% wasn´t informed, including the patient that 
used amphotericin B, which also has not information on the number of prescribed ampoules. 
Number of ampoules: 40% had used 50-60; 20%:30-49; 20%: 2-9. Only three patients had 
sufficient information to calculate the daily dose; overdosing was not possible to evaluate. Faced 
with failure of initial treatment, 30% had used other, 30% does not apply, and 40% were not 
informed. The time elapsed between the start of treatment and death was greater than 25 days in 
20% of cases,15-25 in 40%, 7-13 in 30% and below 6 days in 10% of cases.From these 
data,there is a possibility that the use of antimony had produced toxicity in the majority of 
deaths or that may had occurred failures in medical monitoring for patients aged over 50 years 
old and patients with co-morbidities. 
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Abstract:  

Visceral Leishmaniasis is one of seven world endemic whose absolute priority belongs to World 
Health Organization. Its main reservoir is the dog, being the responsible by maintenance of this 
parasite in environment. The effective control of this disease requires the diminishing of its 
prevalence in dog population, which serves as reservoirs to human disease. The objective of this 
present study was to identify canine visceral leishmaniasis prevalence in Ceará State in 2012. It 
is about a transversal descriptive study where datum were obtained from monthly reports of 
reservoirs control sent from municipalities to state. These datum were from the routine control 
actions and spontaneous demand of population belonged to Leishmaniasis State Control 
Program of Ceará, being gathered and presented in relative prevalences way. In 2012 Ceará 
showed canine Calazar in a general prevalence rate of 0,64%. These rates varied from 4,58 to 
0,00 I municipalities. Municipalities with ten highest prevalence rates were in order: Maracanaú 
(4,58%), Tejussuoca (2,56%), Lavras da Mangabeira (2,44%), Nova Olinda (2,18%), Morrinhos 
(2,14%), São Gonçalo do Amarante (1,53%), Caucaia (1,47%), Fortaleza (1,37%), Tauá ( 1,17), 
Miraíma (1,10%). The majority of these municipalities are considered as transmission áreas in 
an intensive and moderate ways, exception only Miraíma which is considered as sporadic. 
However, control actions identified a great concentration of canine positivity in municipalities, 
which showed the greatest rates of incidence of this zoonosis in human, enphasising the 
necessity of implementing control actions of this endemic in these municipalities. 
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Abstract:  

In Dourados municipality, situated in a transitional region between Atlantic Forest and Brazilian 
Savanah (Cerrado) - two significant biomes for the epidemiology of leishmaniasis - sandfly 
vectors of visceral and cutaneous leishmaniasis agents have been found. The preservation of 
natural environments favors the survival of these insects and reservoirs of Leishmania sp., and 
human in contact with these ecosystems may become part of the chain of parasite transmission. 
This study sought to investigate the sandfly fauna in urban forest ecosystems of Dourados to 
identify its diversity, abundance and richness species, the monthly distribution of the species, as 
well as to investigate natural infection by flagellates in females. A total of 10 urban forest areas 
were sampled with automatic light traps installed once monthly from November 2010 to 



 

October 2011. The females captured were dissected for the investigation of flagellates in their 
digestive tracts and were then submitted to polymerase chain reaction to identify the Leishmania 
species. Species abundance was calculated by the Standardized Index of Species Abundance 
(SISA). The sandfly fauna consisted of 18 species: Brumptomyia brumpti, Brumptomyia cunhai, 
Brumptomyia galindoi, Brumptomyia pintoi, Evandromyia cortelezzii, Evandromyia lenti, 
Evandromyia termitophila, Lutzomyia longipalpis, Migonemyia migonei, Micropygomyia 
acanthopharynx, Nyssomyia whitmani, Psathyromyia aragaoi, Psathyromyia campograndensis, 
Psathyromyia shannoni, Pintomyia christenseni, Pintomyia misionensis, Pintomyia pessoai and 
Sciopemyia sordellii. The most abundance species were Ny. whitmani, Br. brumpti, Pa. aragaoi 
and Pi. pessoai. The greatest frequency (17.8%) of specimens was captured in September. One 
female of Ny. whitmani was found to be infected with Le. (Le.) infantum chagasi. In conclusion, 
the study confirmed the presence in fragmentary urban forests of vectors of agents of visceral 
and cutaneous leishmaniasis. The participation of the Ny. whitmani in the transmission of 
cutaneous leishmaniasis is known in Brazil and some other South American countries, however, 
in relation to visceral leishmaniasis, although it has been found naturally infected by the 
parasite, further investigations are needed to demonstrate its vectorial capacity. 
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Abstract:  

90% of reported cases of visceral leishmaniasis (VL) in the Americas are located in Brazil. 
Currently there is no evidence on the measures of effectiveness in prevention methods of 
zoonosis. The Ministry of Health has proposed, in 2004, a new treatment program for severe 
forms of the disease, in which amphotericin B is indicated as first choice in patients with signs 
of severity. The main objective of the study was to compare the lethality among patients with 
VL treated with liposomal amphotericin B and treated only with antimonates, provided by the 
Ministry of Health in 2005 and 2006. This prevalence study was designed using data contained 
in the instruments of request and the clinical outcomes of these patients. The analysis were done 
in the software Epiinfo 3.5.4. Of 320 records analyzed, 33 (10.31%) patients evolved to death in 
2005 and 2006, respectively 11 (33.33%) and 22 (66.67%). Ages ranged from 8 months to 78 
years incomplete. The males (20 cases - 60.6%) were the mean group. The main signs and 
symptoms were fever, 32 (96.96%), splenomegaly, 30 (90.90%), paleness, 29 (87.87%), 
hepatomegaly, 26 (78.78%) 16 (48, 48%) and edema, jaundice, 13 (39.39%), malnutrition, 12 
(36.36%), vomiting, 9 (27.27%), diarrhea, 5 (15.15%). Of the total, 12 (36.36%) had other 
symptoms. Of the total, 16 patients (48.48%) occurred in the Northeast region (BA, EC, PB, PI, 
RN), 15 (45.45%) in the Midwest region (MG, MS). Most cases occurred in children, 10 
(30.30%) and farmers, 8 (24.24%). The association between delay in detection of the disease 
and patients' clinical conditions corroborates to deaths from visceral leishmaniasis. It would be 
important that health professionals could be trained to diagnose and treat early, choosing which 
drug best fits the patient's condition. It is relevant that the disease is the same, but the 
individuals are not. Therefore, the treatment must meet individual needs with regard to drug 
efficacy and cost. 
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Abstract:  

Insecticide thermal fogging (ITF) is a tool to control vector borne diseases. Insecticide 
application success for vector control has been associated with housing materials and 
architecture. We conducted a 15 month longitudinal study that included two deltamethrin (6 mg 
ai/m2) based ITF interventions in 12 of 24 houses at Trinidad de las Minas, a hyperendemic 
cutaneous leishmaniasis transmission village in western Panama. During the study we followed 
sand fly (SF) abundance and found a 50 to 80% reduction in SF density in the fogged houses 
when compared with control houses, while controlling for seasonal changes in SF abundance 
associated with rainfall. We found some heterogeneities in the reductions, as abundance 
changed according to SF species, with Lutzomyia gomezi, Lu. panamensis, Lu. dysponeta and 
Lu. triramula reducing their density between 40% and 90% after ITF, in contrast to Lu. trapidoi 
whose density increased 5% after the ITF. Differences in the impact of ITF were associated with 
housing quality, the most precarious houses, i.e., those with features that ease insect entrance, 
had a disproportionally larger SF abundance, in some cases with an increased domiciliary SF 
density following the ITF. Our results suggest that Insecticide application success potential to 
control SF density and Leishmaniasis transmission could depend on housing quality. 
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Abstract:  

Leishmania-HIV co-infection is an emerging health problem worldwide. Infections by 
Leishmania or HIV can alter host immune responses. Concomitant infection can result in 
decreased responses to therapy for both pathogens, disease progression and greater severity. The 
state of Rio Grande do Norte (RN), Northeast region of Brazil, is endemic for Leishmania 
infantum. Visceral leishmaniasis (VL) has become a disease of periurban areas in Natal and 
other larger cities during the past 30 years. Moreover, an increase of concomitant VL and AIDS 
has been observed as previously reported. The Brazilian Minister of Health recommends the 
performance of HIV testing for all cases of VL, Amphotericin B is the treatment of choice. The 
objective of this study was to analyze all cases of concurrent VL-AIDS reported in RN between 
2007-2012. A descriptive cross sectional study was conducted. A total of 600 cases of VL were 
reported in Rio Grande do Norte between 2007 and 2012. Of those, 63 (10.5%) were co-infected 
with HIV (VL-AIDS). Of the 63 VL-AIDS cases, 89% resided in urban areas,and 89% were 
males, whereas in VL cases without co-infection, 66.8% (n=401) were males. The mean age of 
VL-AIDS cases was 35 ±16.47 years and for VL cases without HIV 24.0±18.5 years. The 
clinical presentations of VL-AIDS and VL without co-infection were similar. Of the 63 VL-



 

AIDS cases, 36.5% were treated with pentavalent antimonial. However, 14% of the VL-HIV 
relapsed, 9.5% (n=6) died with progressive VL and 12.7% (n=8) because of other causes. This 
report confirms that co-infection with HIV in areas endemic for Leishmania infantum has 
become an important risk factor for VL. Screening for HIV should be performed in all VL cases, 
principally considering that malnutrition and other risk factors for progressive VL have 
decreased due to improvement in social-economic conditions and general health factors 
including routine childhood vaccination 
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Abstract:  

Initially considered a wild enviroment zoonosis, the ACL is becoming a public health problem 
that affects the countryside and periurban zone. According to DATASUS’s data, in the period 
from 1990 to 2010, the ACL had an incidence of 20.4 in northeastern Brazil and Alagoas 
represented 3.34 of the reported cases. The objective of this study is to collect data from clinical 
and epidemiological aspects of ACL infections in the state of Alagoas, northeastern Brazil, in 
the period from 2007 to 2012. This study has a descriptive and quantitative approach, based on 
secondary data obtained from confirmed and registered ACL cases and recorded in the de 
Secretary of State for Health of Alagoas (SESAU). The study period was from 2007 to 2012. 
Besides annual frequency, we collected variables by areas (urban and rural), gender (male and 
female), race (white, black, yellow, brown and indigenous), clinical presentation (cutaneous or 
mucosa) and evolution of cases (if there was no cure, abandon, death by ACL, death from other 
causes or diagnostic changes).Over this period, 476 cases of ACL were registered in Alagoas, 
with the largest number of cases registered in 2007 ( 121 cases) and 2008 (109 cases). The 
countryside prevailed, with 80% of registered cases (369) versus 19.1% (87) in the urban area. 
Gender prevalence evaluation shows a higher frequency in males with 321 cases, against 155 in 
females. In respect to race, brown corresponded to 79.5% of the total, with 368 cases against 59 
White, 13 black, 13 indigenous and 21 ignored cases. New cases accounted for almost all the 
cases of input type, with 426 (97.1%) cases and 12 (2.5%) cases of recurrence only, and 2 
(0.4%) unrecognized. The predominant clinical presentation was cutaneous, with 460 (96.6%) 
cases versus 16 (3.4%) mucosa. Cure evolved into a total of 389 (96.6%) cases. In the remaining 
3 cases (0.7%) progressed to abandonment, 3 (0.7%) who died of LTA, 1 (0.2%) who died of 
other causes, and 6 (1.5%) developed change diagnostics. It is clear that male, brown, rural 
residents correspond to the major risk factors associated with LTA. The cutaneous form 
maintains the prevalence over the mucosa. Despite still being recorded a significant number of 
cases within 4 years, fortunately, the vast majority resulted in cure, which suggests the presence 
of effective medical care. 
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Abstract:  

The neotropical fauna of Phlebotominae includes over 480 species and 200 are found in Brazil. 
The Brazilian government program for the economy acceleration named PAC includes the 
construction of hydroelectric power plants (HPP) that might be related to ecological and 
behavioral changes in the sand fly fauna. Therefore, the present work includes a species 
inventory and a longitudinal study within the influence area of the construction of the HPP- 
Jirau. Sand flies were collected using Shannon and CDC traps during 12 hours (06:00 am – 
06:00 pm) in 14 sites during 2011 and 2012. Insects were screened and identified according to 
Yung & Duncan (1994) and diversity was calculated using Shannon diversity index and 
compared using ANOVA. 5948 sand flies were collected comprising 58 species and three 
genera. Lutzomyia amazonensis, Lutzomyia antunesi, Lutzomyia chagasi and Lutzomyia 
umbratilis comprised 40% of the species collected. These species were previously described as 
potential vectors of Leishmania spp and represent a potential risk to workers living in the forest 
areas close to natural reservoirs of this parasite. Despite of that, there were no differences in the 
diversity index calculated using data from several insect collections during 2011 (1.40 ± 0.20) 
and 2012 (1.74 ± 0.08) (ANOVA F1,23= 2.30, p=0.14). The HPP-Jirau electrical power 
generation has already started but the flooding of areas that might affect potential breeding sites 
of phlebotomine is not complete yet. Thus, new data including natural infection by Leishmania 
and fauna structure after HPP-Jirau is fully operational will provide further information on the 
impact of this HPP in the vector-parasite dynamics. 
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Abstract:  

Coffee Axis region is considered a biological corridor and support a rich diversity of plant and 
animal species, including phlebotomine sandflies (Diptera: Psychodidae: Phlebotominae), some 
of which transmit Leishmania to humans. The study of the insect vectors in coffee areas is 
critical for monitoring and prediction of leishmaniasis; a vector-borne diseases of public health 
importance. The purpose of this study was to obtain information of phlebotomine sand flies in 
coffee-producing region of Colombia. Sand flies were captured and identified to species. 
Sandflies were sampled between the 2009 and 2012 at night using Shannon trap, CDC light trap 
and mouth aspirator on human and animal bait. Day-time resting sites were sampled by mouth 
aspirator. Taxonomic identification was performed according to Young and Duncan (1994) and 
Galati (2010) keys. A total of 1630 sand flies (1.013 females and 617 males) were collected 
from nine localities investigated. All collected sandflies were identified as belonging to one of 
29 species and were collected from nine localities investigated: Alcalá (25 specimens), Jericó (9 
specimens), Jardín (87 specimens), Pueblo Rico (250 specimens), Quimbaya (3 specimens), 
Chinchiná (236 specimens), La Victoria (141 specimens), Samaná (195 specimens) and 
Salamina (685 specimens). With 526 (35.21% %) specimens, Lutzomyia pia was the specie 
most frequently collected, followed by Lutzomyia carrerai thula (12.94%), Lu. yuilli (6.69%), 
Lutzomyia youngi (6.26%), Lutzomyia columbiana (6.07%) y Lutzomyia panamensis (4.72%). 



 

Seven highly anthropophilic sand fly species that are suspected vectors of the parasites were 
identificated. Thus, these species may be implicated in disease transmission in the studied area. 
In our study, we report new departmental records of phlebotomine sandflies in the department of 
Caldas: Lutzomyia carpenteri, Lutzomyia dasymera, Lutzomyia walkeri, Lutzomyia carrerai 
thula and genus Brumptomyia. In addition, Brumptomyia beaupertuyi y Lutzomyia sp. de 
Baduel are new records in the department of Antioquia. The geographic distribution of the genus 
Lutzomyia is being greatly extended to new Colombian localities in coffee areas in the Andean 
region. The necessity of systematic and taxonomic studies to know the role of these insects in 
the transmission of pathologies affecting humans is emphasized. 
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Abstract:  

Understanding of relative risk (RR) of visceral leishmaniasis (VL) according to small-areas may 
assist in the planning of the VL Control and Surveillance Program (VL-CSP). Therefore, it is 
important to focus on areas of greatest risk disease in urban environment. The aim of this study 
was to estimate the relative risk for LV in 147 coverage areas (CA) of the basic health units in 
the city of Belo Horizonte, in the period of 2007-2011. The Bayesian approach was used to 
implement models to estimate the relative risk for LV, using the software WinBUGS 1.4 and 
considering the spatial dependence between neighboring areas. This spatial statistical modeling 
minimizes the instability of crude rates resultant from the low frequency of cases in small-areas. 
The human VL cases (n = 646) and its distribution among the areas were the parameters used to 
estimate the RR, as well as the population of these areas. The results showed that there is a 
transition of the areas in relation to risk with clusters of high risk in certain health districts. In 
the period of the study, 44% of low-risk areas become medium-risk areas. Amongst the areas 
initially classified as high-risk (RR ≥ 1.53), 57.6% were finally classified as medium risk-areas. 
At baseline, half of the areas of high-risk was concentrated in the health districts Northeast (11) 
and Venda Nova (2). In the course of time, all areas of high-risk remained localized in the same 
districts. Despite the clusters of high-risk areas, we found great variation between the RR areas 
located in the same health district. Therefore, we observed a reduction of clusters of high and 
low incidences, while there was an increase in the number of that medium-risk area, suggesting 
a dynamic transmission pattern of the disease. Thus, the estimation and monitoring of RR of VL 
according to small-areas is important to support the planning, evaluation and orienting measures 
of the VL-CSP in an urban environment, especially in the large cities. 
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Abstract:  

In Latin America and the Caribbean neglected tropical diseases NTDs are the most common 
infections of approximately 200 million of the poorest people in the region (Hotez et al, 2008). 
NTDs primarily occur in the poorest and the most marginalized communities where unsafe 
water, poor sanitation and limited access to basic health care are rife. Control efforts require 
reliable baseline maps of the geographical distribution of the disease burden and population at 
risk to allow better targeting of planned interventions at the high risk areas. This work integrates 
compiled disease from ministries of health, research institutions and publications with 
environmental, climatic and socioeconomical factors to create statistical models to identify the 
most significant predictors of disease transmission and provide a mathematical description of 
the disease-predictors that can be used for control purposes. The maximum entropy was used for 
generating probability surfaces of the geographical distributions of NTD. The final results were 
models that predict areas where the diseases are most likely to occur based on environmental 
correlations. Ecological niche modeling using Maxent focused on vectors of Chagas disease and 
diseases data on Chagas and leishmaniasis in Colombia as prototypes to develop methodologies 
to be used for model development for other NTDs of interest in Bolivia and Brazil. 
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Abstract:  

Background: The increase in American Cutaneous Leishmaniasis (ACL) cases has been related 
to the deforestation of primary forests, leading to environmental changes and imbalances such as 
construction of dams and hydroelectric plants. The present study aims to collaborate with the 
eco-epidemiological knowledge about transmission of ACL presenting the sand fly fauna and 
natural flagellate infections in an endemic area under the influence of Belo Monte hydroelectric 
plant at state of Pará, Amazonian Brazil. 

Methods: During three 15-day entomological excursions in February, July and October 2012, 
nine selected areas of capture in four municipalities under direct influence of the plant were 
investigated as follow: Altamira, Vitória do Xingú, Senador José Porfírio and Anapu. Captures 
were undertaken with 10 CDC light traps (9 at 1,5 meters to ground and 1 at 20 m in tree 
canopy) disposed from 6:00 p.m. to 6:00 a.m. and Shannon traps from 6:00 to 8:00 p.m. Sand 
flies were washed in saline solution to dissect the females and search natural flagellate 
infections. Females infected had their digestive tract inoculated into Difco B45 media. Males 
were identified and stored in alcohol 70%. 

Results: A total of 3705 individuals (1382 males and 2323 females) distributed among to 51 
species were captured. The most frequent species were Lutzomyia davisi (23,4%) and Lu. 
complexa (11,9%). Natural flagellate infections were found in 2 specimens of Lu. davisi, 1 from 
Lu. evandroi and 1 from Lu. walkeri. Unfortunately, all positive flies did not succeed in 
cultivating flagellates. 



 

Conclusion: These data reinforce the importance to investigate Lu. davisi as a vector of ACL in 
Amazon region once its highly anthropophilic behavior, as well as it has previously been found 
infected with Leishmania (Viannia) spp. in several occasions at Amazonian Brazil. 
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Abstract:  

Visceral leishmaniasis (VL) is a disease distributed worldwide and potentially fatal to humans if 
not diagnosed and early treated. In addition to human, other mammals are also affected, 
especially dogs in the urban context, which are the major reservoir of the disease. Individuals 
showing human immunodeficiency virus (HIV) infection are also susceptible to VL and deserve 
more attention. The city of Belo Horizonte, Minas Gerais state, has one of the highest lethality 
rates for VL in humans in Brazil and a high prevalence for the disease in dogs. Leishmania 
(Leishmania) infantum is the etiological agent for VL in Brazil and the aim of this work was to 
study the intraspecific genetic variability of Leishmania from human and dogs cases in Belo 
Horizonte, and some other municipalities in Minas Gerais state, applying PCR-RFLP with 
different DNA targets: kDNA and gp63. In this work were evaluated 47 DNA samples extracted 
from clinical specimens and L. infantum culture. These DNA samples were amplified for kDNA 
using the primers MC1 and MC2, which were specific to the Leishmania donovani complex and 
generate a fragment of 447bp (base pairs). For gp63 glycoprotein the primers used were SG1 
and SG2, which generate a fragment of 1330bp. To perform the kDNA RFLP five restriction 
enzymes were used: VspI, RsaI, BglII, DdeI and Hpa II. The gp63 glycoprotein RFLP was 
performed with two enzymes: Hinc II and TaqI. The results obtained with RsaI, BglII, DdeI, 
Hpa II, HincII and TaqI restriction enzymes proved to be monomorphic. Two distinct profiles 
were identified with the VspI enzyme: Type I (revealed by 46 DNA samples) and Type II 
(shown for only one DNA sample evaluated in the study). This same result was also seen by 
phenogram analysis, constructed with binary matrix and neighbor-joining clustering. The 
variable sample was from an adult who presented classic VL and is resident of Minas Novas 
city, Minas Gerais state, municipality not belonging to the Metropolitan Region of Belo 
Horizonte. These findings reveal there is a high degree of homogeneity among Leishmania from 
human and dogs in Belo Horizonte, and some other municipalities in Minas Gerais state, Brazil. 
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Abstract:  

The eco-epidemiological method applied to a Cutaneous Leishmaniasis (CL) focus implies a 
holistic approach where the biological, exact, social and health sciences are joined in order to 
have a precise comprehension of the natural history of transmission and of the epidemiological 
infection risk. The main variables in the study are summarized as follows: transmission area, 
season of greatest risk, hours of higher vector bite activity, characteristics of population in 
higher risk of infection and place, regarding to domicile, where most people is infected. This 
information is needed for the design and implementation of affordable and effective control and 
prevention programs. 

This study was carried out during one year, in the Northwestern Caribbean Coast region of 
Colombia, borders with Panamá in an area of approx. 500 Km2 where 3 natural regions are 
clearly differentiated: Sylvatic, rural and urban. The performed activities were: 1) 
Entomological cross sectional study, 2) Active search of cases 3) epidemiological survey using 
Montenegro skin test, 4) search of domestic and wild animals as possible reservoir hosts, 5) 
Study of knowledge, attitudes, and practices (KAP) and 6) primary health education for the 
community. 

A total of 4763 phlebotomine sandflies belonging to twenty-five species were collected. Lu. 
panamensis was the most abundant species, it is present in the 3 natural regions and it was 
captured in intra, peri and extra domicile, its bite activity starts at 6 p.m. Its high density and the 
background of being vector in other regions of Colombian allow us to incriminate it as the main 
vector of Leishmania spp in this region. It is more abundant during the raining season which 
represents the highest transmission risk. 

Lu. cayennensis cayennensis, incriminated as a vector in Panama, was also captured and it`s a 
new record for this region, although its density was low. 

Thirty six patients with CL and 1 with MCL were found. Thirteen strains isolated were 
identified as L. panamensis. Patients were treated successfully with Miltefosine and a complete 
cure in all of them was recorded. 

111 wild animals from nine species were capture. Four of them were found naturally infected 
with L. panamensis : Didelphis marsupialis (6/67), Proechymis semispinosus (3/18), 
Metachyrus nudicaudatus (1/7) and Choloepus hoffmani (1/1). One dog (Canis familiaris) with 
scrotal lesion was also positive for L. panamensis. D. marsupialis is proposed as liaison host 
from sylvatic to urban areas and C. familiaris as an accidental host. 

In general, the population does not recognize the sandflies as vectors and don’t use antivectorial 
control measures. Many inhabitants belong to the Evangelic church and they don´t request the 
health services when they acquire the disease due to their beliefs. There is a high transmission 
rate in the 3 regions, even though it is higher in the rural area. In the urban area children are the 
most infected population. 
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Abstract:  

In Tunisia, four clinico-epidemiological forms of leishmaniasis have been recognized: Chronic 
anthroponotic cutaneous leishmaniasis (CL) encountered in a microfocus in the southeast of the 
country and caused by Leishmania killicki; Zoonotic CL, epidemic in the centre and south of the 
country, caused by Leishmania major; Sporadic CL in the north caused by Leishmania 
infantum; and visceral leishmaniasis (VL) in the north and the center caused by Leishmania 
infantum. Gafsa area in the South-west of Tunisia is a classical focus of CL due to Leishmania 
major. We report thirty human cases due to Leishmania killicki, affecting men and women from 
3 to 77 years old in area where the disease was previously unknown. Leishmania killicki have 
been typed using molecular techniques: polymerase chain reaction (PCR) followed by restriction 
fragment length polymorphism (RFLP) and gene sequencing. Ten strains from patients have 
been successfully cultured on NNN medium and isoenzymatically typed as Leishmania killicki 
MON-8. Our result strongly suggests that Gafsa is a new Leishmania killicki focus with a stable 
transmission cycle. Cases are considered as autochthonous and are the first to be published in 
this region of Tunisia. 
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Abstract:  

Introduction: Leishmaniasis, caused by different species of protozoa of the genus Leishmania 
are antropozoonoses, considered as a major public health problem in the world, they represent a 
complex of diseases with epidemiological diversity, where they participate in transmission 
cycles, various etiological agents, vectors and hosts. In the Northeast the predominant species 
involved with the American Cutaneous Leishmaniasis (ACL) is Leishmania (Viannia) 
braziliensis. One of the main shortcomings related to eco-epidemiology of ACL associated with 
Leishmania (Viannia) braziliensis is related to the identification of reservoir hosts and sand fly 
that keeps the transmission cycle of the parasite. The municipality of Amaraji, located in the 
Zona da Mata of Pernambuco South, has an important incidence of ACL. Objective: Detection 
of natural infection of Leishmania (Viannia) spp in wild animals and synanthropic, to identify 
reservoir hosts involved in maintaining zoonotic cycle in this region. Material and Methods: the 
months of may and december 2012, there were catches of wild and synanthropic in the town of 
Raiz de Dentro, Amaraji municipality, located in the Zona da Mata of Pernambuco. The 
captured animals were anesthetized, marked with microchip, collected skin samples (right ear) 
and blood, and later returned to the field at the capture site. The samples will be subjected to 
DNA extraction and purification, and analyzed by real-time PCR for detection of natural 
Leishmania infection. Results: We collected 193 animals wild and synanthropic belonging to 8 
different species, of which 107 males and 86 females. The predominant species in the catch 
were Rattus rattus (59/193) and Nectomys squamipes (53/193), corresponding to 30.6% and 
27.5% respectively of the total. We analyzed 100 samples of DNA from blood, where 25 (25%) 
were positive. Conclusions: The detection of natural Leishmania infection in animals enhances 



 

their participation in the transmission cycle of ACL. The continuity of the approach of this 
study, together with infectivity assays by xenodiagnosis with sandflies can reinforce the 
hypothesis of activity wild and synanthropic rodents as reservoir hosts of ACL primary or 
secondary. Support: CAPES, CNPq and FACEPE. 
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Abstract:  

Leishmaniasis is a complex of several diseases caused by protozoa of the genus Leishmania, 
with more than 350 million people are at risk of contracting some form of the disease. 
According to the Ministério da Saúde do Brasil, Maranhão, Ceará, Piauí and Bahia are the 
Brazilian states with the highest numbers of cases of visceral leishmaniasis in recent decades. 
Therefore, the objective of this study was to investigate the prevalence of visceral leishmaniasis 
in the state of Maranhão in the last 11 years (2001 to 2011). Therefore, we evaluated the data 
obtained in Sistema de Informação de Agravos Notificáveis (SINAN). We evaluated the total 
number of confirmed cases by region, middle region, gender and ethnicity. Between the years 
2001 to 2011, there were 5624 confirmed cases of visceral leishmaniasis throughout Maranhão. 
The year 2003 had the highest number of cases, with 14.4% of cases, and the year of 2010 the 
lowest with 7.2%, a decrease of 50%. The LV predominates in urban Maranhão, totaling 3925 
patients confirmed in 11 years, equivalent to 70%, above the half, well above the total cases of 
all other zones. Surpassing even the rural area (25.4%). The city of San Luis has the largest 
number of confirmed cases of VL periurban area of the state, with 41.5% (N = 39) of cases. In 
the period from 2001 to 2011 males were more affected than females accounting for 58.8% of 
cases, with 960 patients diagnosed men more than women. Independent zone or middle region, 
Maranhão is made up of people from various ethnic groups, generating a large amount a people 
of mixed race, reflecting the number of VL cases in relation to ethnicity that affects mainly 
people of mixed ethnicity (75.2%). With respect to population, there is a worrying fact, the year 
2011 has the highest mortality rate of LV in Maranhão the past five years, with an incidence rate 
of 6.6 / 100,000 inhabitants., A fact that reflects the current situation and demonstrates that the 
disease is not controlled in the state. These data show the factors and conditions that contribute 
to the onset of the disease and, consequently, there is the situation and evolution of the disease 
in the state in recent years, the diagnosis in humans and epidemiological knowledge is necessary 
to control of this disease. 
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Abstract:  

In Tunisia, Leishmania infantum, L. major and L. killicki are responsible for cutaneous 
leishmaniasis (CL). This last taxon has been described in 1980 in Southeast country; it was also 
recently reported in Lybia and Algeria. Nevertheless, neither vector nor reservoirs of this 
parasite are known. The identification of the vector and the animal reservoir host of L. killicki is 
critical for the establishment of an efficient control strategy. Blood, popliteal lymph node, 
spleen, bone marrow, liver and skin were collected from 50 rodents in 2009 in south western 
Tunisia. Samples were smeared onto glass slides, cultured on NNN medium and tested by 
polymerase chain reaction for Leishmania detection. Parasites were detected by PCR from 10 
Psammomys obesus and from two Ctenodactylus (C.) gundi. Parasite identification was 
performed simultaneously by internal transcribed spacer 1 PCR-RFLP and by PCR sequencing. 
Both L. major and L. killicki were identified from infected Psammomys and C. gundi 
respectively. This is the first report of L. killicki identified from C.gundi in Tunisia. This result 
supports the assumption that C. gundi is a potential reservoir for L. killicki. However, the 
isolation of the parasite from this rodent is crucial for the confirmation of this first result. 
Further investigation, such collecting wild rodents in other L. killicki foci, is required to discern 
the potential epidemiologic role of C. gundi in spreading infection. 
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Abstract:  

Mucocutaneous leishmaniasis (MCL) is an aggresive form of the disease, fortunately not very 
frequent, which prevails in the americas affecting mainly socially excluded populations. The 
objective of this study was to carry out a retrospective descriptive analysis of MCL in Venezuela 
for the period 1991-2010. A total of 491 cases were registered. During this period, a decreasing 
tendency was observed in the number of cases per year, with a mínimum of 10 in 2007 and a 
máximum of 48 in 2000. MCL represents approximately 1% of the total amount of cutaneous 
leishmaniasis cases reported annually in Venezuela, and reflect rates per 100,000 inhabitants 
that vary between 0.04 and 0.20. It is predominant in the male genre with a male/female ratio of 
2.25 (340/151). In the Bolivar State, a statistically significant increase of this ratio was observed 
with 5.23 (p < 0.01), while in the Lara State this ratio is equal to 1.18 (p < 0.05). The average 
age at the time of the diagnosis was 44.67 years and even though cases are observed in all ages, 
there is an increase with age both in number and rate. Almost one third (31.29%) of the cases 
are farmers (143/457), household work 20.35% of the cases, and others (including mining) 
represent 16.85%. Illiteracy is very high 34.73%; difference with the national average is 
statistically significant. Positive leishmanin skin tests (LST) in 97.59% of the cases, and of these 
34.46% are considered hyperreactive. (LST ≥ 30 mm). According to the place of infection, 
77.80% of the cases (382/491) originating in seven states (Barinas, Bolivar, Lara, Merida, 
Portuguesa, Tachira and Zulia), are also distributed in 11.82% (132/1,116) of the totality of 
parishes at national level. These States and their respective parishes are associated almost 
entirely with rural populations located in mountain ranges such as: the Andes, Serrania de 
Perija, Andes Foothills or the Guayana Highlands. However, an important group of cases have 
as probable place of infection urban centers of the Lara State. Conclusions: (i) MCL is not very 
frequent in Venezuela and appears mainly in certain rural parishes that may be identified well. 
(ii) There appears to exist different transmission patterns in rural and urban areas. In general in 
rural areas, it is more common in men probably given to their association with certain activities 



 

(farming and mining), while in urban areas (some parishes of the Lara State) tend to affect men 
and women equally. (iii) The high percentages of illiteracy found in the affected groups, 
evidence the existing conditions of social exclusion and inequality. (iv) Although LST is not 
specific for the diagnosis of MCL it is highly sensitive for their detection, and given to the high 
proportion of hyperractors could serve as a guide in the diagnosis.  
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Abstract:  

In June 2012 a cross-sectional epidemiological study was performed in the municipality of San 
José de Galipan, an endemic area for CL not previously studied, located at the Avila mountain, 
close to Caracas city. 

The purpose of the study was to train local health staff on foci studies and determination of risk 
of infection with Leishmania spp . in support the leishmaniasis control program. 

Active search of cases, an eco-epidemiological survey by Montenegro Skin Test (MST), 
phlebotomine sandfly sampling using CDC traps indoors and in the peri-domestic habitat as 
well as Shannon traps in the woodland and captures in resting sites, and clinical evaluation of 
domestic animals looking for possible leishmaniasis lesions, were also implemented. 

MST was applied to 106 people. The positivity was 58% without difference by gender. In 
children under 14 years old, the positivity was 35%. The 40% of positive MST people had scars 
and clinical history of cutaneous leishmaniasis. No active CL or mucosal leishmaniasis cases 
were found. 

Preliminary results showed the presence of six sandfly species: L. ovallesi , L. lichyi, L. 
migonei, L. cayennensis, L. atroclavata and L. dubitans. L. ovallesi was the most abundant 
species. ITS1 nested PCR was used to search for Leishmania spp. infection, which so far was 
revealed in L. ovallesi and L. lichyi. No domestic animals with CL lesions were found. 

In conclusion this is an endemic area for CL, where transmission occurs mainly in the intra and 
peri-domicile as no difference in positive MST was found by ages group or gender. Lu. ovallesi 
is incriminated as the main vector as it is the most abundant species and was found naturally 
infected with Leishmania spp. The absence during the survey of active human or animal cases 
made difficult the strain isolation for further identification. 

Acknowledgments: This project was performed thanks to the financial support of Sanofi-
Aventis. 

  

 
  
 



 

- RESERVOIRS 
[1291]  
P 911 - TRIPANOSOMATIDAE INFECTION ON WILD SMALL MAMMALS FROM THE 
CAPIVARI RIVER BASIN, MIDDLE EAST OF SÃO PAULO STATE, BRAZIL. 
CUTOLO, A.A.1; TEODORO, A.K.M.2; ZANNA, R.L.D.3; MEIRA, C.S.3; GAVA, R.3; MOTOIE, 
G.3; PEREIRA-CHIOCCOLA, V.L.3; ALLEGRETTI, S.M.2 
1.DEPARTAMENTO DE VIGILÂNCIA À SAÚDE, SMS MONTE MOR, MONTE MOR, SP, BRAZIL; 2.DEPARTAMENTO DE 
BIOLOGIA ANIMAL, INSTITUTO DE BIOLOGIA, UNICAMP, CAMPINAS, SP, BRAZIL; 3.CENTRO DE PARASITOLOGIA E 
MICOLOGIA, INSTITUTO ADOLFO LUTZ, SÃO PAULO, SP, BRAZIL. 
Keyword:animal reservoir; leishmania; trypanosoma cruzi 
 

Abstract:  

As part of the municipal zoonoses vigilance and control service of the Public Health Department 
of Monte Mor County, São Paulo state, Brazil, 42 free living wild small mammals were 
captured, restrained and inspected during a 36 months period, for identification of eventual 
natural infection by trypanosomatidae protozoa. Most of the animals were collected after casual 
encounter by local citizens in rural, urban or peri-urban areas, including backyard of residences. 
Blood and skin samples were collected from each animal. Blood smears were prepared right 
after sampling and skin samples were frozen until lab processing. Direct parasite detection by 
light microscopy on blood smears and PCR for Leishmania sp. and Trypanosoma cruzi was 
conducted on the skin samples. Total captured mammal specimens per species were: Didelphis 
albiventris (34), Didelphis aurita (2), Coendou prehensilis (4), Gracilinamus sp. (1) and Cavia 
aperea (1). Leishmania sp. infection was identified in 4.76% (2/42) of the examined animals 
(one D. albiventris and one C. prehensilis). T. cruzi infection was found in 7.14% (3/42) of the 
small mammals examined through PCR (two D. aurita and one C. aperea). The samples from 
two Didelphis aurita with positive PCR for T. cruzi had also tripomastigote forms found on the 
blood smear analyses. Despite of the low prevalence of infection, wild small mammals were 
confirmed as natural hosts of tripanosomatidae in the studied area. Didelphis albiventris and 
Didelphis aurita which have synanthropic habits are a potential source of infection of 
Leishmania sp. and T. cruzi, and may link wild epizootic cycles to urban and peri-urban 
zoonotic cycles of such important zoonoses causative agents. 
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Abstract:  

Leishmaniases are zoonoses caused by tripanosomatidae protozoa of the genus Leishmania 
transmitted by the bite of sand flies after blood feeding on infected mammals. Although the dog 
is considered the main reservoir of Leishmania (L.) infantum in different endemic areas of 
visceral leishmaniasis in Brazil, other mammalian species have been found infected with 
Leishmania, including opossums of the genus Didelphis, potential animal reservoirs of the 
parasite. This study reports for the first time the association of sand flies with nests of opossums 
and their offspring in the backyard of residences located in the urban area of Monte Mor 
County, located in the metropolitan region of Campinas city, São Paulo state, Brazil. Eleven 
specimens of Evandromyia cortelezzii and one specimen of Evandromyia lenti were captured 
along with two nests of Didelphis albiventris. Evandromyia cortelezzi is considered a secondary 



 

vector species on the transmission of Leishmania (V.) braziliensis and Leishmania (L.) infantum 
in the Neotropics. The association between this sand fly species and the synanthropic marsupial 
Didelphis albiventris may contribute to the introduction, establishment and maintenance of 
urban and peri-urban zoonotic transmission of Leishmania and should therefore be further 
investigated. 
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Abstract:  

Introduction: 

Repeated referrals of patients with cutaneous leishmaniasis to treatment centers from North 
Baraan especially the two villages(Timiyart and Fesaran(and also frequent local reports of the 
proliferation of rodents in the area, made probable spread of the disease from areas adjacent to 
these areas. Previously there was no study about the genus and species of region’s rodents. In 
this study the rodent fauna of the region and also infection rate of leishmania in the hunted 
rodents was evaluated. 

Material and Methods: 

The study was a descriptive cross-sectional one. Initially active colonies were identified. Using 
Sherman live traps the rodents were captured and based on key features family, genus and 
species of them were detected. Samples were taken from inflammations and clinical changes of 
surface body parts such as ears, snout, paws, nose and tails for direct microscopy and culture in 
to the N.N.N medium. Afterwards the rodents were dissected and two samples to direct smears 
and culture were prepared from internal visceral organs. 

Results: 

In this study, 53 species of rodents were caught. Among them 38 rodents (71.7%) were 
Rhombomys opimus and 15(28.3%) was Meriones libycus. 

The infection rate of leishmania in R.opimus was (18.4%) and of M.libycus was (13.3%). 

Discussion: 

Based on the results R.opimus was reported as the principal reservoir of CL and M.libycus as 
the secondary host in this area. 

 

 

 



 

- EPIDEMIOLOGY 

[1305]  
P 914 - MOLECULAR EPIDEMIOLOGY OF CUTANEOUS LEISHMANIASIS IN 
VENEZUELA 
RODRIGUEZ, N.M.; DE LIMA, H.; FERNANDEZ, A.; BARRIOS, M.A. 
UNIVERSIDAD CENTRAL DE VENEZUELA, CARACAS, VENEZUELA. 
Keyword:cutaneous leishmaniasis; molecular epidemiology; reservoirs 
 

Abstract:  

MOLECULAR EPIDEMIOLOGY OF CUTANEOUS LEISHMANIASIS IN VENEZUELA 

1Noris Rodríguez, PhD,2 Héctor De Lima, MD; 2Alexis Fernández; 2 Miguel A. 
Barrios.1Instituto de Biomedicina; Facultad de Medicina; Universidad central de Venezuela.2. 
Ministerio del Poder Popular para la Salud. Email: nmrodric@gmail.com 

In Venezuela the leishmaniasis is considered a public health problem; according with the reports 
from the Ministerio de Salud; between 1968 and 2012 a total of 58,402 cases of cutaneous 
leishmaniasis have been reported, distributed in all States of the country with a high incidence in 
Miranda, Lara and Merida States.(De Lima et al, 2011). However the total number of cases is 
unknown because the sub register is calculated in 30% due to diagnosis problems. In order to 
realize a better diagnosis in human cases as well as identify natural reservoirs and natural 
infected sand flies we have developed several molecular tools to be applied in molecular 
epidemiological studies in the endemic areas of the country. 

The molecular tools such as molecular probes (Rodriguez et al; 1997; 2000) and species specific 
oligonucleotides (Rodriguez et al; 2002; 2004) have been obtained from the nuclear and the 
kinetoplast DNA from different New World Leishmania species together with different 
molecular techniques such as: schizodemes analysis, Southern blot and dot blot hybridized with 
species specific probes together with species specific PCR reaction has allowed to evaluated 
7,350 samples from human, wild animals and sand flies . 

The results obtained in diagnosis and molecular identification of the Leishmania parasites 
demonstrated that cutaneous leishmaniasis is mainly produced by L.(V.) braziliensis (82%) and 
L.(L.) mexicana (12%), L.(V.) guyanensis (1%) and other species (5%). We also achieved the 
identification of L.(L.hagasi producing an atypical form of cutaneous leishmaniasis in a rural 
area of Guarico State, Venezuela. We also identified Lu. gomezi, Lu.ovallesi and Lu. 
panamensis naturally infected with L.(V.) braziliensis in different endemic areas; additionally 
Lu. ovallesi was also found naturally infected with L.(L.) mexicana in endemic areas of Miranda 
state. Regarding the wild animals we found black rats (Rattus sp) naturally infected with L.(V.) 
guyanensis in Merida state, but Rattus rattus and Sigmodon hispidus were incriminates as the 
reservoirs for L.(V.)braziliensis and L.(L.)mexicana. We conclude that the molecular tools 
developed in our laboratory and applied in the field were very useful in order to know the 
epidemiological cycle of L.(V.) braziliensis and L.(L.) mexicana in endemic areas of cutaneous 
leishmaniasis in Venezuela, we also known the distribution of both species around the country. 
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Abstract:  

Leishmaniases, which are diseases distributed worldwide, affect humans and animals in their 
visceral and cutaneous forms. The latter has been associated, among other sandfly species, to 
Lutzomyia wellcomei Fraiha, Shaw & Lainson, initially found in the Amazon region and more 
recently in forest areas of Northeastern Brazil. For this study, monthly captures were conducted 
from January to December, in an Atlantic Forest fragment and peridomestic environment in the 
city of Parnamirim, located in the metropolitan region of Natal, the capital of Rio Grande do 
Norte state. Sandflies were collected in CDC light traps, installed 1 meter above the ground 
between 5 pm and 7 am. They were then identified and analyzed in relation to rainfall, 
temperature and humidity at the collection site. Some specimens of L. wellcomei were metalized 
under carbon tape, visualized and photographed under a scanning electron microscope. Most 
species occurred in the dry season. Of the total captured in forest and peridomestic 
environments, around 8% corresponded to L. wellcomei (85% females and 15% males), 
predominantly in the forest environment, and unlike other species, after the onset of the rainy 
season. The most abundant species in the forest area was Lutzomyia walkeri, followed by L. 
wellcomei. In the forest, L. wellcomei was found along with Lutzomyia whitimani and Lutzomyia 
intermedia. L. wellcomei were not captured in the peridomestic environment, where Lutzomyia 
longipalpis was predominant, with 78% males and 22% females. Microscopic analysis of the 
external morphology of L. wellcomei reveals details of the male and female head, primarily the 
mouth parts. The present study, the first systematized investigation of this species in Rio Grande 
do Norte, widens knowledge on the occurrence of species suspected of transmitting Leishmania 
in Northeastern Brazil, in addition to instigating new research on the bioecology of sandflies in 
urban areas. 

 
 - EPIDEMIOLOGY 
[1312]  
P 916 - RISK FACTORS OF CHILDHOOD LEISHMANIASIS LESIONS HEALING TIME: 
A MULTIVARIATE MARGINAL COX REGRESSION ANALYSIS. 
TOUMI, A.1; BETTAIEB, J.1; MOKNI, M.2; ESSID, A.1; SALAH, A.B.1 
1.DEPARTEMENT OF MEDICAL EPIDEMIOLOGY, LABORATORY OF TRANSMISSION, CONTROL APASTEUR INSTITUTE OF 
TUNIS, TUNIS, TUNISIA; 2.DEPARTEMENT OF DERMATOLOGY, LA RABTA HOSPITAL, TUNIS, TUNISIA. 
Keyword:childhood zoonotic cutaneous leishmaniasis; lesion healing time; multivariate 
survival data 
 

Abstract:  

Zoonotic Cutaneous Leishmaniasis (ZCL) is a seasonal and endemic disease in central and 
southern Tunisia, where it is caused by Leishmania (L.) major. Transmission of L. major occurs 
during the summer and active lesions in humans tend to emerge during autumn and winter. It 
affects both adults and children involving often only the skin, and may be characterized by one 
to dozens of lesions. Most skin lesions heal spontaneously; However, some lesions may persist 
for long periods or leave scars. This study attempts to elucidate the risk factors associated with 
ZCL lesion healing time in childhood. A prospective study was conducted in primary schools 
from central and southern Tunisia. Eighty three children with 215 ZCL lesions were randomly 
selected and followed closely for two years (April 2001- April 2003) to assess the natural 
evolution of their skin lesions. The Kaplan-Meier method was used for the time-to-healing 
analysis. Univariate and multivariate marginal Cox proportional hazard models were applied to 
determine risk factors for lesion healing time. Risk factors investigated included gender, age, 



 

previous personal or family history of leishmaniasis, Leishmanin skin test response, month of 
lesion onset, clinical form, location, and color of the lesion. The median age of the study 
population at enrollment was 8 years (Interquartile range [IQR]: 7- 9). The F:M sex ratio was 
1.3. The median lesion number was 1 (IQR: 1- 2), and the majority of lesions were papulo-
nodular (95%). Lesions affected mostly the limb (84%), and less face (12%) and trunk (4%). 
Survival analysis suggested that median time to heal was 18 weeks. All lesions healed within 8 
months. Multivariate analysis indicated that only month of lesion onset had significant effect on 
healing time. Lesions which emerge early healed faster than those which appeared later, with a 
significant increasing trend in the adjusted odds ratio of healing time over the 4 months of lesion 
onset [from September (reference month) to December: 2.1 (Confident Interval [CI]95%: 1.3, 
3.5); 3.2 (CI95%: 1.7, 6.0); 8.6 (CI95%: 4.7, 15.6); p < 0.001]. Large prospective studies of 
natural history of ZCL lesions are needed to further characterize factors that might influence the 
healing process dynamics. 
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Abstract:  

In different regions of Brazil, alterations in the environment have been changing the 
epidemiological profile of leishmaniases, resulting in contact with sandfly species adapted to 
new ecotopes and new survival conditions. The number of notified cases of visceral and 
cutaneous leishmaniasis cases in Rio Grande do Norte since 2009 has been similar. However, 
their distribution in different geographic regions in the state can be isolated or concomitant. The 
occurrence of leishmaniases in periurban areas indicates the evolution of a peridomestic 
transmission cycle, contributing to the growing incidence of human cases and deaths as well as 
adaptation of their vector to modified environments. This study aims at identifying and 
analyzing the distribution of sandfly vectors and abiotic interactions, in intradomestic and 
peridomestic settings, in a periurban area of the metropolitan region of Natal. Insects were 
captured with CDC light traps over a three-day period, at a same site in the community of 
Guanduba in the city of São Gonçalo do Amarante. Rainfall, which was low in the Northeast 
region in 2012, reached its highest level in São Gonçalo do Amarante (288 mm) in June, while 
temperatures averaged 28ºC throughout the year. A total of 326 sandfly specimens were 
collected in 2012, 236 males (73%) and 87 females (27%). Of these, 2% were captured inside 
residences and 98% in the back yard, with the presence of fruit trees, organic matter and the 
following domestic animals: fifteen chickens, one dog and one cow. Approximately two 
hundred people live on the street, in an area adjacent to a school, a health post and a church. The 
results show the concomitant presence of species involved in the transmission of etiological 
agents of visceral and cutaneous leishmaniasis and a consolidated peridomestic biological cycle 
of L. longipalpis, L. evandroi and L. whitmani. In 2012 twenty-eight cases of visceral 
leishmaniasis were notified in the metropolitan region of Natal. The findings of studies 
conducted in Rio Grande do Norte corroborate other results and discussions about the 
relationship between environment, proliferation of vector insects and human health. This 
demonstrates the paradigm of economic development along with ecological sustainability, and 
aims at contributing with environmental surveillance and epidemiological actions, in addition to 
a decrease in the environmental degradation process and leishmaniasis proliferation in urban 
areas. 
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Abstract:  

The protozoa of the genus Leishmania is the causative agent of leishmaniasis. In Equador, 
American tegumentary leishmaniasis (ATL) is known as sarnan brava, occurs in 20 of 22 
provinces with 3,000 to 4,500 new cases occurring annually and almost 3.1 to 4.5 million people 
live at risk of infection. Human ATL are caused by the Viannia subgenus in Equador and 
reservoir hosts for domestic transmission cycles are uncertain. In Pichincha province where is 
located the capital of the country, in the last years ATL has been expanding into northwestern 
tropical areas and Little is known about the epidemiology of the disease. In this study we began 
to investigate the epidemiological profile of human disease of 385 peoples from Nanegalito and 
Puerto Quito districts, through a descriptive study, using a data collection with a questionnaire 
including demographic, socioeconomic, epidemiological related cycle of the parasite and 
assessment of attitudes, knowledge and practices (KAP) against the disease. In the survey, 
12,2%  reported that had the disease in the pass. Assessing the demographic variables, 47,3% 
were male, 52,2% female sex and 85% mestizos. The socio-economic variables have shown that 
53,7% have only elementary and 23,5% secondary school, only 11,4% have superior education 
and 53% are laborers. Respect to housing, they said that 39.8% are of cement and 38.5% of 
wood, 69.5% have piped water and 62.5% sewerage, 87,1% have the presence of backyard, 
75,2% earthen floor, 58,4% shaded and 48,3% with moist. We identify the presence of animals, 
predominantly dogs (53,2%) and chickens (36,5%). The animal waste are thrown into the yard 
(38%), the garbage collected in plastic bags to be removed by the municipal collection (84,8%). 
Between 18 to 22 h, 80% of people stay indoors and 50% use insecticides, 69% previously 
heard talk about leishmaniasis and only 27% know how to prevent the disease using measures as 
spray insecticide inside the home (13,7%), placing nets on windows and doors (20%), clean the 
home environment (10,3%) and not housing near vegetations (0,13%) of them. ATL in Equador 
is known to have a wild cycle, we are researching if ATL suffered urbanization. To confirm, we 
collected dogs blood samples for seroprevalence and parasite identification that are been 
processing to confirm domestic transmission and we have also launched several education 
campaigns together to Ministry of Public Health to improve knowledge, attitudes and practices 
on prevention. 

 
 - EPIDEMIOLOGY 
[1321]  
P 919 - EPIDEMIOLOGICAL CHANGES OF AMERICAN VISCERAL LEISHMANIASIS IN 
PARAGUAY IN THE LAST 10 YEARS. 
CANESE, A.; MACIEL, J.; ROA, L. 
PROGRAMA NACIONAL DE CONTROL DE LAS LEISHMANIOSIS, ASUNCIÓN, PARAGUAY. 
Keyword:visceral leishmaniasis;  paraguay;  rk39 



 

 

Abstract:  

American visceral leishmaniasis (AVL) has increased considerably over the past 10 years in 
Paraguay, corresponding this with a large endemic in canine reservoir in urban, peri-urban and 
rural areas. The aim of this study was to establish the epidemiological indicators of AVL in 
Paraguay, in the last 10 years. 

We used data of confirmed cases of AVL contained in the records of the National Leishmaniasis 
Control of Paraguay. 

In 2012 there were 76 cases of AVL. 62% of cases in 2012 came from the Central Department, 
16% of Cordillera, Itapúa 7%, while Asunción and Paraguarí with 4% each. Together these four 
departments had 93% of all registered cases, coinciding with the more urbanized areas of 
Paraguay. However, there are also cases of human AVL in 8 other departments. The incidence 
rate per 100,000 inhabitants of the LVA was 1.14 for all of Paraguay. The lethality of the AVL 
was maintained between 20.8 and 7.8%, on average was 8.5%. The model case detection AVL: 
splenomegaly and fever, with confirmation by the rK39 serology has a sensitivity of 97%. As 
for direct examinations, using bone marrow puncture, which has a sensitivity of 92%? Most 
cases present with AVL hepatosplenomegaly, fever (not very high and intermittent, usually 
evening), lethargy, weight loss, anemia, leukopenia, neutropenia and thrombocytopenia. 

The AVL epidemiological reality is different from 10 years ago. Have significantly increased 
the number of cases and has also undergone a geographic expansion, currently covering 13 of 
the 18 departments of Paraguay. 
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Abstract:  

The sand fly are vectors of many parasites, including flagellates which cause leishmaniasis. 
These insects can be found predominantly in forests, however, the impact of deforestation and 
colonization of these areas shown that the adaptation of some species in these environments. We 
realized a study of the sand flies fauna from Rio Pardo settlement, Presidente Figueiredo 
Municipality, Brazil. We observed the abundance and diversity of sand flies in four categories 
with differents degrees of deforestation and human population density: G1. High human 
population density and High deforestation; G2. Low human population density and high 
deforestation; G3. High human population density and low deforestation; G4. Low human 
population density and low deforestation. In each category six collections were done in the 
following environments - forest, edge of forest, shrub, peridomicile and orchard with light traps; 
overnight in June, July, August 2009 and September, October, November 2010. A total of 3.073 
specimens were collected, 1.163 females (37,8%) and 1.910 males (62,2%), and identified in 13 
genera and 53 species. The most abundant genera were Nyssomyia and Psychodopygus. Some 



 

species captured five are incriminated as vectors of Leishmania: Nyssomyia antunesi (1.025 
indivíduals), N. umbratilis (448), Trichophoromyia ubiquitalis (164), Psychodopygus 
amazonensis (82) e Bichromomyia flaviscutellata (76), found in forest and peridomicile. The 
largest abundances of species were observed in categories G1 and G3, both with high human 
population density; althought these differences were not statistically significant when compared 
with others; the Shannon-Wienner Indices shown the diversities in categories G2 and G3. 
Among these environments, the largest sandflies abundance was observed in the peridomicile 
and forest environments. Main conclusions: The results may suggest that even in area with high 
degree of deforestation and high human population, the abundance and diversity of sand flies 
still maintain in high numbers. Probably, human population densities produce favorable 
locations for maintenance life cycle of several species, providing potential site for breending, 
resting, reproduction and availability of sources meal. 
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Abstract:  

Alternative forms for the transmission of canine visceral leishmaniasis (CVL) have been 
investigated and sting or ingestion of infected ticks could have epidemiological relevance. The 
objective of this study was to detect the presence of Leishmania spp. in R. sanguineus collected 
from dogs naturally infected in the District Federal. Ticks were obtained from a sample 
consisting of 48 dogs with suspected or confirmed diagnosis of CVL, through tests. Venous 
blood was collected from 48 dogs for serologic evaluation of infection by Leishmania spp.. 
After identification of specimens of R. sanguineus ticks were dissected for DNA extraction and 
subsequent amplification of 120pb of the conserved region of kDNA and 234pb of the hsp70 
gene of Leishmania spp. by polymerase chain reaction (PCR). Ticks sample were also cultured 
in modified NNN culture medium. The amplified products of kDNA were further subjected to 
digestion with restriction endonucleases Hae III and BstUI and gene sequencing to identify 
the parasite species. The positivity of serological techniques applied to canine blood was 66.6% 
by immunoenzymatic assay. Among positive samples, 81.2% were also positive by Indirect 
Immunofluorescence Assay and 56.2% by a dual path platform immunochromatographic rapid 
test, then, 70.8% of dogs had at least one of the three tests with positive results. Isolation of 
Leishmania spp. was successfull in five pools of salivary glands and intestines of ticks collected 
from four dogs. Sequencing kDNA amplified by PCR from these samples revealed homology 
with sequences of Leishmania spp. The amplified products of kDNA in a blood sample from 
one of the dogs showed sequence homology to L. braziliensis, however, the amplified material 
from ticks collected from this dog had homology with L. infantum sequence. The isolate 
analyzed by mulilocus enzyme electrophoresis was identified as L. infantum. The Leishmania 
infection in dogs where we collected the pools of ticks which had successful parasite isolation in 
culture was confirmed by PCR. The smear of the pool of male ticks collected from one dog was 
the only positive for flagellated trypanosomatidae whose identification was not possible by 
morphometry. Our results confirm the presence of viable L. Infantum in R. sanguineus feeding 
naturally in dogs naturally infected and the possibility of isolating L. infantum in culture 
medium from ticks. Financial support: CAPES - Basic Parasitology (032/2010). 
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Abstract:  

Zoonotic cutaneous leishmaniasis (ZCL) caused by Leishmania (L.) major parasites represents a 
major health problem with a large spectre of clinical manifestations. Psammomys (P.) obesus 
and Meriones (M.) shawi represent the most important host reservoirs of these parasites in 
Tunisia. We already reported that infection prevalence is different between these two rodents . 
We aimed in this work to evaluate the impact of parasite genetic background on this difference. 

Using the multilocus microsatellites typing (MLMT), we analyzed the genetic diversity among 
strains isolated from (i) P. obesus (n = 31), (ii) M. shawi (n = 8) and (iii) Mustela nivalis (n = 1), 
captured in Sidi Bouzid, an endemic region for ZCL located in the Center of Tunisia. Ten highly 
polymorphic microsatellites markers were used to study the genetic structure and micro-
heterogeneity of these strains.All markers showed no polymorphism among the analyzed strains 
regardless of their host-reservoir origins. 

Absence of genetic variability between strains isolated from different reservoirs can be 
explained by similarity of geographic and ecological parameters within the study area. 
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Abstract:  

 Lutzomyia migonei (França, 1920) is widely distributed in South America. This is important 
vector of American Cutaneous Leismaniasis in Venezuela and Brazil. The establishment of 
colonies of sand flies in the laboratory is essential to study of its biology and its interaction with 
Leishmania. A few laboratory studies addressing behavior hematophagy sand flies using 
different sources such as blood meal, fecundity, fertility, and the volume of food. Thus, this 
study aims to verify the fertility and fecundity of females of lab reared L. migonei resource using 
blood from three different hosts: Mesocricetus auratus Waterhouse (hamster), Mus musculus 
Linnaeus (mouse) and Homo sapiens Linnaeus (man). The L. migonei used in the experiments, 
were from a colony initiated in 2010 (24th generation) originally from Ceará State, Brazil, 
which is maintained at the Laboratory of Entomology, of the Institute Leonidas & Maria Deane. 
We separated 70 engorged females fed from the different blood meal sources and placed in 
individual oviposition tubes. After the females laid eggs and died, the eggs laid were counted 
and then the female was dissected and counted ing the number of mature oocytes retained in the 
ovarioles. We obtained eggs from 2.674 hamster blood source, 1.578 from human and 1.487 



 

from mouse; and respectively to fecundity 2.888, 1.678 and 1.657. Descriptive statistical 
analyzes were performed, and the comparison of fertility and fecundity by Kruskal-Wallis (p 
<0.01) showed significant differences between the blood meal sources and to fertility and 
fecundity of L. migonei. The results show that hamster blood is the best tested supply of blood 
in relation to fertility and fecundity to L. migonei, and mouse blood had lowest results. 
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Abstract:  

The females of Lutzomyia (Psathyromyia) dendrophyla, L. (P.) scaffi and L. (P.) shannoni are 
difficult to identify because of their morphological similarity. These species have sympatric 
distribution and are considered as vectors or suspected vectors of parasites such as Leishmania. 
The correct identification of sand fly species is important component for control and 
surveillance strategies. The aim of this work is to differentiate L. dendrophyla, L. scaffi and L. 
shannoni by geometric morphometrics methods. We used 23 specimens of lab reared females of 
L. dendrophyla, 23 of L. scaffi and 20 of L. shannoni. Field collections were done in Manaus 
Municipality, Amazonas, Brazil. Right wings of the specimens were slide mounted and 
photographed. Eight landmarks were identified and transformed in coordinate matrix using 
COOWin program. We used centroid size, to analyze wing size variation. Generalized 
Procrustes Analysis (GPA), superimposition algorithm, was used to analyze shape variables by 
MOG program. Data from GPA were used to compare shape variables across groups by 
Manova. A factor map of the first two canonical factors was used to show the main results (95% 
confidence interval). Anova and Manova tests were computed by Past program 1.57. We 
observed a significant difference in the wing size between the three studied species (H:8,439, 
p<0,01). L. shannoni showed the higher wing size, while L. scaffi was smaller. The difference 
was significant between those 2 species, but not in L. dendrophyla. Factor map showed real 
difference between the configurations of the three species, however some intersection was 
observed between L. scaffi and L. dendrophyla. ACPs calculated with wing conformation 
showed well grouped species. The first two principal components explained 51,04% and 16,16% 
of wing shape variation, respectively. Geometric morphometrics allowed to differentiate the 
three sandfly species. L. dendrophyla was not significantly different of the other two species, but 
the factorial map clearly shows the differentiation of the three groups. 
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Abstract:  

The taxonomic significance of the armature in genital atrium of sand flies were first examined 
by Madulo-Leblond et al.(1991). Then, just very few studies about taxonomic importance of 
atrium had been done. species. The atrium is a chitinous structure shaped like a wish-bone, with 
a thin membrane bearing an armature with small spines between the arms of the furca. It is 
located towards the entrance of the oviposition duct and the atrium membrane connects to the 
opening of the spermathecal duct or ducts. The aim of this study was to separate criptic 
Psathyromia female species of the subgenus Psathyromyia, using the structures of genital atrium 
as a taxonomic character. Lab reared females of Lutzomyia dendrophyla, L. scaffi and L. 
shannoni were obtained in the entomological laboratory of Institute Leônidas e Maria Deane – 
ILMD/FIOCRUZ. The procedures followed to isolate the genital atrium and spermathecae 
closely followed those described by Killick-Kendrick et al.(1994), with modifications. the last 
tergal three segments of the abdomen were separated and placed in 10% KOH for a period of 24 
hour. The samples were washed in acetic acid, water and placed in glycerin for dissection on a 
stereoscopic microscope. The segments were then separated, as in the usual procedure for 
isolating the spermathecae. Fine needles were then used to break open this cylinder ventrally 
and so expose the atrium and then slide mounted and photographed and measured the length of 
the furca, width of inner part of the atrium, and the shape of the spimes. Statistical analyses were 
done by PAST program. Nine slide mounted atrium of each studied species were obtained. The 
arrangement of the spines varied for each studied species: To L. dendrophyla, the spines were 
larges and formed one to six spine combs forming rows in the mebrane. The L. scaffi atrium 
armature has three to six spines combs forming a horizontal stripe in the middle of the atrium 
membrane. L. shannoni has combs of tyhree to six short spines in the middle of the mebrane and 
large individuals spines in the lateral borders of the aritum membrane. We found a significant 
size difference between the lengh, width and internal membrane width of the atria in L. 
dendrophyla and L. scaffi (p=0,0003), (p=0,0004) and (p=0,008)and L. scaffi and L. shannoni 
(p=0,006), (p=0,000) and (p=0,0016); None signifant difrences were found between the size of 
the atria structures to L. dendrophyla and L. shannoni . We concluded that the genital atrium is a 
interesting and useful tool to distinguish in some casdes, criptical female species of 
Psathyromyia subgenus. 
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Abstract:  

Phlebotomine sand flies (Diptera:Psychodidae) have medical and veterinary importance. As 
with many insect groups, the morphological characters used to distinguish sand fly species are 
those of the adults, the immature stages of most species being unknown and/or undescribed. The 
larval stages of less than 70 species of the 400 new world sand flies have been described (Young 
& Duncan 1994). The objective of this work was to describe the mature larvae of 03 species of 
sand flies, belong to Psathyromyia subgenus. The larvae of Lutzomyia dendrophyla, L. scaffi e 
L. shannoni were obtained from laboratory colonies following the methods of Killick-Kendrick 
& Killick-Kendrick (1991) and reared from adults originally collected in Presidente Figueiredo, 
Amazonas State, Brazil. Four slides of 4th instar of each species were slide-mounted in 
Berlese’s fluid. Mouthparts of other three larvae were dissected and then placed on 10% KOH 
for 02 days, then slide-mounted. Measurements of the body bristles and morphological 



 

structures as mouthparts, setae, spiracles were made under light microscopy and photographed. 
Morphology and chaetotaxy of the head and body were observed following Ward (1976). 
General appearance of the larva: the larva is caterpillar-like, with a well sclerotized 
hypognathous non-retractile head. Antennal tubercle long, conspicuously aboral, longer than 
antenna. Antenna slender, first segment longer than second, the latter directed backward at slight 
angle from first segment. Integument covered with numerous spicules, arranged into imbricated 
design posteriorly. Thorax and abdomen flattened dorso-ventrally, rather short and broad. 
Integument covered with spicules, which on summits of dorsal swellings grade into rounded 
tubercles. Coloration: Head brown, thorax and abdomen light than, with dorsal brown path on 
abdominal segment VIII. Caudal setae dark. General size body around 5 mm of length The L. 
scaffi larva was the largest length with 5,7 mm and L. shannoni the smallest with 4,7 mm. The 
main chaetotaxy differences between the species, with significant different sizes were the 
dorsolateral setae, anterior ventrolateral and internal caudal setae.  
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Abstract:  

Laboratory colonization of sand flies is invaluable for the progress in research on insect biology, 
physiology, behavior, vector competence, taxonomic studies etc. Sand flies of the genus 
Lutzomyia subgenus Psathyromyia have public health importance because they are suspected 
vectors of arboviruses and some trypanosomatid protozoans such Leishmania. Some females of 
Psathyromyia species are identified with difficulty because they are morphologically similar 
species e.g. L. shannoni and L. scaffi. Due to the necessity to obtain enough material to 
taxonomic studies and information of basic biology, we reared in laboratory conditions those 
species during the three first generations. This study aimed to describe the basic aspects of the 
life cycle of these species in the laboratory. Sand flies were caught in the field and the in 
pregnant or engorged females were separated and placed in individual oviposition tubes. 
Isofemale broods are placed to individual pots, with a thin layer of plaster of Paris and kept in 
BOD incubator at 26.5ºC and 90% of humidity. The colonization method was based on Killick-
Kendrick & Killick-Kendrick (1991) The larval diet according to Young et al. (1981), adding 
fish larvae, with 55% crude protein. Each pot was inspected daily to check the eggs hatch, larvae 
number, and monitoring of larval instars changes. The species identification was made after the 
emergence of adult males at the end of the cycle. The average time span (in days) to all life 
cycle, since the oviposition to adult emergence, to L. shannoni and L. scaffi , respectively were 
46,4 (N= 24) and 45 (N= 72). Eggs 10,5 (N= 99) and 8,6 (N=173) 1st instar 7,7 (N=41)and 09 
(N=116), 2nd instar 8 (N=37) and 6,3 (N=98) , 3rd 7 (N=35) and 6,8 (N=94), 4th 10,5 (N=33) 
and 9,8 (N=86), pupa 9,6 (N=27) and 10,5 (N=80). The reared females fed avidly on hamster 
and human as early as 2 days after emergence. These preliminary observations have shown that 
L. shannoni and L. scaffi from Amazon basin can be reared in laboratory.  
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Abstract:  

Visceral leishmaniasis (VL) incidences in human and canine hosts are increasing and expanding 
in Brazil.  In order to perform an adequate vigilance of this disease, the knowledge of 
epidemiological parameters like prevalence, incidence, incubation period and potential of 
transmissibility in the dog, the main reservoir for the VL etiologic agent is mandatory. This way, 
a longitudinal study in a VL endemic area located in Campo Grande, Mato Grosso do Sul state, 
Brazil, was performed during a two years period. Hundred and five dogs were evaluated through 
clinical examination, serology (ELISA L. major-like, FML and S7) and direct diagnostic 
techniques (bone marrow and lymph node smears and PCR and immunohistochemistry in skin 
biopsy) on dogs. A seroprevalence of 30.40% (145/477) at ELISA L. major-like and 26.28% 
(97/369) at ELISA FML was obtained at the pre-initial phase. Clinical disease prevalence was 
7.13% (62/870), and 24.53% (117/477) dogs were seropositive at ELISA L. major-like, but 
asymptomatic, showing the high amount of infected healthy carriers. At the end of the 24 
months period no significant association was found between canine cases of visceral 
leishmaniasis (VL) with environmental variables evaluated at Day Zero like: previous 
registration of human or canine VL on the study house or neighborhood, other domestic animal 
species at the backyard, intra or peridomicile, aggressive behavior, age or sex of the study dog.  
Incidence of infection varied from 11.76% (8/68), 11.76% (8/68) e 18.18% (12/66) respectively 
between Day -30 and Zero, Day Zero and Month 12 using serology and Day Zero and Month 12 
for direct diagnostic methods. Natural and induced mortality through euthanasia of sick/infected 
dogs was 28.57% (30/105). The mean disease incubation period was 6.46 months. Some of the 
infected animals with positive diagnosis at the beginning of the study had no other positive 
results after 12 months, indicating a possible cure or an absence of infection establishment, 
while others had positive diagnosis at the beginning and at month 12 with asymptomatic 
condition for more than 24 months. A low Leishmania amastigote prevalence at healthy skin 
was obtained and positive results were observed only in symptomatic animals. Absence of 
parasites in skin of asymptomatic carriers may indicate they have no important role on the 
transmission of Leishmania to competent vectors. 
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Abstract:  

Current recommendations by WHO for controlling zoonotic visceral leishmaniasis due to 
Leishmania infantum include serological canine surveys to define the distribution and frequency 
of the infection in dogs. However, the lack of accuracy of diagnostic tests may cause the 
permanency of infected dogs in the community or the unnecessary euthanasia of dogs with false 
positive results. The combination of tests could optimize accuracy of serological diagnosis of 
canine visceral leishmaniasis (CVL). The objective of this study was to estimate the accuracy of 



 

ELISA and IFA (Bio-Manguinhos ®, Rio de Janeiro, Brazil) which are currently used in the 
routine of the Visceral Leishmaniasis Brazilian Control Program applied in parallel or sequential 
testing. The assays were conducted at the Foundation Ezequiel Dias (FUNED), Belo Horizonte - 
Minas Gerais, the National Reference Laboratory for serological diagnosis of  CVL. We used a 
panel of 1,425 dogs sera collected between 2008 and 2010.  The animals were randomly 
selected and classified as infected or not infected using the combination of at least one positive 
result in the following tests on a skin sample as the gold standard: parasitological examination in 
histopathological specimens stained with H&E, immunohistochemical examination or parasite 
isolation in culture. Serological tests were applied according to the manufacturer's instructions 
and the reading was performed by two reviewers independently and blinded to the results of the 
gold standard. Of the 1425 dogs, 98 (6.9%) were classified as positive and 1327 (93.1%) as 
negative by the gold standard. The sensitivity was 91.8% (95%CI 86,33 to 97,27) and 90.8% 
(95%CI 84,15 to 97,48) for ELISA and IFI, respectively.  The specificity was 83.4% (95%CI 
81,93 to 85,85) and 53.4% (95%CI 51,59 to 55,12) for ELISA and IFI, respectively.  When used 
in parallel, the sensitivity increased to 99.2% but the specificity decreased to 44.8%. When used 
in series (ELISA followed by IFA), sensitivity decreased to 83.3% and specificity increased to 
92.5%. The positive predictive value of the tests in series was four times higher (44% versus 
11%) than the tests applied in parallel and the negative predictive value remained high (99%)for 
both approaches for the actual prevalence of infection observed in the sample. Based on these 
results we suggest that the use of ELISA and IFI  tests in a sequential manner would be the most 
suitable for the diagnosis of canine infection. 

  

 
 - EPIDEMIOLOGY 
[1343]  
P 930 - THE VETERINARY MEDICAL OFFICER OF PMERJ AND THEIR ROLE IN 
SURVEILLANCE AND CONTROL OF CANINE VISCERAL LEISHMANIASIS 
NAURATH, P.E. 
PMERJ, RIO DE JANEIRO, RJ, BRAZIL. 
Keyword:leishmania; military kennels; epidemiology 
 

Abstract:  

This article had as objective to investigate the paper of the veterinary medical officer of PMERJ 
(Military Police of Rio de Janeiro City) in the scope of monitoring epidemiology and control of 
Canine Visceral Leishmaniosis in the canine kennel of Military Police of Rio de Janeiro City, 
comparing it with military kennels of Federation.and on the State of Rio De Janeiro. Survey 
from questionnaires sent by electronics was carried through the Veterinary medical officer of 
PMERJ, military kennels of the State of Rio De Janeiro, and also of other States of the Federacy 
aiming to evaluate the degree of clarification of the illness and its risks for the Veterinary 
medical officers , the half used laboratorial diagnosis more for diagnosis, as well as if the 
accomplishment of prophylactic procedure it is a routine and which more used for same the 
Twenty nine questionnaires were answered and 82,76% have already mett with animal 
zoonoses. Of these ones, it was questioned if they have attended any animal suspected or 
positive for Visceral Leishmaniasis,and 51.75% answered yes About these same respondents, 
the laboratory diagnosis was made only by serology (IFA / ELISA) in 33.34% of the cases, the 
serology IFA / Elisa cytology and biopsy of lymph node / bone marrow in 20% of cases, 
serology IFA / Elisa together with cytology lymph node biopsy with PCR in 20% of cases; 
SorologiaRIFI / Elisa and Immunohistochemistry-got in 13.33% of the cases, PCR was 16.66% 
of the cases, SorologiaRIFI / Elisa biopsy and lymph node / bone marrow -got a percentage of 
16.66% of cases. Asked respondents who reported seeing positive animal if the animal in 
question was sacrificed, 73.33% spoke yes. Regarding the question of whether prophylactic 
procedure is performed for Visceral Leishmaniosis in your corporation, of the 29 respondents, 



 

65.52% are to disease prophylaxis.A relevance of this work consists of the necessity of 
implantation of a new project of prophylactic measures of monitoring epidemiologist against the 
Canine Visceral Leishmaniosis in the kennel of the PMERJ, adequate the new demands of cases 
in the State of Rio De Janeiro city and the importance epidemiologist of this illness, being real 
the risk of exposition and dog contamination in PMERJ kennel, as well as secondary 
contamination of military policemen as treators, conductors, adestradores, to assist of services 
veterinarians, veterinarians and administrative staff of the unit.. 
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Abstract:  

The observation of amastigotes forms on the skin of dogs, through the method of 
immunohistochemistry (IHC) (Tafuri et al., 2004), has been presented as an indicator to the 
vector Lutzomyia longipalpis infectivity, having a strong correlation with the xenodiagnosis 
(Amorim et al ., 2011). In this study, 38 dogs were positive to amastigotes forms, using IHC, 
and the important clinical alterations were observed. Analyzing the clinical standard, 27/38 
(71%) were symptomatic and 11/38 (29%) asymptomatic. The common clinical signs observed 
were lymphadenomegaly 24/27 (89%), dermatitis 21/27 (78%), alopecia 18/27 (67%), weight 
loss 10/27 (37%), onychogryphosis 3/27 (11%), cutaneous ulcer and otitis 1/27 (4%). The blood 
count performed in 36 dogs found that 26/36 (72%) had under 37% hematocrit and 10/36 (38%) 
within normal values. Leukopenia was observed in 10/36 (38%) and the remaining 26/36 (72%) 
had the leukocyte count within normal standards. When the leukocytes were analyzed, it was 
possible to observed that the lymphocytes, monocytes and eosinophils cells were the major 
influence to the leukopenia, cause 11/36 (31%) of the dogs presented lymphopenia, 11/36 (31%) 
eosinopenia ainfecnd 33/36 ( 92%) monocytopenia. The urea and creatinine concentration were 
elevated in 7/36 (19%) and 4/36 (11%), respectively. The Albumin/Globulins (A/G) was below 
0.6 in 24/36 (67%) due to hypoalbuminemia in 20/36 (56%), and hypergammaglobulinemia in 
26/36 (72%). The antibodies dilution by indirect immunofluorescence (IFI) was correlated with 
animals that were positive for amastigotes forms on the skin as dilutions: equal or greater than 
1:5.120, 14/33 (42%); of 1:640 to 1:2560, 12/33 (36%) and 1:80 to 1:320, 9/33 (27%). 

Conclusion: Clinical signs, anemia, hyperglobulinemia and inversion of the fraction A/G to 
values  lower  than 0.6 and higher titers in IFI are the indicators of infectivity for L. longipalpis 
in dogs naturally infected by L. infantum. 
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Abstract:  

From January 2008 to July 2012, 473 dogs from 49 different breeds naturally infected by 
Leishmania infantum were examined. Out of this total, it was found that 38 presented 
amastigotes forms on the skin on the apex of the inner ear, where the major parasite 
concentration is considered to locate (Xavier at al., 2006). The method used for the detection of 
the parasites was the immunohistochemistry (IHQ), which has a strong correlation with 
xenodiagnoses, therefore it is considered a good predictor of infectivity and evaluator of 
Lutzomyia longipalpis in dogs naturally infected with L. infantum (Amorim et al., 2011). In 15 
of the 49 analyzed breeds, the presence of amastigotes forms on the skin was detected. Although 
the percentage of infectivity found for each breed was 6% (2/32) in Daschund, 8% (7/84) 
Mongrel, 10% (1/10) Shitzu, 11% (7/66) Poodle, 13% (2/16) Boxer, 13% (1/8) Schnauzer, 17% 
(1/6) French Bulldog, 19% (3/16) Labrador Retriever, 20% (1/5) Great Dane, 20% (1/5) 
Brazilian Fox, 20% (1/5) Pug, 22% (2/9) Lhasa-Apso, 25% (1/4) Brazilian Fila, 33% (3/9) 
English Bulldog and  45% (5/11) Basset Hound. The number of male animals with positive skin 
(39%) was lower than the number of female animals (61%) in a total of 242 males and 231 
females. In age distribution were found 15/98 (15%) positive dogs between 0 and 24 months, 
14/188 (7%) between 25 to 72 months and 9/187 (5%) over 72 months. Considering only the 
positive animals, 39% were between 0 and 24 months, 37% between 25 and 72 months and 24% 
over 72 months. 

Conclusions: The results allow us to conclude that dogs of various breeds can be infectious. 
Although the number of dogs per breed is different, the highest positive percentage was seen in 
the Basset Hound, English Bulldog and Brazilian Fila breeds. Females seem to be more 
infectious which could be related to the hormonal interference. Also, young and adult animals 
are more likely to be infectious compared to the elderly. 
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Abstract:  

The city of Maceió is ranked, according to the methodology of the Ministry of Health as 
sporadic transmission to American Visceral Leishmaniasis (AVL). The occurrence of cases 
follows the process of human occupation, located in discontinuous areas and sparse, with half of 
the territory is comprised of rural areas, integrating even this scenario, a park and an area of 
environmental preservation. Entomological surveillance actions were triggered initially aimed to 
determine the distribution of the vector, Lutzomyia (Lutzomyia) longipalpis through 
entomological survey and monitoring, in order to know the seasonality. Monthly collections 
were made with the help of CDC light traps in the period from July 2004 to December 2007, and 
selected areas for implementation of entomological monitoring from identifying the points of 
greatest abundance of sand flies in the entomological survey, correlated to the presence of 



 

human and canine cases of the disease. The traps were installed from 18h and 07h drawn around 
the next day for three consecutive nights, totaling 20 traps indoors and peridodomestic sites. We 
collected 9652 sand flies and recorded nine species, especially L. (Nyssomyia) whitmani (62%), 
L. (Lutzomyia) longipalpis (26%) and L. migonei (10%), all other species amounted to 2%. The 
locations of the Povoado Canto do Farias and Sitio São Gonçalo were those which had the 
highest abundance vector. Entomological indicators showed variation according to the presence 
of domestic animal shelters around the houses, and also regarding the conditions of residence 
and can be seen a decrease in vector abundance inside the house after improvements made. The 
results showed that there was a relationship between sand fly density and housing conditions 
and environmental factors, especially the presence of domestic animals (chickens and pigs). 
Environmental characteristics and lack of adequate infrastructure in communities, and how 
precarious proximity with the forest, presence of pets around the houses, garbage accumulation, 
favored the maintenance of sand fly vector breeding sites, increasing the risk of disease 
transmission. The entomological data found allies to environmental risk factors identified in the 
area suggest the need to consider in an integrated manner, entomological indicators and 
environmental management as a condition for effective control actions. 

  

 
 - EPIDEMIOLOGY 
[1359]  
P 934 - ASSOCIATION BETWEEN MALNUTRITION AND LEISHMANIA INFECTION: 
PRELIMINARY RESULTS OF A PROSPECTIVE STUDY IN NORTHERN ETHIOPIA 
CUSTODIO, E.1; SORDO, L.2; GADISA, E.3; MORENO, J.4; CAÑAVATE, C.4; NIETO, J.4; 
CHICHARRO, C.4; ASEFFA, A.3; CRUZ, I.4 
1.CENTRO NACIONAL DE MEDICINA TROPICAL, INSTITUTO DE SALUD CARLOS III, MADRID, SPAIN; 2.CENTRO NACIONAL 
DE EPIDEMIOLOGÍA, INSTITUTO DE SALUD CARLOS III, MADRID, SPAIN; 3.AHRI/ALERT ARMAUER HANSEN RESEARCH 
INSTITUTE, ADDIS ABABA, ETHIOPIA; 4.WHO COLLABORATING CENTER FOR LEISHMANIASIS, INSTITUTO DE SALUD 
CARLOS III, MAJADAHONDA, SPAIN. 
Keyword:visceral leishmaniasis; malnutrition; infection markers 
 

Abstract:  

Introduction: In 2005 there was a visceral leishmaniasis (VL) out-break in Amhara Regional 
State, Ethiopia, that has remained with low endemic rates ever since. In this same region 
protein-energy malnutrition (PEM) is considered a serious public health problem with children 
malnutrition rates above 50%. The relationship between malnutrition and visceral leishmaniasis 
is widely accepted, although the underlying mechanisms are still little explained. We conducted 
a prospective study in the districts affected by the outbreak with the aim to better understand the 
role of malnutrition in the epidemiology of VL . 

Material and Methods: Between May 2009 and February 2011 a cohort study was conducted in 
Libo Kemkem and Fogera districts (Amhara Regional State). Sampling was carried out by 
multistaged cluster survey. 522 children negative to Direct Agglutination Test (DAT) and to 
Leishmanin Skin Test (LST) aged 4 to 15 years were recruited:  52% were classified as 
malnourished and 48% as non-malnourished. A child was considered malnourished if its Body 
Mass Index for Age Z score was < -2 Standard Deviations (SD) and/or its Height for Age Z 
score was < -2 SD according to the WHO 2007 Reference. 

Results: During the 21 month follow up, 14 children tested positive for DAT in the 
malnourished group (cumulative incidence (CI)= 5.1%), and 10 children in the non-
malnourished group (CI =4.0%), being the risk ratio (RR) 1.28 (IC95%=0.58-2.84) . Regarding 
to LST, at the end of the study, there was one child in the malnourished group (CI=0.37%) and 2 
children in the non-malnourished group (CI= 0.8%) that tested positive (RR=0.46; IC 
95%=0.04- 5.03). 



 

Conclusions: The preliminary results of this cohort study confirm the low endemicity of VL in 
the area at the time of the study, and suggest that malnutrition of the host is not associated with 
an increased vulnerability to infection as measured by DAT or LST. The lower incidence of 
positivity in LST as compared to DAT is consistent with the longer time required for LST to get 
positive after infection. Also LST-positive conversion is considered a marker of repeated 
exposure, which may not be the case in this area of low endemic rates. The association found 
between not being malnourished and LST positivity could be related to the impaired cellular 
immune response that occurs in a situation of malnutrition. 
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Abstract:  

The state of Pará (population 7 600 000) has undergone drastic environmental changes in recent 
years due to accelerated economic development, favoring increased transmission of vector-
borne diseases. Pará reports a high incidence of cutaneous leishmaniasis (CL) involving 7 
species of Leishmania which cause disease that shows varying levels of resistance to the 
antimonial Glucantime, the drug of choice for treatment despite its high toxicity. The recent 
epidemiological profile of CL in Pará is described here. Data from 2007-2011 obtained from the 
Brazilian system for notification of diseases (SINAN) were used in this cross-sectional 
descriptive study. Individuals with mucosal lesions, whether associated or not with cutaneous 
disease, those with leishmaniasis recidivans and those not treated with Glucantime were 
excluded from the study. Most of the 18 757 cases of tegumentary leishmaniasis were new cases 
of CL treated with Glucantime (13 297; 71%). Of the 143 municipalities of Pará, 139 reported 
autochthonous cases of CL.  The 5 with the greatest number of cases had populations varying 
between 27 000-79 000 inhabitants and the respective numbers of cases per 100 000 inhabitants 
were as follows: Medicilândia 601, Uruará 309, Santarém 44, Tomé-Açú 214 and Tailândia 130. 
The predominant epidemiological profile was male (79%), aged 20 and over (70%), of mixed 
race (70%), low educational level (67%) and rural origin (57%). Indigenous people comprised 
1% of the sample. Most (93%) were diagnosed by direct parasitological examination but the 
remaining 7% did not have access to this test. The antimonial dose (15mg Sb+5/kg/day + 5mg) 
recommended by the Brazilian Ministry of Health (MS) was used to treat only 86% of the 
patients. Although the MS recommends Amphotericin B as the preferred medication for 
pregnant women with CL, 59 were treated with Glucantime. Therapeutic failure was seen in 
21%. The description of the recent epidemiological profile of CL, drawing attention to the 
frequency of 1% among indigenous populations, provides the bases for health interventions 
geared towards prevention and control of the disease. Such actions should be priorities in the 
municipalities most affected by the economic development i.e., those close to the metropolitan 
area of Belém (Tomé-Açu and Tailândia), Tapajós River Basin (Santarém and Uruará) and 
integration zone of the Xingu river (Medicilândia), where the Belo Monte hydroelectric dam is 
under construction. 
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Abstract:  

In the Americas, visceral leishmaniasis (VL) is caused by Leishmania chagasi and transmitted 
by the sandfly Lutzomyia longipalpis. The domestic dog is considered the main reservoir of the 
infection, although their role in the transmission cycle is not fully explained. Generally, human 
cases occur after the canine epidemic. This study aims to evaluate the association of 
environmental variables with the occurrence of canine infection in the ciy of Teresina (Piauí, 
Brazil), where the first VL urban epidemic in Brazil was reported. This is a cross-sectional study 
based on the results of a canine serological survey conducted during 2011 in 10 different 
localities with moderate or intense transmission of the disease. The survey data were mapped 
with the aid of GPS. The areas were divided in grids of 900m2 (30m2x30m2) and through 
remote sensing images, the microenvironment related to types of land cover (water, streets, dark 
objects, shiny objects, sand or ceramic roof and vegetation) was characterized. Multilevel 
logistic regression was used to correlate the prevalence of canine infection with environmental 
variables in the grid where the house was located adjusting for characteristics of the animals 
(gender, age and race) and the households. 723 dogs were examined distributed in 498 domiciles 
and 396 grids. A positivity VL rate of about 40% was observed among the participant dogs, with 
a inter-neighborhood variation from 16 to 54%. The unadjusted analysis, showed an inverse 
association between canine seropositivity and the area of the grid covered by ceramic roof 
(p=0.04). Possibly, this protective effect may be related to the improved infrastructure found in 
these residential areas. However, after adjustment, this effect was not observed. No statistically 
significant association was found between canine seropositivity and the other environmental 
variables. In future analyses, other remote sensing variables, such as the NDVI, will be included 
to improve the ability to explore the data. Studies focusing on the relation between canine VL 
and the peridomiciliary environment may not only contribute to a greater understanding of the 
dynamics of the disease in urban areas, but also provide useful information for prevention and 
control of visceral leishmaniasis in humans. 
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Abstract:  

Visceral Leishmaniasis is a disease that represents serious public health problems to Brazil and 
some developing countries around the world. The domestic dog is considered the main reservoir 
of the disease. In Americas the etiologic agent of visceral leishmaniasis is Leishmania infantum 
chagasi and the transmission of leishmaniasis occurs primarily by the bite of an infected insect 
sandfly. Current control strategies recommended by the Ministry of Health in Brazil are early 



 

diagnosis and proper treatment of human cases; use of insecticides with residual action and 
domestic sanitary measures to reduce the vector density; identification and elimination of 
domestic reservoir. Immunoprophylaxis and use of collars impregnated with deltamethrin in 
dogs and use of long-lasting insecticidal nets are also important measures to be followed. Due to 
the difficulty of controlling this disease, cost and complexity of protocols, it is necessary a re-
evaluation of effectiveness and feasibility of these protocols in theoretical studies, such as the 
use of mathematical models. Current models do not assess the impact of deltametrin-
impreganted collars and the euthanasia for dogs, on visceral leishmaniasis dynamics. In this 
study we evaluated the evolution of visceral leishmaniasis dynamics with this measures of 
control alone and in combination, simulating parameters related to hosts and vectors from 
endemics áreas of Brazil. We could observe that the both, vaccine and collars results in a better 
effect for a disease control when used together than alone. 
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Abstract:  

The complex interaction among human, dog and vector factors determines the incidence of 
visceral leishmaniasis (VL). Through mathematical modeling, it is possible to study the 
influence of each individual factor and assess the effects on the figures of the behavior disease. 
However, this approach requires reliable parameters for the populations studied. In some 
situations, economic and human resources, as well as time constraints, impede the accurate and 
precise determination of some these parameters. As a result, estimations from other areas are 
usually used, however the desviation of a single parameter may have profound effects in the 
analysis and even change the interpretation of the results. The objective of this study was to 
assess the influence on VL dynamics of variations in both vector density per human and per dog. 
For studying the influence of this parameter, we have worked with estimations of vector density, 
obtained from a literature review. The range of values between the minimum and maximum 
were modeled using a deterministic approach based on ordinary differential equations. The 
results showed that variation in the studied parameters have relevant effects on VL 
epidemiology. The impact of varying vector density per human while fixing vector density per 
dog was different from the impact resulted from varying vector density per dog while fixing 
vector density per human. Given this findings, vector density per host must be known precisely, 
in order to get valid insights of the epidemiology of VL. 
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Abstract:  

Introduction: Leishmaniasis is endemic diseases in Latin America caused by Leishmania and 
transmitted to man and animals by infected blood-sucking sandflies of the genus Lutzomyia. The 
Visceral Leishmaniasis (VL) caused by L. chagasi is currently in the process of increasing 
urbanization and growth in various regions of Brazil with a high prevalence in the state of Piauí 
one of the main areas of endemic disease. This work aimed to study sandfly fauna and to 
investigate cases of leishmaniasis in Pedro II and Parnaíba, Piauí. Methodology: Was studied 
the sandfly fauna as well as cases of leishmaniasis reported in the municipality of Pedro II, 
period 2005 to 2011, and Parnaíba, period 2007-2011, through the records provided by the 
Municipal Epidemiological Surveillance of Health. Were captured the sandflies in different city 
districts, and analyzed sandfly fauna data collected by the Center for Zoonosis Control and 
Regional Health. Results: Were captured 7.286 sandflies from ten species: Lu. longipalpis, Lu. 
migonei, Lu. whitmani, Lu. intermedia, Lu.umbratilis, Lu. evandroi, Lu. lenti, Lu. termitophita, 
Lu.anduzei e Lu. sylvicola, in the period from September/2010 to August/2011 in the city of 
Pedro II. The most frequent species were Lu. longipalpis with 1972 (27%) specimens collected 
and Lu. migonei (21.7%). In the period 2005 to 2011 were reported 114 cases of human 
leishmaniasis in Pedro II, 96 of Cutaneous Leishmaniasis (CL) and 18 of VL, and 119 cases of 
canine VL. In the municipality of Parnaíba were collected 1.089 sandflies in the períod 2007-
2009, of which 1.040 were Lutzomyia longipalpis species accounting 95.5%. There were 76 
reported cases of VL in humans and 453 confirmed cases of the disease in dogs in the 
investigated period in Parnaíba. In the current study have been verified a large number of cases 
of canine visceral leishmaniasis and the presence of sandflies in urban areas of Parnaíba. 
Conclusion: The present study showed high frequency of sandflies vectors of leishmaniasis with 
great diversity, abundance and density species in the city Pedro II and dominance of Lu. 
longipalpis in Parnaíba. It was observed higher prevalence of CL also the occurrence of VL in 
Pedro II and high frequency de canine visceral leishmaniasis in the municipality of Parnaíba 
with considerable number of cases of human disease. The data indicate the need for 
epidemiological surveillance with continuity of control measures particularly of VL in the areas 
investigated. 
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Abstract:  

Phlebotomine sand flies are vectors of protozoa of the genus Leishmania, the causative agents of 
leishmaniasis. The ecology of phlebotomine sand flies is of research interest because it can 
provide background information for a better understanding of the epidemiology of leishmaniasis 
and to predict the spatial and temporal variations in the risk of infection in a given area. The 
objective of this study was to identify the diversity of species that make up the phlebotomine 
sand fly fauna in a remnant of Atlantic Forest located in the Campo de Instrução Marechal 
Newton Cavalcanti (CIMNC), Paudalho municipality, Pernambuco state, north-eastern Brazil. 
From July to December 2012, light traps were placed (ca. 1.5 m above the ground) in 10 
sampling sites (P1-P10) near the burrows of wild animals, trunks and roots of large trees in 
shady and humid environments. Light traps worked from 18:00 until 6:00, for 4 consecutive 
days each month. The insects captured were initially examined under a stereomicroscope, 



 

separated according to sex and kept in 70% ethanol. The specimens were mounted on slides and 
identified morphologically. A total of 5226 specimens belonging to 17 species were identified, 
as follows: Lutzomyia choti (n=3532), L. longispina (n=1095), L. sordelli (n=216), L. complexa 
(n=184), L. walkeri (n=76), L. amazonensis (n=53), L. naftalekatzi (n=19), L. barrettoi barrettoi 
(n=16), L. whitmani (n=3), L. wellcomei (n=3), L. capixaba (n=3), L. shannoni (n=1), L. ayrosai 
(n=3), L. schreiberi (n=2), L. umbratilis (n=14), L. brasiliensis (n=4), and L. viannamartinsi 
(n=2). The percentage of males (46.5%) captured was lower than that of females (53.5%). 
Lutzomyia choti, L. longispina and L. sordelli were the predominant species, being found in all 
sampling sites. Our findings indicate a high level of phlebotomine sand fly species diversity, 
revealing the occurrence of L. umbratilis and confirming the presence of L. wellcomei, two 
proven vectors of Leishmania parasites, in this area. 
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Abstract:  

The risk of Leishmania transmission is strongly associated with the presence and abundance of 
phlebotomine sand fly vectors. Information on the seasonal distribution of phlebotomine sand 
flies is fundamental to predict the risk of Leishmania transmission in a given region. 
Nonetheless, information on the monthly dynamics of phlebotomine sand fly vectors is still 
incipient, particularly in northeastern Brazil. In this context, this abstract reports preliminary 
data from a study the monthly abundance of phlebotomine sand flies in an area of Atlantic 
Forest in northeastern Brazil, where cutaneous leishmaniasis by Leishmania braziliensis is 
endemic. From July to December 2012, phlebotomine sand flies were collected in 10 sites with 
CDC light traps, which were placed 1.5 m above the ground level near the burrows of wild 
animals, trunks and roots of large trees, in shaded, humid environments. Each month, traps 
operated from 18:00 to 6:00 hours during four consecutive nights. The collected insects were 
kept in 70% ethanol until mounting and morphological identification. Over 4000 phlebotomine 
sand fly specimens belonging to 17 species were collected. The overall monthly average of 
phlebotomine sand flies was 871 (range, 593-1173; 87.1 sand flies per trap), with peaks in 
September (106.8 sand flies per trap), October (117.3 sand flies per trap) and December (107.3 
sand flies per trap). Interestingly, L. choti peaked in September, October and December, when a 
total of 2372 specimens were collected. So far, our results suggest a high abundance of 
phlebotomine sand flies in the study area, with a peak in collections at the end or after the 
raining season. We will continue to follow up this phlebotomine sand fly population monthly for 
two years and data generated will provide valuable information regarding the seasonal dynamics 
of several species, including proven Leishmania spp. vectors. Indeed, this will help us to predict 
the period in which there may be an increased risk of Leishmania transmission in remnants of 
Atlantic Forest. 
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Abstract:  

A study was undertaken between March and December 2012, to evaluate the contribution of 
Meriones (M.) shawi to the geographic spread of the zoonotic cutaneous leishmaniasis (ZCL). 
We had quantified the spatial dynamic of the rodent by telemetry. 30 M. shawi were equipped 
by VHF radio collars and were tracked for 6 months. We determined their average Home Range 
(HR) (0.1507 Km²) and the average traveled distance (0.734 Km). We estimated the per capita 
rate of ZCL infection among M. shawi sample from previous study (3.1 Indivdual-1 Year-1) and 
the diffusion coefficient (0.6024 Km²Year-1). A spatial mathematic model based on Fickian 
Diffusion was developed to describe the M. shawi spatial-temporal dynamics. Different 
simulation scenarios demonstrated its high mobility which accelerates ZCL infection among 
rodents. To our knowledge it is the first time the dynamics of M. shawi is quantified in Tunisia. 
It contributes to further incriminate M. shawi in the spread of ZCL among Humans. 
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Abstract:  

In the state of Pará (population 7 600 000), the epidemiology of the tegumentary leishmaniasis 
(TL) associated with HIV infection needs to be known, given the increasing economic 
development of the state. Pará shelters 13 regional health centres (RHC) strategically situated 
for covering the state’s full geographic extension. The recent epidemiological profile of TL/HIV 
in Pará is described here. Data from 2007-2011 obtained from the Brazilian system for 
notification of diseases (SINAN) were used in this cross-sectional descriptive study. Individuals 
with both TL (any clinical form) and HIV infection (whether having AIDS or not), being 
autochthonous cases from Pará, males and females of all ages were included. Of the 18 771 TL 
cases reported in the period, 0.5% (98) had HIV infection. Most were new cases of co-infection 
(90%), recurrent lesions being seen in the other 10%. The predominant epidemiological profile 
was male (80%), aged 20-50 (63%), of mixed race (62%) and low educational level (66%). 
Indigenous people and children aged 10 years or less comprised 3% and 8% of the sample, 
respectively. Most (91%) had cutaneous lesions, being reported mucosal (4%) and 
mucocutaneous (5%) disease for the others. Fields indicating other clinical presentations 
(diffuse or disseminated lesions) were not available in SINAN. Cure was attained in most cases 
(62%), drawing attention to the lack of this information in 30% of the records. Most of the 
TL/HIV cases were reported by RHCs of the most dynamic regions in the state: 35 in Carajás 
region (RHC 11, Marabá) and 23 in Tapajós River Basin (RHC 9, Santarém). Other 
municipalities from both regions reporting high number of TL/HIV cases in recent years were 
Almeirim, Novo Progresso and Eldorado dos Carajás (8, 6 and 10 cases, respectively). An 
annual average of 3 800 TL cases was registered during 2007-2011. In addition, HIV 
heterosexual transmission is increasing in Pará, where is currently intense the migration 
phenomenon. Therefore, in despite of the higher frequency of TL/HIV infection in men adults, 
the incidence in women and children must be investigated and followed up, specially in the 
southern (Carajás) and western (Tapajós) of Pará. The surveillance for both diseases should 



 

enhance in indigenous communities. The form used for TL notification must be reviewed in 
order to make the filling easier and to include fields for registering other clinical presentations of 
the disease. 
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Abstract:  

In Spain, leishmaniosis is caused by Leishmania infantum and two sand flies species, 
Phlebotomus ariasi and P. perniciosus, are the proven vectors living in sympatric conditions in 
several foci. In recent years, an increase in canine leishmaniosis has been observed in central 
and southern Spain as well as the presence of the disease in northern areas including the 
Pyrenean region of Lleida province The aim of the present study was to determine the role of 
altitude and bioclimatic zone in the distribution and density of each of the L. infantum vectors in 
this province. 

Lleida is situated in Catalonia (NE of Spain), bordering to the north with the Pyrenean areas of 
Andorra and France. It covers an extension of 12,173km2. An entomological study was carried 
out in July 2006, with sticky traps set in sand flies diurnal resting places and recovered after four 
days, in the entire province at altitudes ranging from 86 to 1755 meters a.s.l. (339 sites were 
sampled). The results were analysed using bivariate analysis. 

A total of 12,777 sand flies were captured and five species were identified with the following 
densities (specimens/m2 sticky trap): 32.5 of Sergentomyia minuta, 4.5 of P. perniciosus, 1 of P. 
ariasi, 0.8 of P. papatasi and 0.2 of P. sergenti. The bivariate analysis revealed that altitude and 
bioclimatic zone were significantly associated with sand fly densities in opposite way, according 
to the vector species. The density of P. perniciosus was negatively correlated with altitude 
(continuous variable IRR 0.99 and >800m IRR: 0.21), whilst the density of P. ariasi was 
positively correlated (continuous IRR: 1.003 and >800m IRR: 4.98). According to these results, 
the distribution of the vectors showed also an opposite bioclimatic distribution: P. perniciosus 
was positively correlated with: bioclimatic zones (supra-Mediterranean IRR: 2.90 and meso-
Mediterranean IRR: 3.93) whilst P. ariasi was negatively correlated (supra-Mediterranean IRR: 
0.43 and meso-Mediterranean IRR: 0.02). The results emphasises the importance of the 
individual analysis of vectors living in sympatric conditions in studies on the risk of 
leishmaniosis transmission. 

This work was supported by grants of the Ministerio de Educación y Ciencia of Spain 
(AGL2004-06909-C02-01), Departament d’Universitats, Recerca i Societat de la Informació de 
la Generalitat de Catalunya (Spain) (2009SGR385) and European Union (GOCE-2003-010284 
EDEN, Emerging Diseases in a changing European eNvironment). 
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Abstract:  

Belo Horizonte is an endemic municipality for visceral leishmaniasis that presents taxes of 
incidence and letality superiors of those found in Minas Gerais state and in Brazil. It was made a 
descriptive study about the activities of control of the disease in dogs, in one region of the city, 
from 2006 to 2011, with data obtained from the Information System for Zoonosis Control 
provided by the Municipal Secretariat of Health. From a total of 151,725 tests, 86.1% were 
negative, 7.4% were positive, 2,1% were undetermined (inconclusive in the indirect 
immunofluorescence test) and 3.8% were monitor (positive in the immunoenzymatic assay and 
negative in the immunofluorescence test). There was an increase of the coverage of census 
surveys and a decrease in the tests requested by residents, followed by decreasing of the canine 
seropositivity in areas covered in the period. Undeterminated results also have declined, while 
serologies "monitor" has increased. The seroconversion rate among dogs undetermined was 
54.3%, occurring in 104 days on average, with median of 54 days. It was found that 98, 1% of 
the samples were collected on filter paper and that the laboratory diagnosis was delivered in 
18.1 days on average, after blood collection. The infected dogs removal happened in 51.7 days 
on average, with median of 39 days, counted since the obtention of the sample. The percentage 
of withdrawal of soropositive dogs was 86.6%, which was negatively impacted by refusals, 
which represented 7.8% over the period, ranging from 1.9% to 15.6%. The database from the 
Information System for Zoonosis Control of Belo Horizonte was conducive to study the 
expansion and the combat of the disease in the city. Thus, it is recommended that it receives 
periodic maintenance of its quality, so that further studies might be performed. It is also 
necessary to intensify the activities of health education in the municipality in order to alert 
citizens about the dog’s importance in the infection transmission dynamics and thereby increase 
the population adherence to the visceral leishmaniasis control program. 
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Abstract:  

Leishmaniasis is an emerging or re-emerging disease in many parts of the world, especially in 
developing countries. In Ghana, until recently leishmaniasis was relatively unknown and little 
work has been done on the disease. However, since 1999 reports of cutaneous leishmaniasis in 
the Volta region of the country have been made, with suggestions of a high prevalence in the 
affected area. The identity of the aetiological agent(s) remains to be firmly established, although 
L. major has been previously suggested together with an unidentified species. Further work is 
required to confirm these findings and explore the relationship of the Ghanaian parasites with 
Leishmania from elsewhere in Africa. In this study we aimed to identify the species of 
Leishmania responsible for leishmaniasis infections in the Ho district of the Volta region of 
Ghana. Patients presenting with cutaneous lesions suggestive of cutaneous leishmaniasis in 
several rural communities in the Ho district were recruited into the study. A total of 44 samples 
were initially examined, which comprised either skin scrapings or aspirates collected from the 
sites of active lesion(s), using a single-use sterile scalpel and needle with syringe, respectively. 
These were collected on to FTA cards in the field and transported to the laboratory for 
molecular characterisation using PCR assays. The presence of Leishmania was confirmed using 
genus-specific minicircle (kDNA) and ribosomal primers in 36 and 27 of the samples, 
respectively. Recently parasites were successfully isolated into culture for the first time in 
Ghana, and these are currently undergoing further analysis by DNA sequencing to reach a firm 
conclusion regarding their identity, a result we expect to report at Worldleish5. Ongoing studies 
to identify the vector responsible for disease transmission and potential reservoir hosts are also 
underway. 
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Abstract:  

Leishmaniosis is present in the Mediterranean region of Europe where Leishmania infantum is 
responsible of the disease. Dogs are the domestic reservoir but, despite the recommendations of 
the OIE, there is not official data about the distribution and prevalence of the disease (CanL) in 
Spain. The data published from the Balearic Islands showed a rate of infection of 0.9%-77% 
according to the island, the kind of dog population analyzed and the diagnostic technique used. 
Studies carried out during the eighties showed that, unlike the other islands, the prevalence of 
CanL in Minorca was very low (0.9%), and all the cases detected were considered imported. 
Despite this situation, entomological studies demonstrated the presence of P. perniciosus in the 
island of Minorca. In the last time several studies reported the emergence or reemergence of 
leishmaniosis in the Mediterranean foci. This induced us to carry out an epidemiological study 
on CanL in the Balearic Islands to establish its actual situation. 

A veterinary questionnaire was sent out to 111 veterinary clinics. 42 of the questionnaires were 
returned completed (reply rate of 38%). Over 80% of surveyed veterinary clinics attended more 
than 20 dogs a week, from which 73.8% had more than 10 dogs confirmed of having CanL 



 

during the last 12 months. Whilst a 50% of the veterinarians thought that CanL has not changed 
over time other 26.2% perceived an increasing trend, mainly those from Minorca. Most 
veterinarians considered the new cases diagnosed being autochthonous (88.1%). Due to the 
results obtained, a cross sectional study on CanL was performed in Minorca by serological 
methods on 121 dogs of three veterinary clinics located so as to cover different areas of the 
island. 29 out of them (24%) were seropositive, ranging the seropositivity from 12 to 40% 
depending on the veterinarian clinic. The seroprevalence between animals we know the local 
origin and having no history of movements to endemic areas (69 dogs) was 31%. The previous 
knowledge of the disease in the island of Minorca and the results obtained through the 
veterinary questionnaire as well as in the prospective study let us to conclude that the presence 
of CanL in Minorca is consequence of an emergence. 

Work supported by Grants CGL2007-66943-C02-01/BOS (Ministerio de Ciencia y Tecnología, 
Spain) and Departement d’Universitats, Recerca i Societat de la Informació de la Generalitat de 
Catalunya (Spain) (2009SGR385). EDEN-LEI allowed the work of MMA in Rome 
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Abstract:  

Socio-environmental characteristics and the occurrence of American cutaneous leishmaniasis 
vectors of in the city of Rio de Janeiro, Brazil 

Caroline Almeida Pereira Sena 1, Alfredo Carlos Rodrigues de Azevedo 2, Andréa Sobral de 
Almeida 3, Guilherme Loureiro Werneck 4 
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The resurgence of diseases such as leishmaniasis reflects an increasing anthropic modification 
of the environment and is manifested by great regional heterogeneity. In this context, the use of 
environmental approaches through the use of remote sensing enables new perspectives for the 
study of leishmaniasis, allowing a better comprehension of the socio-environmental 
vulnerabilities that contribute to disease transmission. The aim of this study was to evaluate the 
relationship between socio-environmental characteristics and the occurrence of vectors of 
American cutaneous leishmaniasis (ACL) in neighborhoods of the city of Rio de Janeiro, Brazil. 
Eight localities were selected for weekly captures of sandflies. In each neighborhood light traps 
were placed three times in the peridomicile of six different houses (144 collections in 48 
houses). These traps were georeferenced using Global Positioning System. We carried out 
analysis of land cover using information extracted from a Landsat 5 TM remote sensing image. 
Between the months of March to September 2012, 479 specimens of phlebotomines were 



 

collected belonging to ten species and two genera, Brumptomyia and Lutzomyia. L. intermedia 
(88,8%) was the predominant specimen followed by L. migonei (6%). The presence of vectors 
of leishmaniasis were found in 15.3% of the traps. The areas with the greatest abundance of 
vectors of leishmaniasis were those located in regions with Normalized Difference Vegetation 
Index (NDVI) between average (20%) and low (19%) values. While L. migonei concentrated in 
points with low, medium and high NDVI, L. intermedia concentrated only in areas with low and 
mean NDVI. When captures were stratified by phases of the moon, it was observed that in the 
new moon there was a greater proportion of points with vectors captured (19.44%), as compared 
to periods of full (12.50%) and waning (14.93%) moons. The local where traps were placed with 
greater occurrences of vectors were kennel (33%), chicken sheds (14%), banana / guava / 
coconut trees (12%) and porch / garage (11%). We observed a statistically significant (p = 0.01) 
association between the occurrence of L. migonei and the location of traps. The results of this 
study show that some characteristics of the local environment may be associated with an 
increased risk for ACL and should be considered when prioritizing areas for intervention. 
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Abstract:  

The state of Pará registered an annual average of 3 800 tegumentary leishmaniasis (TL) cases 
during 2007-2011. In this Amazonian area the seven Leishmania species known to cause human 
disease could show varying levels of resistance to the antimonial Glucantime. The subgenus 
Viannia, especially Leishmania (Viannia) braziliensis is frequently associated to antimonial 
resistance. We describe the etiology and the response to antimonial treatment in a cutaneous 
leishmaniasis (CL) case series. Patients (77) were men (69) and women (8), aged 10-73, having 
CL for the first time. The study was carried out in Juruti (n = 18; 2007-2009) and Santarém (n = 
59; 2009-2011) municipalities. The individuals were followed during Glucantime therapy (15mg 
SB+5/kg/day/20 days) and until three months after treatment for investigating complete re-
epithelization (cure). PCR was performed for detecting Leishmania species in skin biopsies 
using glucose-6-phosphate dehydrogenase (G6PD), restriction fragment length polymorphism of 
ribosomal internal transcribed spacers (RFLP ITS) and of heat-shock protein 70 (RFLP Hsp-70). 
The patients were infected with L. (V.) braziliensis (53%), Leishmania (V.) sp (40%) and L. 
(Leishmania) amazonensis (7%). Only 40 individuals could be followed up as 37 abandoned the 
treatment. The two-tailed binomial test at the 0.05 level of significance was performed. Most of 
the patients cured after treatment (67,5%). The proportion of cured patients starting the 
treatment one or two months after arising the primary lesion was similar, respectively 60% and 
72% (Z = 0,7845; p = 2164) and was also the same between patients infected with L. (V.) 
braziliensis (n = 22; 73%) or L. (V.) sp (n =18; 61%), since there was no statistical difference (Z 
= 0.7803; p = 0,2176). Patients with more than one primary lesion presented lower rate of cure 
(n = 10; 40%) if compared to those having unique lesion (n= 30; 76%) (Z = 2.1439; p= 0,0160). 
Among the patients who abandoned treatment, 48% were infected with L. (V.) braziliensis. The 
high proportion of CL caused by L. (V.) braziliensis, the difficulties to perform the regular 
clinical follow-up for CL patients and the high frequency of multiples lesions in primary 
infection can lead to an increase in morbidity caused by the repetition of the therapy. 
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Abstract:  

Was notified on 05.26.11 a case of canine visceral leishmaniasis, a mixed breed, female, who 
lived until November 2010 at the kennel Cemetery St. Francis Xavier with 29 other dogs and 
from this date he moved to a residence in Caju same neighborhood, an area hitherto considered 
non-endemic for Leishmania, the site had about 23 more dogs. The notifications were made by 
Jorge Vaitsmam Institute, which reported that the dog in question was brought to the IJV 
demand for the clinic's owner, and then having the material sent for examination was positive. 

Because then the presence of these animals showing the disease was made a search for detecting 
the presence of Phlebotomus sp. In the region and both vectors were found in the cemetery and 
in the region of the residences. So following the technical standards was made a research in all 
areas of the neighborhood and confirmed the presence of the vector Lutzomyia longipalpis 
infesting most areas surveyed. 

Both kennel in the cemetery as the residence dogs were examined and diagnosed as positive for 
leishmaniasis, these animals were all referred to the sacrifice. With the high positivity began to 
make an active search dogs in areas near the locations of the two kennels and once again found 
positive cases, including dogs that lived inside and residence within a military installation 
located adjacent to the said cemetery. 

So the service of the environmental monitoring DVS-CAP 1.0 has treated as an endemic area for 
leishmaniasis and has been monitoring the area since then. This monitoring is done to 
investigate the presence of vectors and animals that may be involved as reservoirs of the disease. 

With the region being considered endemic to the family health team that is responsible for the 
neighborhood Caju, Family Clinic Fernando Lopes Braga, was trained and sensitized by service 
excellence Research Institute Evandro Chagas to recognize and diagnose potential cases 
leishmaniasis in humans. 
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Abstract:  

Abstract text: The taxonomic determination of genus Lutzomyia is fundamental in biological 
studies of the leishmaniasis control in America. By taking into account the poor knowledge 



 

breeding sites of phlebotomine in leishmaniasis transmission areas, and the absent of taxonomic 
keys for immature stages. In nowadays, the entomological analysis of genus Lutzomyia is 
mainly based on adult insects, without taking into account the immature stages, suggesting the 
existence of incomplete inventories. For these reasons, it is fundamental to develop new 
schemes and complementary analysis that support the taxonomic classification. 

Objective: Detect natural breeding sites of genus Lutzomyia and assign taxonomic identity of 
immatures isolated with classical and molecular tools. 

Methodology: The samples were collected in leishmaniasis transmission areas in the Colombian 
provinces of Antioquia, Chocó, and Sucre. We worked in potential 160 breeding sites. The 
larvae/pupae differentiation was based on direct observation through stereoscope. Each of the 
individuals that were found alive in the samples was reared under laboratory conditions until the 
adult stage. Subsequently identified by using the taxonomic key of Young and Duncan, 1994. 
The larvae or pupae that died during the process were genetically identified with the 
mitochondrial marker COI (Kimura-2P genetics distance and NJ tree). 

Results: 142 immature were isolated in 38 breeding sites. Immatures were found mainly in roots 
(n= 51; 35.91%) and bases of trees (n= 35; 24.64%;). We identified 13 species of Lutzomyia 
and two of Brumptomyia. A number of 60 inmature (42.25%) were identified by classical 
taxonomy (adults emerged). Taxonomic identity of 18 inmature (12.67%) was assigned with 
COI gene analysis, which revealed a intraspecific divergence K2P genetic of 0.002 to 0.033 and 
values bootstrap (> 95). 

Conclusions: Cytochrome Oxidase I (barcoding DNA), facilitates the identification of immature 
of genus Lutzomyia indistinguishable morphologically (species level). It is a cost effective tool, 
of use simultaneous for reveal the identity of the insects vectors transmitters of leishmaniasis. 
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Abstract:  

The state of Pará reported high rates of lethality (3%-6%) caused by visceral leishmaniasis (VL) 
from 2001-2010. The aspects associated to the deaths vary in different endemic areas and need 
to be known for improving locally the surveillance and prevention. We describe clinical and 
epidemiological aspects, highlighting those associated to lethality in the state of Pará. Data from 
2007-2011 obtained from the Brazilian system for notification of diseases (SINAN) were used 
in this cross-sectional descriptive study. Individuals with VL, being autochthonous cases from 
Pará, males and females of all ages were included. Of the 1 771 VL cases reported in the period, 
3.5% (62) died, 56% (993) cured, 13.5% (240) had no information and 27% (476) died for other 
reasons or had been referred to another hospital. In despite of the gradual reduction in the 
number of VL cases yearly reported, the disease detection rates (4.1-5.6) and lethality (2.5-4.2) 
did not vary significantly (p>0.05) in 5 years. Of the 143 municipalities of Pará, 91 (63%) 



 

reported autochthonous cases of VL, being areas of high (20), low (6) and moderate (65) 
transmission. The municipalities where VL is highly endemic had the highest disease detection 
rates (9.5-13%) and the lowest lethality (2-4.5%) if compared to those of low (1.7-6.6%; 0-12%) 
and moderate transmission (0.8-1; 3-18%), respectively. The predominant epidemiological 
profile was male (59%), aged 4 years or less (49%), of mixed race (77%) and rural origin (65%). 
Among those who died, 39% aged 1 year or less and 65% had been treated with Glucantime. 
Signs indicating severity and poor prognosis were also seen in this group in the following rates: 
edema (58%); other infectious process (37%) and hemorrhages (29%). The evolution time to 
death after the therapeutic intervention was two months or less in 77% patients. Given the lack 
of information related to the outcome after treatment in SINAN database, the lethality in Pará 
must be higher than 3,5%. In the municipalities where VL transmission is low or moderate the 
early diagnosis of the disease must be less frequent, since the lethality is higher in these areas if 
compared to those with high transmission rates. The description of the recent epidemiological 
profile of VL provides the bases for health interventions geared towards prevention and control 
of the disease, but it is still necessary to investigate other social and biological factors, including 
co-morbidities, influencing lethality. 
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Abstract:  

This research proposed to accomplish entomological study in the boundary zone between the 
rural and urban areas of the city of Ilheus, BA, known as Mata da Esperança, to evaluate human 
exposure in contact with insects of the genus Lutzomyia. Captures were carried with a CDC light 
trap and Castro trap, and were collected 214 sand flies between March/2010 and 
December/2011. Specimens were identified morphologically aiming to identify sandflies in the 
city. Five species were described: Lutzomyia fischeri (52.8%), L. choti (37.9%), L. whitmani 
(5.6%), L. viannamartinsi (2.3%) and L. davisi (1.4%). Low density of insects found shows that 
it is unlikely to maintain a zoonotic cycle around the urban area studied, different than suggested 
by reports of human cases. It ´s believed in a rural origin of the cases identified in the urban 
área. Moreover, the proximity of the Mata da Esperança with the rural environment justifies the 
finding of insects in this border area, but apparently there isn’t risk to the urban area. 
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Abstract:  

Among Latin American countries, Brazil has the largest number of cases of human visceral 
leishmaniasis (LVH). In Belo Horizonte, the disease occurs since 1994, where is largely 
dispersed. The vector Lutzomyia longipalpis may be present in peridomicile and intradomicile. 
Thus, enabling the identification of the receptive properties (a lot of organic matter, fruit trees, 
moist and shady places, host availability) and vulnerable ones (presence of attic, crevices, 
cracks, broken windows) by the endemic disease combat agents (ACE), can help the Visceral 
Leishmaniasis Control Program to direct their activities. The aim of this study was to test the 
methodology for identification and validation features of properties that allow classifying them 
as receptive and / or vulnerable to infestation by phlebotomine sandflies. This project began 
with a selection of 145 households in the northwestern district of Belo Horizonte, ranked in 
three levels of receptivity/vulnerability by ACE. Then, it was selected 46 of these households, 
and 92 HP traps were placed for three consecutive nights in peri and intradomiciles in five 
evaluations. The specimens were sorted in field by the ACE and measured with laboratory 
technicians. Among the properties selected and confirmed as very receptive (18), 78% were 
positive for phlebotomine sandflies as well as the low level of receptivity (7), and receptive (14), 
71% and 50% were respectively infested. It is important to note that among the positive 
households, three had a yield far above to the rest. Among the specimens collected in the field 
and classified as phlebotomine sandflies, 82% of specimens were laboratory confirmed, 
revealing previously a good detection by the ACE and therefore an effective training conducted 
in partnership with research institutions. Standardize and validate training of agents in field to 
identify the infested houses can enable a better planning and prioritization of vector control 
through risk classification of households. This work began in May 2012 and is scheduled to 
finish in March 2013, still leaving two evaluations that will determine the final results of the 
sandfly vector and other related capture. Beyond this point, other variables containing 
characteristics of peri and intradomiciles environments obtained by applying semi-structured 
questionnaire will be correlated to the abundance of the vector, as well as the association 
between seroprevalence and canine cases of LVH in the region. 
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Abstract:  

The American Cutaneous Leishmaniasis (ACL) is a parasitic infectious disease that can presents 
different clinical aspects and epidemiological. In São Paulo state occurs a geographic expansion 
of this disease with changes in its epidemiological profile due to maintaining old foci or related 
to environmental changes caused by human activities. This study aims to demonstrate the 
clinical, epidemiological and laboratory features of patients with clinical suspicion of Health 
Care Units from 13 municipalities in the Regional Health Authority of Sorocaba. This region is 
the second endemic area of São Paulo’s state. This study included 56 patients, 16 female and 40 
male. The observed age and number of patients vary from: 2 to 12 years (6), 13 to 23 years (9), 
24 to 34 years (9), 35 to 45 years (7) and older than 45 years (25). The injury’s time observed 



 

varied from: 1 to 5 months (37), 6 to 12 months (7), and more than 12 months in 2 patients. 11 
patients did not reported lesion’s time. The lesion presence was observed in 56 patients, 31 had 
a single lesion, 16 had multiple injury and 9 does not mentioned. The topography of the lesions 
was lower limbs (28), upper limbs (12), head (2), trunk (4) and two forms with mucous nasal 
septum perforation. Of 56 patients studied, laboratory tests were performed: 49 (direct 
parasitological) whose 31 were negative and 18 were positive; 30 (PCR) with 26 positive for 
Leishmania (V.) braziliensis and 4 negative; 48 (Montenegro test) whose 42 were positive and 6 
were negative. Histopatologic analysis was performed in 54 patients: 18 had positive results, 15 
were negative and 21 were suggestive of LTA. Of the 56 patients, 26 reported that they know or 
have heard about the disease, 17 never heard about and 13 did not report. About the presence of 
forests areas nearby, 34 patients reported that live near the forest, 9 did not lived near forest 
areas and 13 did not informed. Of the 56 patients, 34 have pets like dogs, cats, livestock and 
poultry. The professions or activities developed by these patients were: farmer (7), mason (3), 
general service aid (5), student (8), housewife (6), mechanical (1) retired (6), merchant ( 1), 
carpenter (1) painter (1), chemical technician (1) and no information (15). Even today it is 
important to correlate the clinical, epidemiological and laboratory as criteria for case definition, 
understanding of transmission dynamics, action planning control, improvement and innovations 
in laboratory techniques and especially in the treatment of these patients. 
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Abstract:  

Introduction: Since 1977 the city of Rio de Janeiro records sporadic cases of human and canine 
visceral leishmaniasis (VL) in periurban areas, mainly on the slopes of the Pedra Branca and 
Gericinó massifs, in the western zone of the city. In June 2011 the Municipal Health Secretariat 
of Rio de Janeiro identified confirmed cases of VL due to Leishmania chagasi in dogs living in a 
shelter located in a cemetery in the north zone, near the port area of the city. An epidemiological 
and environmental investigation was conducted, which highlighted the presence of the sandfly 
Lutzomyia longipalpis and other infected dogs living near the cemetery. In January 2013 the 
first human case was detected. In this report, we describe, in a preliminary way, the human case 
and the monitoring activities of vectors and reservoirs held since the detection of this new focus 
of transmission, in 2011. Material and Methods: During 2012 sorological surveys were 
conducted to monitor the occurrence of canine VL in the area. In October 2012 a new 
entomological survey was made to search sandflies in the cemetery and nearby. Epidemiological 
surveillance activities have been strengthened through the awareness of health professionals for 
early detection of human cases. Information about the human case was obtained from medical 
records and interviews with the patient. Results: In 2012, blood samples were collected from 
201 dogs and 24 (11,9%) were positive for VL in rapid test (DPP). Of these, 8 (33,3%) were 
positive in ELISA and 6 (75%) dogs were euthanized. We identified the presence of the sandfly 
Lutzomyia longipalpis at cemetery and nearby. A 29-year-old female, residing near the 



 

cemetery, had onset of symptoms in September 2012 with fever, nausea, myalgia, vomiting and 
loss of appetite. Subsequently, she developed anemia, emaciation, weakness, diarrhea, jaundice, 
hepatomegaly, splenomegaly and edema in the lower limbs. In December 2012 she was 
hospitalized and in January 2013 a bone marrow aspirate was performed showing the presence 
of Leishmania in monocytes, macrophages and released at optical microscopy. After that, a 
treatment with amphotericin B was initiated. Conclusions: We report a new emerging focus of 
canine and human visceral leishmaniasis in an urban area of the city of Rio de Janeiro. We 
recommend conducting an active search for new human cases, health education activities and 
periodic monitoring of canine cases and vectors in this area for at least two years.  
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Abstract:  

Cutaneous (LTA) and Visceral (LVA) American Leishmaniases incidences are increasing in 
human and canine hosts, especially LVA, which is expanding its range through São Paulo state. 
Distribution and ecology knowledge of different sand fly species is essential for leishmaniasis 
epidemiology vigilance. Approximately 500 hours of sand fly captures were performed using 
automatic light traps in rural or peri-urban areas of different São Paulo state inland counties, in 
random dates from 2011 to 2012, aiming identification of sand fly existing fauna. In Monte Mor 
county 875 specimens were captured: Nyssomyia whitmani, Migonemyia migonei, Pintomyia 
fischeri, Pi. monticola, Expapilatta firmatoi and Ny. neivai wich corresponded to 94.7% 
(829/875) of total. In Indaiatuba county 295 specimens were collected: Brumptomyia avellari, 
Psathyromyia aragaoi, Pi. fischeri, Pi. pessoai, Pi. monticola, Mi. migonei, Ex. firmatoi, with 
Lutzomyia longipalpis corresponding to 42.4% (125/295) and Ny. whitmani to 31.9% (94/295) 
of total. In Limeira county forest area were captured 11 specimens of the following species: Pi. 
monticola, Pi. pessoai, Ny. whitmani, Mi. migonei, Ex. firmatoi and B. avellari. Valinhos county 
forest area responded for nine specimens including Pi. fischeri, Pa. aragaoi, Pa. pascalei, 
Martinsmyia alphabetica and B. carvalheiroi species. Analândia county forest area had 38 
specimens of Lu. longipalpis collected. Rio Claro county peri-urban zone had one specimen of 
Ny. neivai captured. In Dracena county urban area 1480 specimens of Lu. longipalpis and one 
individual of Evandromyia cortellezzii were captured. The presence of species like Ny. neivai, 
Ny. whitmani and Lu. longipalpis indicates risk of Leishmania transmission in some counties 
and demands further local studies on their ecology and transmission capability, despite of their 
ability in occupying anthropic environments. 
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Abstract:  

Introduction: Zoonotic cutaneous leishmaniasis (ZCL) due to Leishmania major is highly 
prevalent in Tunisia and is transmitted by a hematophagous vector, Phlebotomus papatasi (P. 
papatasi). While probing for a blood meal, the sand fly injects saliva into the host’s skin, which 
contains a variety of highly immunogenic compounds. We recently showed that the presence of 
anti-saliva antibodies was associated with an enhanced risk for leishmaniasis and identified the 
immunodominant salivary protein of P. papatasi as a protein of approximately 30kDa. Material 
and methods: We cloned and expressed in mammalian cells two salivary proteins from P. 
papatasi, PpSP30 and PpSP32, with predicted molecular weights close to 30kDa. We tested both 
recombinant proteins in serological experiments using sera from individuals living in endemic 
areas for ZCL and naturally exposed to P. papatasi bites. While recombinant PpSP30 (rPpSP30) 
was poorly recognized by sera, rPpSP32 was strongly recognized by all the tested samples. The 
binding of IgG antibodies to native PpSP32 was inhibited by the addition of rPpSP32. 
Consistently, experiments in mice showed that PpSP32 induced the highest levels of antibodies 
compared to other P. papatasi salivary molecules while PpSP30 did not induce any detectable 
antibodies. Conclusion: We demonstrate that PpSP32 is the immunodominant target of the 
antibody response to P. papatasi saliva. We also show that the recombinant form of PpSP32 is 
similar to the native one and represents a good candidate for large scale testing of human 
exposure to P. papatasi bites and perhaps for assessing the risk of contracting the disease. 
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Abstract: This symposium will focus on the role of miltefosine in treating New World cutaneous 

leishmaniasis, including: an overview of the current status of cutaneous disease in the 

Americas; a review of the safety and efficacy of miltefosine; and the use of miltefosine in the 

treatment of children with cutaneous leishmaniasis in Colombia. 

Speakers: 

‐ Reynaldo Dietze, Núcleo de Doenças Infecciosas – UFES, Brazil 
‐ Sinesio Talhari, Universidade Nilton Lins, Brasil 
‐ Paulo Machado, Hospital das Clínicas, Salvador, Brazil 
‐ Nancy Saravia, Corporación CIDEIM, Colombia 
‐ Robert Vinson, Paladin Labs, Canada 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SATELLITE SYMPOSIUM 2 
DNDi 

 
 
 
 
 
 
 
 
 
 
 



 

Title: 
 
DNDI-VL-2098: a nitroimidazooxazole derivative as a potential clinical candidate to treat Visceral 
Leishmaniasis  
 
Author names: 
 
Delphine Launaya, Denis Martina, Stéphanie Braillarda, Preeti Vishwakarmab, Suman Guptab, Sunil Purib, 
Vanessa Yardleyc, Mvenkata Raod, Vikram Ramanathand, H. Krishnappad, Hari Patid, Andrew 
Thompsone

 

 
Author affiliations: 
 
aDrugs for Neglected Diseases initiative, Geneva, Switzerland; bCentral Drug Research Institute, 
Lucknow, India; cLondon School of Hygiene and Tropical Medicine; dAdvinus Therapeutics, Bangalore, 
India; eAuckland Cancer Society Research Centre, University of Auckland, New Zealand. 
 
Abstract text 
 
DNDi (Drugs for Neglected Diseases initiative) is a collaborative, patients’ needs-driven, not-for-profit 
organization whose mission is to develop new drugs for the most neglected tropical diseases, including 
Visceral Leishmaniasis (VL). 

To this purpose, our research effort focused on the nitroimidazole chemical class, well known for its 
antimicrobial activity, and quickly led to the identification of DNDI-VL-2098 as a potential candidate for 
VL. This compound is indeed likely to fulfill DNDi’s Target Product Profile, such as: a) effectiveness 
against L. donovani in East Africa and India (including drug resistant strains), b) 95 % clinical efficacy, 
c) no contraindications, d) oral formulation, e) dosing once a day for a maximum of 10 days, f) cost 
under $10 per course.   

DNDI-VL-2098 is a chiral nitroimidazooxazole analog prepared in 8 steps from commercially available 
materials. Its in vitro activity (IC50) against different strains of Leishmania donovani ranges from 0.3 to 1 
µM. In VL in vivo models, DNDI-VL-2098 showed the following efficacies: 

- Total cure at 12.5 mg/kg single dose or 3 mg/kg over 5 days in the acute mouse model 
- Total cure at 50 mg/kg over 3 days or 25 mg/kg over 5 days in the chronic hamster model 

The oral bioavailability of DNDI-VL-2098 varied from 70 % (rat) to 100 % (mouse, hamster). Its 
volume of distribution ranged from 2.0 to 2.5 L/kg (about 3-fold the total body water volume) and the 
mean elimination half-life ranged from 1.2 (hamster) to 6.0 h (dog).  

DNDI-VL-2098 moderately inhibited the hERG channel (in transfected Chinese Hamster Ovary cells), 
with an IC50 of 10.5 µM. However, a telemetry study in male Beagle dogs showed no modification of 
QTc up to the highest dose tested (250 mg/kg). DNDI-VL-2098 was shown to be neither mutagenic nor 
clastogenic. In mice and rats, after single dose oral administration, the No-Observed-Effect Level 
(NOEL) was > 2000 mg/kg. 

According to allometric scaling predictions for human PK, the minimum efficacious dose in human 
beings (60 kg) is expected to be in the range of 200 to 600 mg, with a once a day oral administration. 

In conclusion, DNDI-VL-2098 so far shows promising properties to be developed as a clinical candidate 
for the treatment of visceral leishmaniasis.  
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Abstract text 
 
The Drugs for Neglected Diseases initiative (DNDi) is a collaborative, patients’ needs-driven, not-for-
profit organization whose mission is to develop new drugs for the most neglected tropical diseases, 
including Visceral Leishmaniasis (VL). 

Through collaboration with the TB Alliance/Auckland University, DNDi identified DNDI-VL-2098 as a 
potential drug candidate for VL, and is currently completing a set of preclinical studies. Since 
nitroimidazoles still hold great potential as treatment for neglected tropical diseases (including VL), the 
project team decided to focus its efforts on a back-up program. The main objectives were as follows: a) 
modify the core structure of DNDI-VL-2098 (nitroimidazooxazole) to encompass potential safety 
liabilities; b) improve pharmacological properties; c) decrease hERG inhibition potential and d) show 
efficacy in in vivo models.   

To address these objectives, it was decided to concentrate on substituted nitroimidazooxazine analogues. 
High-throughput screening of a library of nitroimidazooxazines at IPK (Institut Pasteur Korea) led to a 
number of hits from two subseries that were progressed into lead optimization. Medicinal chemistry 
work on those hit series was mainly concentrated on side chain variations, and particularly on 
incorporating new heteroaryl systems designed to improve the overall pharmacological profile of the 
current lead. To date, around 230 compounds were synthesized and screened in vitro at CSIR-CDRI 
against the intramacrophagic amastigote stage of the parasite (VL) expressing luciférase firefly reporter 
gene. From these, 190 compounds showed IC50 < 1 µM and more than 60 compounds had IC50 < 100 
nM. Selected compounds with excellent in vitro potential (potency as well as microsomal stability) were 
evaluated in vivo. Those compounds with the most encouraging efficacies in both mouse and hamster 
models of VL are currently being progressed as back-up candidates. Additional studies are in progress to 
further characterize these and to select a back-up compound with the best chance of becoming a 
successful clinical candidate. 
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Drugs for Neglected Diseases initiative (DNDi) is a collaborative, patients’ needs-driven, not-for-profit 
organization whose mission is to develop and make available new drugs for the most neglected tropical 
diseases, such as visceral leishmaniasis (VL). 
DNDi’s Lead Optimization programs aim to develop and improve chemical entities that have to fulfill 
the Target Product Profile (TPP) in terms of efficacy, safety and cost. To this end, building a robust and 
accurate screening cascade for identifying potential candidates from discovery screening to preclinical 
development is crucial. This is a dynamic, two-way process that depends on the results obtained through 
in vivo profiling and, retrospectively, from clinical outcomes. 
Partnership between DNDi, academic laboratories with leishmaniasis or series specific medicinal 
chemistry expertise and committed Contract Research Organizations led to the generation of a reasonable 
number of in vivo data both on pharmacokinetics and efficacy. 
Efficacy data was obtained through in vivo assessment in the Balb/c mouse model, and more recently in 
the Syrian hamster model developed at LMPH (Laboratory of Microbiology, Parasitology and Hygiene). 
This hamster model, which aims to predict results in humans as much as possible, showed robust and 
highly reproducible results. Supplemented by pharmacokinetic data in different species, this efficacy 
model allowed us to start building a preliminary assessment of the Pharmacokinetic/Pharmacodynamic 
(PK/PD) relationships for different new VL chemical series, such as oxaboroles and nitroimidazoles. 
Moreover, evaluation of existing drugs or new formulated drugs will allow us to benchmark this model, 
and, more importantly, will reinforce the accuracy of DNDi’s screening cascade through a better 
understanding of the in vitro / in vivo profiling as a function of the different mechanisms of action. 

  



 

NEW  DRUGS  FOR  LEISHMANIASIS:  FROM  SCREENING  TO  NEW  CANDIDATES  FOR  CLINICAL 

DEVELOPMENT 

Charles E. Mowbray 

 

Drugs for Neglected Diseases initiative (DNDi), Geneva, Switzerland 

 

The treatment options for patients suffering from visceral  leishmaniasis (VL) are  limited and are often 

old drugs with serious  limitations due to toxicity,  inconvenient routes of administration,  long duration 

of therapy and limited efficacy.  There is an urgent need to deliver a new generation of safe, effective 

and convenient medicines to tackle this disease and combat the threat of drug resistance. 

A  short  review of  the properties and  issues associated with  some of  the approved drugs  for VL will 

serve  to  underline  the  on‐going,  unmet medical  need  for  new  and  improved medicines.   However, 

there are significant challenges to targeting the protozoan Leishmania parasites which are the causative 

agents of VL.   There  are  few  validated  anti‐parasitic mechanisms  and  furthermore  the parasites  are 

intracellular presenting additional challenges in delivering drugs to their site of action. 

At DNDi we have adopted a phenotypic  screening approach  to  identify new chemical  leads.   We are 

fortunate  to have access to the screening collections of a number of generous partners; however we 

are  faced with a number of challenges  in selecting appropriate compounds  to most effectively utilize 

our available screening capacity.   Some of the  lessons and conclusions  from our screening campaigns 

will be presented. 

Our  screening  cascade  for  optimizing  initial  hits  into  optimized  leads  suitable  for  pre‐clinical  and 

subsequent  clinical  evaluation will  be  described  and  illustrated with  examples  of  leads  from  novel 

chemical classes which present promise for future clinical studies. 

 

   



 

Title:  

Treatment access challenges in leishmaniasis; recommendations 

Author name(s):  

Margriet den Boer1, Daniel Argaw1, Ivan Velez2, Jorge Alvar1,3 

Author affiliation(s):  

1 World Health Organization, Geneva; 2 PECET (Program for the Study and Control of Tropical 
Diseases), University of Antioquia, Medellin, Colombia; 3 Drugs for Neglected Diseases 
initiative, Geneva 

Abstract text 

In a world-wide survey performed in 2008-2010 in all countries endemic for leishmaniasis, a 
multitude of treatment access problems were investigated. A detailed analysis of the outcomes 
is the content of this presentation. 

Multiple challenges for treatment access are posed by a lack of access to leishmaniasis 
treatment services. Medicine related factors, such as limited production, high prices, absence 
of pooled forecasting and procurement, and a less-than-thorough quality supervision have 
caused regular supply ruptures in the past with serious consequences for programs. Other 
factors that impede treatment access include lack of National Leishmaniasis Control Programs 
in the majority of the countries, or inadequate funding to roll them out. Diagnosis and treatment 
is not always available at primary health care level, and many leishmaniasis-endemic areas are 
very remote, with no health facilities and poor means of transport. Especially in coetaneous 
forms, patients will often use traditional medicines based on plants and caustics that are 
perceived as a better option than treatment offered in health care facilities.  

Patients are generally extremely poor and suffer economical catastrophe when they spend time 
away from home in order to receive treatment, or cannot afford treatment at all. There is also a 
lack of awareness among patients of the serious nature of the disease, causing them to seek 
substandard private care. Where treatment is decentralized, inadequate trained human 
resources and discontinuous drug supply pose problems, and in some cases, ineffective means 
of diagnosis and drugs are offered, not in line with WHO’s recommendations.  

These problems can be overcome with increased commitment of the governments of endemic 
countries, development partners, and international donors, and continued cooperation with 
pharmaceutical manufacturers to make existing treatments accessible and develop new 
treatments that are safe and affordable. Recently, a significant difference in treatment access 
has been observed in South Sudan, delivering a proper response to the recent outbreak that 
affected more than 25,000 patients, in which the reported case fatality rate was <5%, much 
lower than compared to the outbreak in the nineties (35%).   
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ABSTRACT: 

The Leishmaniasis East Africa Platform (LEAP), founded by the Drugs for Neglected Diseases 
initiative (DNDi) in 2003, has three main objectives: to evaluate, validate and facilitate 
registration of new treatments for visceral leishmaniasis (VL) in the region; to strengthen 
clinical research capacity; and to serve as a base for on-going educational cooperation among 
Eastern African countries (Ethiopia, Kenya, Sudan and Uganda), facilitating standardization of 
procedures and practices in the region, within the confines of local regulations.  

A phase 3 clinical trial to evaluate the efficacy and safety of paromomycin (PM) alone versus 
sodium stibogluconate (SSG), as well as a short course combination of SSG&PM was 
completed by LEAP in January 2009. Consequently, in March 2010, the World Health 
Organization expert working group on Leishmaniases recommended the use of SSG&PM as the 
first line treatment for VL in East Africa. Shortly afterwards, the Federal Government of Sudan 
approved this recommendation in selected Ministry of Health sites, in collaboration with DNDi 
and Médecins Sans Frontières. The process of inclusion in national treatment guidelines and 
registration of PM is on-going in the other LEAP member countries.  

After the phase 3 clinical trials, the following steps were taken before the treatment was made 
available to patients: 

 Review by the expert advisory body of national drug regulatory authorities 

 Review by the national expert groups towards inclusion of  the short course SSG&PM 
combination in national VL guidelines 

 Revision of national VL guidelines and inclusion of SSG&PM on the essential 
medicines list in LEAP countries 

 Registration of PM 

 Pharmacovigilance studies were initiated  

 Community sensitization  



 

 Training of health workers 

Despite these measures and political will from the LEAP country governments, challenges 
remain and hinder comprehensive evaluation and registration of new medicines. 
Harmonization by Eastern African countries of the steps that follow successful completion 
of phase 3 studies is a priority to make sure effective medicines are actually available to 
patients. 
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Abstract: 

The most stringent evidence usually comes from randomized controlled clinical trials that have often 

been conducted in centres of excellence or referral hospital settings.  The results from such clinical 

trials are used to develop policy, which then needs to be implemented by National Control Programs in 

“real life settings” where most patients are treated. WHO held a technical expert committee to update 

the visceral leishmaniasis (VL) Guidelines in 2010 in which the treatment recommendations were 

revised for East Africa and South Asia.  It is then up to the individual countries to implement the WHO 

recommended policy change.  There are a number of issues that need to be addressed before 

recommendations based on results of phase III clinical trials can be implemented.  These include 

registration and/or inclusion on national essential drug lists of the drugs concerned, revision and 

approval of national treatment guidelines, provision of training to health care workers and feasibility of 

giving the new treatments in resource limited setting.     

Other important considerations when implementing new treatment which need be addressed include 

the evaluation of treatment in populations routinely excluded from clinical trials eg very young children, 

pregnant or lactating women.  In order to address this pharmacovigilance and effectiveness monitoring 

of new treatments in broader population is recommended and increasingly required by regulatory 

authorities.  

In order to address some of these issues two projects have been initiated adapted to the local situation 

and requirements of the individual settings to provide safety and or effectiveness data on new 

treatment in “real life settings”. The first project in East Africa is collecting Pharmacovigilance data on 

Sodium Stibogluconate and Paromomycin combination in all VL patients treated in 12 Sites in Ethiopia 

(3 sites), Kenya(2) , Sudan (6) and Uganda (1). A second project to evaluate safety and effectiveness of 

WHO recommended treatment regimens in India has started in 2 districts hospitals and 7 primary 

health care centres in Bihar, India.  The design and status of the projects, together with some of the 

challenges in setting up and conducting such projects will be presented. 
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Abstract text 

Post‐Kala‐azar Dermal Leishmaniasis (PKDL) is a neglected entity within visceral leishmaniasis (VL) and 

occurs in up to 60% of VL cases in Sudan and 10‐15% of VL in India and Bangladesh. Without control of 

PKDL, VL elimination efforts may not be achievable as PKDL patients are believed to be a reservoir for 

transmission. There are many issues that need to be addressed such as the burden of disease, 

pathogenesis and adequate diagnosis. Treatment is particularly difficult as in Africa most cases heal 

spontaneously whereas in Asia this does not seem to be the case. Current drug regimens are expensive, 

toxic and of long duration.In recent WHO meetings the lack of tools, gaps in knowledge and the need 

for a research agenda for PKDL were emphasized.  Early 2012 the Institute of One World Health/ PATH 

and the Drugs for Neglected initiative (DNDi) launched the PKDL Consortium; in the first meeting in 

Delhi (June 2012) 50 experts from all endemic areas attended. The following mission statement was 

adopted:  “The PKDL consortium is committed to promote and facilitate activities that lead to better 

understanding of all aspects of PKDL that are needed for improved clinical management and to achieve 

control of PKDL and VL.”It was agreed that the Consortium would focus on Research, Training, 

Advocacy and Coordination & Communication.  Four Working Groups were formed to identify research 

priorities in Epidemiology, Diagnosis, Treatment and Pathogenesis.   Cross‐cutting issues (between 

African and Asia) are given priority. In a follow‐up meeting in January 2013 research proposals will be 

developed in further detail. 

The PKDL Consortium had an excellent start and will continue to act as a forum to coordinate and to 

stimulate all PKDL related activities. 

 

  



 

 

Animal models in the evaluation and optimisation of new drugs for visceral and 
cutaneous Leishmaniasis 

Simon L. Croft, London School of Hygiene & Tropical Medicine, London WC1E 7HT, UK 

Animal models are a pre-requisite for drug R & D, having roles in (a) regulatory requirements, 
(b) as a guide to formulation / drug delivery, (c) for determination of selective activity within 
tissue/organ systems, (d) for determination of selective activity in acute and chronic models of 
infection, (e) for PK PD analysis, (f) for the evaluation of toxicity, and (g) for the identification of 
potential drug combinations. Appropriate models provide (i) species relevant to human 
infection, (ii) similarity of course of infection in animals and humans, and (iii) reproducible 
parasite burden. For visceral (VL) and cutaneous leishmaniasis (CL) most clinical isolates will 
infect rodent models (mice, hamsters, rats), parasites will infect target cells / tissues, defined 
parasite strains are available (sensitive and resistant), defined mouse strains available (self-
cure, non-cure; species/strain specific) are available and for VL models are validated with 
standard drugs; CL models provide some challenges.  
 
For drug development animal models should provide predictive data that is the efficacy and 
pharmacokinetics of novel anti-leishmanial compounds in acute and chronic models should 
predict activity in leishmaniasis patients, and the animal data should help to guide the selection 
of human dose levels and the design of clinical studies. Over the past decade the development 
of antibacterial drugs, and more recently antimalarials, the analysis of PK PD relationships has 
proved to be a valuable tool to improve these predictions. Information on plasma and tissue 
concentrations of novel compounds, on free and protein bound fractions in plasma and tissue, 
on the rate of kill and time course of anti-microbial effects has helped to determine exposure-
response relationships and construct PK-PD parameters that are predictive of clinical efficacy 
in humans. The current data available for anti-leishmanial drugs will be presented and the 
pathway to gaining the full data required will be discussed.    
   
 
 
 
 

 

 

 

 

  



 

 

 

POST KALA-AZAR DERMAL LEISHMANIASIS IN INDIA – PITFALLS IN DIAGNOSIS 
POONAM SALOTRA. 
NATIONAL INSTITUTE OF PATHOLOGY(ICMR), NEW DELHI - ÍNDIA. 
 
Parasites of Leishmania donovani complex cause visceral leishmaniasis (VL), which is endemic 
in the state of Bihar, Eastern U.P. and parts of West Bengal in India. About 5 -10% cases cured 
of VL develop post kala-azar dermal leishmaniasis (PKDL). The need to recognize the varied 
presentations of PKDL and treat them as a part of VL control program has been emphasized 
since PKDL is a reservoir for the causative parasite. Conventional diagnostic methods based 
on parasite detection by stained smears, histopathology and culture have poor sensitivity (35-
58%) and use invasive procedures. Serological tests like DAT, ELISA and rk-39 based tests 
are not conclusive for PKDL diagnosis because of persistence of anti-leishmanial antibodies 
after VL. Such limitations have been overcome w ith highly sensitive and specific molecular 
tests including PCR and nested PCR. We have developed a real-time PCR assay based on 
kinetoplastid DNA for a rapid and reliable diagnosis of PKDL. The assay is applicable for 
assessment of cure and to monitor the efficacy of new antileishmanial drugs. The assay 
revealed that the mean parasite burden was distinctly higher (P<0.0001) in nodular lesions 
(n=32, 33461 parasites/μg tissue DNA) compared to papular/macular lesions (n=30, 489 
parasites/μg tissue DNA). Further, Q-PCR assay using minimally-invasive slit aspirate as the 
diagnostic specimen offered sensitivity and specificity comparable to that w ith tissue biopsy. 
Additionally, we applied Loop-mediated isothermal amplification (LAMP) technique for specific 
amplification of target DNA under isothermal condition, as a simplified method for parasite 
detection without the need of sophisticated instruments. The LAMP assay, using SYBR green 
for detection of amplification product, applied to PKDL samples (n=62) show ed a high 
sensitivity (96.8%; 95% CI: 88.9-99.1%), and specificity (98.5%; 95% CI: 92.1-99.7%). The 
LAMP assay could be promoted as a diagnostic tool for simpler and sensitive diagnosis of 
PKDL in a cost effective manner. 
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Abstract 
Symptomatic infection with Leishmania infantum  in dogs has been shown to be associated with, 
increased blood parasite load as measured by qRT-PCR.  This increased parasite load rises concomitantly 
with increased antibody production.  Although infected dogs initially have a substantial CD4+ T cell 
proliferative response to L. infantum-specific antigens, as the dogs become polysymptomatic they lose 
this proliferative ability.  This loss occurs in conjunction with decreased IFN-γ production and increased 
IL-10 production by PBMC in response to L. infantum antigen. A combination of these immunological 
parameters could be used to predict disease progression. The loss L. infantum-specific CD4+ T cell 
proliferation was correlated with increased surface expression of Programmed Death (PD)-1, an immune 
inhibitory receptor, leading to T cell exhaustion. Block of PD-1 ligand (B7.H1) in PBMC from 
asymptomatic and symptomatic VL dogs leads to regained IFN-� production, antigen-specific T cell 
proliferation, and decreased IL-10 production. A combination of genetic and environmental factors 
probably explains why some dogs develop an effective immune response and others have only a partial 
response. A genome-wide association study of 104 boxer dogs with symptomatic infection and 115 boxer 
dogs with non-symptomatic infection detected regions on chromosomes 1, 4 and 20 associated with 
progression from infection to symptomatic disease. A single gene is not responsible for the phenotype of 
progression from infection to clinical leishmaniosis in the dog and it is estimated that a substantial part of 

the genome is affecting the trait “symptomatic infection” (1.6% of the genome). The genetic variance 

corresponds to  60% of the total observed phenotypic variance. 
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progression from infection to symptomatic disease. A single gene is not responsible for the phenotype of 
progression from infection to clinical leishmaniosis in the dog and it is estimated that a substantial part of 

the genome is affecting the trait “symptomatic infection” (1.6% of the genome). The genetic variance 

corresponds to  60% of the total observed phenotypic variance. 
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Dogs with overt leishmaniosis (CanL) show a Th2-like immune response resulting in tissue damage via 
different pathomechanisms, notably lymphoplasmocytic, lymphohistiocytic and/or granulomatous 
inflammation (e.g. nodular dermatitis), immune complex deposition (e.g. polyarthritis, 
glomerulonephritis, uveitis) and auto-antibody production (e.g. thrombocytopenia, myositis). Although 
the Th-cell dichotomy scenarios, presumably imposing on the immunopathogenicity of CanL, are 
complex and still unclear, Leishmania infantum infection in fact appears to induce a mixed Th1/Th2 
response in either asymptomatic or sick animals. Macrophages play a central role, through the secretion 
of IFN-γ, TNF-α and IL-2 cytokines by activated T-cells and nitric oxide production by themselves, 
hence mediating the intracellular killing of Leishmania amastigotes by apoptotic cell death. Macrophages 
are also lysed by CD8+ and/or CD4+ cytotoxic cells in a histocompatibility complex-restricted process 
that is suppressed in the symptomatic dog, only to compensate with an exaggerated IgG response to the 
parasite, that is the cornerstone of the underlying pathology and clinical disease. For some forms of the 
latter, IL-1, IFN-γ, TNF-α, and acute phase proteins have been incriminated. The clinical disease is 
basically expressed as exfoliative and/or ulcerative dermatitis, with or without nasodigital hyperkeratosis 
and onychogryphosis, glomerulonephritis, temporal muscle atrophic myositis, uveitis, keratoconjuctivitis 
sicca, epistaxis and/or polyarthritis. Chronic colitis, hepatitis, vasculitis,  myocarditis, osteomyelitis, and 
other conditions may appear with the clinical mainstay of CanL. An interplay between immune complex 
deposition/complement activation and granulomatous inflammation is most likely responsible for their 
induction. The pathomechanisms of the disease involve epistaxis (thrombocytopathy, serum 
hyperviscosity, rhinitis), myositis, exfoliative dermatitis, ulcerative dermatitis (role of vasculitis or 
cryoglobulinemia), cutaneous nodules (excessive granulation tissue formation) and keratoconjuctivitis 
sicca (periductal reaction & secretory retention, lacrimal adenitis & decreased tear production). Finally, 
the clinicopathological cadre of CanL contains anemia, hyperglobulinemia and profuse proteinuria, that 
may be asymptomatic, or associated with chronic kidney disease and/or nephrotic syndrome and may 
lead to thromboembolic disease or contribute to the dramatic deterioration of body condition. 
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Abstract text 
Sand flies (subfamily Phlebotominae) are the principal vectors of Leishmania parasites, though 
biting midges may be vectors among marsupials in northern Australia. Of over 900 sand fly 
species, less than 100 have been regarded as proven or putative vectors of Leishmania parasites. 
With the widespread use of polymerase chain reaction-based methodologies, several sand fly 
species have been found to carry genetic material of Leishmania spp., which suggests that the 
list of potential vectors of Leishmania parasites may be larger than currently appreciated. For 
instance, 21 sand fly species have been regarded as proven or putative vectors of Leishmania 
infantum in the Old World, whereas only 8 species in the Americas, according to a recent 
review. Considering the diversity of sand flies found in the New World, further research might 
reveal the existence of other putative vectors. While primarily transmitted by sand flies, L. 
infantum transmission may also occur by other ways, such as venereal transmission, congenital 
transmission, blood transfusion, and through needle sharing. The existence of secondary routes 
of L. infantum transmission in dogs (e.g., congenital, transfusional and venereal transmission) 
has been demonstrated experimentally and under natural conditions. There has also been 
speculation about the role of fleas and ticks in the transmission of L. infantum between dogs, but 
no convincing scientific evidence has been produced so far. Interestingly, the emergence of 
canine leishmaniasis among Foxhounds in the United States has been associated to non-vector-
borne transmission, but the existence of a sand fly vector (e.g., Lutzomyia shannoni and 
Lutzomyia vexator) in this country cannot be ruled out. Further research is needed to assess the 
vectorial competence of different sand flies currently referred to as putative vectors in both Old 
and New Worlds. It is also fundamental to understand the epidemiological significance (if any) 
of secondary modes of transmissions in the maintenance of L. infantum in an area where 
competent sand fly vectors are absent, although it seems unlikely that this parasite could subsist 
for long periods in a dog population by means of these routes. 
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The understanding of the epidemiology of canine leishmaniosis (CanL) (Leishmania infantum typically Li. 

MON1 in dogs with Phlebotomus perniciosus as common vector) in the Mediterranean basin has 

recently progressed. In the northern part (Portugal to Greece), several other strains have been isolated 

from dogs (i.e.: MON11‐27‐77‐105‐108‐199). The endemic zones (high % of positive dogs by 

molecular/serological diagnostic tools) are linked to abundant vectors including P. ariasi (west), P. 

neglectus (east) and P. tobbi, P. perfiliewi, P. longicuspis.  It is now clear that Leishmania may also 

develop in wild or domestic mammal species, with possible role as reservoirs.  Periendemic zones are 

surrounding active areas with expanding infection in dogs in south‐western France, northern Italy, and 

northern Spain (increase of vector populations, or travelling dogs). Non endemic (cryptodemic) areas 

are characterized by CanL cases where sandfly transmission is unlikely; the non‐vectorial transmission 

(venereal, vertical, direct) is now accepted with potential significance when autochthonous cases are 

described. Good health management, rapid detection, specific treatment and preventative methods 

influence the evolution of infection both at individual level and collective level (reduction of the 

infectivity to vector).  The cases of human visceral leishmaniasis (VL) are now mainly observed in 

severely immunocompromised patients whereas a significant % of healthy population is detected 



 

positive. In the eastern (Turkey to Egypt) and north‐African (Egypt to Morocco) Mediterranean, 

additional strains and suspected vectors are present (MON: 27–77–98–108; P. tobbi, P. syriacus, P. 

kandelakii and MON: 34‐37; P. ariasi, P. perfiliewi, P. longicuspis, P. langeroni). The situation is possibly 

complicated by the overlap with other zoonotic Leishmania spp. that focally infect dogs (i.e.: L. tropica). 

In these areas the epidemiology is influenced by arid climate and abundance of stray dogs (growing but 

still limited population of clinically healthy dogs) and the number of VL cases remains important. In 

many European countries human cases decreased spontaneously (no organized control of infected dogs 

or vectors), and infection is well controlled in dogs at early stages by treatment and preventative 

methods (prevent infection and/or role of source). This illustrates the importance of the concept of 

improvement of both human and canine health conditions (One Health approach).  
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Abstract text 
Canine leishmaniasis (CanL) is widespread in South America, where dogs may be infected by 
different species of Leishmania (e.g. L. amazonensis, L. braziliensis, L. infantum, L. panamensis 
and L. peruviana). Several phlebotomine sand flies have been regarded as proven or putative 
vectors of Leishmania parasites in South America, which further complicates the 
epidemiological puzzle of CanL in this region. CanL is prevalent in several South American 
countries and territories, and is spreading in southern Brazil, Argentina and Paraguay. The 
recent finding of Lutzomyia longipalpis in northern Uruguay indicates the potential risk for the 
introduction of L. infantum (if not yet introduced) in this region. Similarly, the recent report of 
L. braziliensis infection in a cat from French Guiana indicates that this parasite may also be 
circulating among dogs in this region. Studies suggest that the level of exposure to Leishmania 
spp. in endemic areas of South America may be dependent on the sex, age and breed of the 
dogs, varying from region to region, according to dog population and criteria of exposure (e.g. 
diagnostic tools used). For example, some studies reported higher prevalence rates of anti-
Leishmania antibodies among males in comparison with females, whereas others found no 
association between dog gender and seropositivity. Similarly, some authors found a high 
seroprevalence in young dogs (<1 y) whereas others in older dogs (1–6 y). Furthermore, some 
authors have reported a higher seropositivity in some breeds (e.g. Boxer and Cocker) in 
comparison with mongrel dogs. Low family income, owner’s knowledge regarding the vector, 
the dog staying predominantly in the backyard, and a lack of previous serological examination 
have been associated to the risk of L. infantum infection dogs in south-eastern Brazil. In north-
eastern Brazil, dwellings with a history of dogs culled by public health authorities in the last 12 
months had higher risk of having at least one seropositive dog as compared with dwellings with 
no history of dog culling. Interesting, another study in north-eastern Brazil indicated that higher 
owner education, pet attachment and perception of risk/disease were associated with decreased 
levels of dog seropositivity and with willingness to purchase preventatives for their pets. Further 
research is needed to piece together the puzzle surrounding the epidemiology of CanL in South 
America, which appears to be driven by several biotic and abiotic factors. 
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Abstract text 
Leishmaniasis caused by Leishmania infantum, or its synonym Leishmania chagasi, is a major 
potentially fatal zoonotic infection. The disease involves mainly humans and dogs, who are 
considered the main peridomestic reservoir host for human infection, and also suffer from 
severe clinical disease. In addition, natural L. infantum infection has been recorded in cats, 
horses, pigs and in a variety of wild mammal and marsupial species including: golden jackals 
(Canis aureus), red foxes (Vulpes vulpes), gray wolves (Canis lupus), crab-eating foxes 
(Cerdocyon thous),  opossums (Didelphis albiventris and D. marsupialis),  lynx (Lynx 
pradinus), hares (Lepus granatensis & L. yarkandensis), badgers (Meles meles), mongooses 
(Herpestes ichneumon), pine martens (Martes martes), genets (Geneta geneta),weasels (Mustela 
nivalis), seal (Monachus monachus), bat (Carollia perspicillata), rats (Rattus rattus & R. 
norvegicus) and other rodent species. Not every infected animal species may serve as a reservoir 
host, e.g. be responsible for parasite transmission to humans or animals. Reservoir hosts for 
Leishmania should have several characteristics in order to serve as efficient sources of blood 
meals with parasites for sand fly vectors: they should be abundant, infected at a high rate, 
attractive and infectious to sand flies, and able to maintain infection year round. The 
identification of blood meal belonging to a certain animal host in a considerable number of 
naturally-infected sand flies in a survey of an endemic region may provide evidence for the 
potential of this host to serve as reservoir. Apart of dogs and humans, only a small number of 
animal host species have been studied for their capacity to infect sand flies with L. infantum by 
xenodiagnosis. Studies have shown that domestic cats, hares, black rats, opossums and crab-
eating foxes can infect sand flies under experimental conditions. However, the mere ability to 
infect sand flies does not imply that the host is an epidemiologically-important reservoir which 
plays a role in sylvatic or domestic transmission at the population level. The transmission of L. 
infatnum from domestic dogs undoubtedly constitutes the main route for human infection in 
most endemic areas globally. In these areas people share the same habitat with dogs infected for 
long durations. Although asymptomatic dogs are infectious to sand flies, dogs with clinical signs 
of disease have been shown to have high parasite loads and be more infectious.  
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Abstract text 

Since April 2006 when the first cases of Human and Canine Visceral Leishmaniosis (VL)  were 
detected, Argentina became part of the list of South American countries affected by this 
disease. Unlike what happened in Brazil where the disease expanded gradually from the rural 
environment of the North East to the big urban areas. Argentina’s first outbreak occurred in the 
city of Posadas which has almost 400.000 inhabitants. The population of Posadas is heavily 



 

exposed to mass media and dog owners are committed to their animals as in other modern 
societies. In this context, the emergence of the disease triggered conflicts between dog owners 
and the city authorities, mainly because euthanasia of dogs with VL was the main measure of 
control suggested by the authorities. 
Nowadays, VL has expanded throughout the Northeast Region of Argentina and the presence 
of Lutzomyia longipalpis has been detected in five provinces (Misiones, Corrientes, Chaco, 
Formosa, and Entre Ríos), with a descending gradient of canine cases from north to south. 
Most of the cases are in the province of Misiones, in the extreme Northeast of the country, 
between Paraguay and Brazil. Other cases have been reported in geographically separate 
areas, such as the northwest of the country (Santiago del Estero), where the presence of L. 
longipalpis was not detected, and where Lutzomyia migonei could be involved. 
The total number of humans affected by VL between 2006 to 2012 is 103 with 11 deaths. About 
80% of the patients are from Misiones province. The others are from the provinces of 
Corrientes and Santiago del Estero where phlebotomines are present, or from distant areas 
due to the frequent movement of people and animals. The information available about dogs is 
still poor and there is no reliable data about prevalence in different cities with the exception of 
certain places.  
In the city of Posadas where the disease was first diagnosed, some official information 
indicated that the prevalence of dog infection is about 30% and this data is confirmed also from 
private practices.  
The experience of veterinarians who treat affected dogs shows that there is a great compliance 
of owners who receive adequate information and are likely to carry out the treatment, 
monitoring of dog progression and topical vector control.  
Despite this, the official policy in Argentina is to favour the elimination of positive animals and 
discourage treatment and vaccination against the disease. 
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Abstract text: 
 
In the last years, feline leishmaniosis has mostly received attention from an epidemiological point of 
view but many questions remain to be answered. The ten most frequently asked questions are: 1) Which 
Leishmania species are responsible for the feline infection and which is their geographical distribution?  
Molecular characterization has confirmed that the cat is infected by the same species found in dogs or 
humans and Leishmania infantum is the species responsible for the feline infection in the Mediterranean 
area. 2) What is the prevalence of L. infantum infection in cats in endemic areas? Studies on prevalence 
performed in these areas  provided a wide range of positivity: 0-68.5% for IFAT (cut off range 1:2-
1:100) and 0-61% for blood PCR. 3) How does transmission of Leishmania occur in the cat? 
Phlebotomine sand flies are involved because they feed on cats and can become infected after feeding on 
a cat affected by feline leishmaniosis. 4) Does L. infantum infection cause clinical manifestations in cats? 
Case reports published in the last 25 years show that the most frequent findings are skin lesions (mainly 
ulcerative or nodular dermatitis) and lymph node enlargement but other abnormalities can also be found. 



 

Hyperglobulinemia is  often seen. 5) Are there other conditions associated with the disease or L. 
infantum infection? The most common association is the occurrence of Feline Immunodeficiency Virus 
antibodies sometimes detected  also with  Feline Leukemia Virus antigenemia. 6) How is feline 
leishmaniosis diagnosed? Diagnosis is confirmed by direct methods (cytology, histology, culture, PCR) 
or serology (IFAT, ELISA). 7) How is feline leishmaniosis caused by L. infantum treated?  Allopurinol is 
the most frequently used drug. 8) What is the expected clinical response to treatment?  clinical 
improvement is usually obtained with a long term course of therapy. 9) Can Leishmania infection be 
prevented in cats? Currently proven preventative measures such as specific topical insecticides have not 
been studied in cats. 10) When cats should be tested for leishmaniosis? Cats living or travelling in 
endemic areas should be tested in case of clinical manifestations compatible with leishmaniosis.  In 
conclusion, information on feline leishmaniosis is growing but further studies are needed to investigate 
gaps of knowledge that exists mainly on the pathogenic role of Leishmania spp. in cats and on the actual 
role of infected cats as reservoir in this infection. 
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Abstract text: 

The  purposes  for which  the  diagnosis  of  Leishmania  infantum  infection  is  carried  out  include:  1)  to 

confirm clinical illness; and 2) to investigate the presence of “infection” for epidemiological studies, for 

screening  clinically  healthy  dogs  living  in  endemic  regions,  to  prevent  transmission  from  subclinical 

carriers by blood transfusion, to avoid the importation of infected dogs to non‐endemic countries, and 

to monitor response to treatment. For these reasons,  it  is  important to separate Leishmania  infection 

from  disease  and  to  apply  different  diagnostic  techniques  accordingly. Accurate  diagnosis  of  canine 

leishmaniosis  (CanL)  often  requires  an  integrated  approach  consisting  of  a  clinicopathological 

assessment and specific  laboratory tests. Clinical history, a thorough physical examination and several 

routine  diagnostic  tests  such  as  complete  blood  count,  biochemical  profile,  urinalysis  and  serum 

electrophoresis  can  help  to  raise  the  suspicion  index  for  this  disease.  The  detection  of  L.  infantum 

infection in dogs includes parasitological (cytology, histology, immunochemistry and culture), molecular 

(conventional,  nested  and  real‐time  polymerase  chain  reaction  [PCR])  and  serological  methods 

(qualitative  and  quantitative  antibody  tests).  Several  different  assays with  various  target  sequences 

using genomic or  kinetoplast DNA have been developed and  various  tissues  (including blood,  lymph 



 

node, bone marrow, spleen, skin and conjunctival swab) can be used for PCR detection of the parasite 

in dogs. Real‐time PCR allows the quantification of Leishmania loads in tissues of infected dogs, which is 

important  for  diagnosis  as  well  as  for  follow‐up  during  treatment.  Detection  of  specific  serum 

antibodies  should  preferably  be  based  on  quantitative  serological  techniques,  such  as  the 

immunofluorescence  antibody  test  (IFAT)  and  enzyme‐linked  immunosorbent  assay  (ELISA).  High 

antibody  levels  are  associated with  severe  parasitism  and  disease. However,  the  presence  of  lower 

antibody levels is not necessarily indicative of disease and further work‐up is necessary to confirm CanL 

by  other  diagnostic methods  such  as  cytology,  histopathology  and  PCR.  The  challenges  of  serology 

include  cross‐reactivity  with  other  pathogens  and  antibodies  elicited  by  vaccination  against  CanL. 

Information provided by PCR should not be separated from the data obtained from clinicopathological 

and serological evaluations. These should all be combined together for a comprehensive assessment. 
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Abstract text 

The diagnosis of canine leishmaniasis (CL) cannot be based on the physical examination, because 50% 
of cases may be asymptomatic. It needs to be based on physical, serological, parasitological and routine 
exams including complete blood count, biochemistry and urinalysis (Solano-Gallego et al., 2011). There 
are no laboratory techniques that can provide 100% sensitivity and specificity. In Brazil, serological, 
molecular and parasitological techniques are used. The serological assays used are ELISA and indirect 
immunofluorescence (IFI) with an IFI cut-off of ≥1:40, as directed by the Ministry of Health (MoH). 
However, studies have shown that IFI has variable sensitivity (72-100%) and specificity (52-100%) 
(Romero & Boelaert, 2010) as well as ELISA (30-100%) and (64-100%), respectively (Ferreira et al., 
2007; Porrozzi et al., 2007; Figueiredo et al., 2010). Since the Brazilian MoH determines the elimination 
of positive dogs, thousands are killed with false positives diagnoses (Alves & Bevilacqua, 2004). The 
scientific and civil communities question the ethical stance of the MoH, because examinations with low 
dilution are indicated only for screening (Campino & Maia, 2008). The recommended IFI titres for 
clinical diagnosis is ≥1:160 (Ribeiro et al., 2013). An IFI result with low titre may indicate prior 
exposure. IFI levels ≥1:160 can already be associated with clinical disease and increased parasite load 
(Reis et al., 2006; Baneth & Aroch, 2008). A rapid test is being implemented in Brazil, using the 
recombinant antigen K28 (rK26 and rK39) of Leishmania infantum. This test is used for screening, and 
positive samples are subjected to ELISA for confirmation. Its sensitivity is 47-98% and specificity 68-
96% (Schubach, 2011; Grimaldi et al., 2012). It detects early infections reducing the risk of false 
positives. Inconclusive serologic tests must be complemented by a parasitological exam. Cytology of the 
bone marrow has a sensitivity of 40-75%. Immunohistochemistry is used to evaluate the infectivity of 
dogs before and during treatment (Ribeiro, 2007). Molecular techniques are used in individual cases. 
They have high sensitivity and specificity and enable the quantification of the parasite load by real time 
PCR. This is important for monitoring treated dogs. The clinician should select the exams needed for 
diagnosis and use routine testing to assess the animal state, select treatment and establish the prognosis. 
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Abstract text 
Apart from its zoonotic nature, canine leishmaniasis (CanL) continues to be of major importance in 
veterinary medicine from the clinical standpoint, since there are several clinical conditions in dogs that 
can be very serious if proper treatment is not provided. 

Before deciding which treatment to use on a dog with leishmaniosis, it is necessary to evaluate the 
clinical signs, clinicopathologic parameters and the results of a quantitative serological test. With these 
three values, the LeishVet Group designed a four-stage clinical staging system. Depending on the clinical 
staging, different treatment regimens are recommended and the prognosis can be estimated. 

The treatment of this immune-mediated parasitic disease includes applying drugs with leishmanicidal or 
leishmanistatic activity, as well as those whose active principle has immunomodulating effects. 

To date, an active principle which is 100% effective has not been found since, generally speaking, most 
dogs improve from a clinical or pathological point of view but a “parasitological cure" is not achieved. In 
many cases, relapses occur after a period of time which depends on the drugs used and the individual 
immune response of each patient.  

Pentavalent antimonials and miltefosine still remain the drugs of choice for the treatment of CanL, as 
they usually induce clinical remission, and partial reduction on the parasitic burden although they do not 
prevent relapses; for this reason they are normally combined with allopurinol. 

Other drugs, such aminosidine, furazolidone, marbofloxacine, perifosine, OIPC, have been also recently 
evaluated, either alone or combined, with mixed results.  

We will review, update and assess the most recent clinical trials conducted to evaluate these new 
treatments to advance the current understanding of CanL parasiticide therapy. 
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Abstract text 

Clinical canine leishmaniosis is both an infection and an immunodeficiency. Dogs with clinical 
leishmaniosis develop a type of immune response that is unable to control the progression of the 
infection and the development of lesions and clinical signs. Once the disease has developed the animals 
show signs of immune-deficiency and immunopathologic abnormalities. Numerous attempts have been 
made to help the immune system to control the infection (immunotherapy), including: 



 

(1) Non-specific immune potentiating drugs. The only one with evidence of efficacy is 
domperidone, marketed in some European countries to prevent leishmaniosis and to treat 
mild/early disease.  Domperidone is a prolactinogogue drug which induces an increase of the T 
cell responses and of the phagocytic function of macrophages and neutrophils. Controlled trials 
have demonstrated that is a safe and effective alternative for the treatment of early/mild cases 
and seropositive animals. TLR activators (imidazoquinolines: imiquimod, resiquimod) are 
clearly helpful in cutaneous leishmaniosis and are promising in visceral leishmaniosis. 

(2) Cytokines.  There are a few experimental trials using γ-IFN, IL-12, anti-IL-10 and an IL-10 
receptor antagonist, but the results have been only partially satisfactory or inconsistent. These 
treatments are very expensive and are not available for use in clinical cases. Only canine γ-IFN 
has been marketed so far (in Japan). 

(3) Vaccines. There are several studies and trials demonstrating that vaccines can be used as 
therapeutic drugs in dogs with clinical leishmaniosis. In a clinical trial in Brasil the Leishmune® 
vaccine reduced the clinical signs and the parasite load, modulating the outcome of the infection 
and the dog's potential infectivity to phlebotomines. In another trial, the subunit vaccine Leish-
111f + MPL-SE was effective in the treatment of dogs with mild disease but not of dogs with 
severe clinical leishmaniosis. In Spain, an auto-vaccine prepared with parasites 
isolated/cultivated from the ill dog is marketed, although no clinical trials showing efficacy have 
been published. 

Immunotherapy in canine leishmaniosis is certainly challenging, but has clearly some advantages that 
make it very attractive. Less and milder side effects than traditional chemotherapy, absence of resistance 
and the possibility of using it in combined protocols together with parasiticidal drugs, are some of them. 
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Abstract text:  

Three  different  veterinary  vaccines  were  licensed  for  prophylaxis  against  canine  zoonotic  visceral 

leishmaniasis  (ZVL):  Leishmune®  (2004)  and  Leishtec®  (2007)  in  Brazil,  and  CaniLeish®  (LiEsap)  in  

Europe  (2011).  Leishmune®  and  CaniLeish® were  licensed  after  the  demonstration  of  their  vaccine 

efficacies  in kennel and  field assays while Leishtec® was  licensed based on  the  results of one kennel 

assay only. Leishmune®, composed of the Fucose–Mannose ligand antigen of L. donovani promastigotes 

and the QS21 and deacylated saponins of Q. saponaria was  immunogenic and  immunoprophylactic  in 

mice and hamsters and in dog field trials. After two years of vaccination, only 1% of 550 vaccinated and 

exposed dogs died of ZVL and 1.2% was symptomatic while 39% of deaths and 20.6% of symptomatic 

cases were  detected  among  untreated  exposed  controls.  The  vaccine  reduced  the  parasite  burden 

accessible  for  sand  flies.  The  antibodies  block  the  transmission  of  the  disease.  It  promoted 

parasitological and clinical cure of dogs while sterile cure required immunochemotherapy.  Leishmune® 

induced enhanced  levels of  IFN‐γ, NO and anti‐L. chagasi  IgG2,  the early and persistent activation of 



 

neutrophils  and  monocytes,  increased  the  CD8+  T‐cells  expressing  IFN‐γ  and  diminished  the 

CD4+/CD25+ T cell counts. Vaccinated dogs were not seroreactive and the vaccine displayed an additive 

effect over dog culling, promoting decrease of the incidence of canine & human ZVL in endemic areas. 

Its main antigen, the Nucleoside hydrolase (NH36) hydrolizes nucleosides and releases purines for the 

parasite DNA replication,  is a target for anti‐leishmanial drugs. Protection against L. chagasi  in mice  is 

related  to  its C‐terminal domain  (F3= amino‐acids 199‐314) and  is mediated mainly by a CD4+ T cell 

driven response with a lower contribution of CD8 + T cells. 

The Leishtec® vaccine, on the other hand  is composed of the A2 recombinant amastigote antigen and 

Q.  saponaria  saponin. The A2 antigen  contains an  immunogenic epitope  for CD4+ T helper  cells and 

multiple repetitive units encoding CD8+ T  lymphocyte (CTL) epitopes.   The A2 antigen  is associated to 

the  ability of  viscerotropic  species  to migrate  to  visceral organs.  In different  formulations,  Leishtec® 

showed protection in mice and in a kennel assay in Beagles (seven vaccinated dogs and four controls). 

The Leisthec® vaccine was tested  in a pre‐clinical trial  in Rhesus monkeys and  in a dog field assay for 

prophylaxis but the results are still unpublished.  

Support: FAPERJ; CNPQ 
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Canine leishmaniosis (CanL) is endemic in several European Countries, particularly in those of the 
Mediterranean Basin area.  Current climatic and ecological changes have also permitted some sandfly 
species to colonize some continental European areas that till a few years ago were considered 
Leishmania-free. CanL spread is also possible because of the absence of strict limits on the importation 
of infected dogs from endemic to non-endemic countries. For these reasons, CanL constitutes a challenge 
for veterinary and public health in most parts of Europe. The main strategies for control of Leishmania 
infection are the use of repellents against sandflies and the very recent introduction of a specific licensed 
CanL vaccine, (Canileish®, Virbac). This product consists of cultured Leishmania infantum excreted 
secreted proteins (ESP), the dominant antigen of which is the promastigote surface antigen (PSA). 
Canileish® is adjuvanted with purified Quillaja saponaria extract (QA-21) which is demonstrated to 
induce a good cell-mediated response. The vaccine is indicated for the active immunization of 
Leishmania-negative dogs from 6 months of age and induces a 1-year duration of immunity. To date 
there are few published studies about CaniLeish® efficacy.  However it seems clear that this vaccine 
produces a strong T helper1 (Th1)-profile cell-mediated response within three weeks of completing the 
primary course, and that this response reduces the parasite load in pre-infected macrophages in vitro. 
Moreover, a two year field trial performed on 90 beagle dogs in Italy and Spain showed that although the 
vaccine did not protect dogs from initial infection, it decreased the risk of developing progressive 
infections by about four fold in natural conditions of high intensity of transmission. More than 1 million 
vaccine doses have been sold in Europe, mostly in Portugal, Spain, Italy, France and Greece, 
corresponding to 2% of  the well-cared for canine population (15 millions). To be applied on a large 
scale the most relevant points that need clarification are the capability of the vaccine to protect dogs for 
long periods independently from the endemicity of the area, the difficulty to distinguish vaccinated from 
infected dogs by serological methods and the infectivity of vaccinated dogs to phlebotomine vectors. 
Vaccination should be regarded as one of multiple strategies (including control of sandfly exposure and 
control of stray dogs) in the management of this disease within the dog population. 
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Abstract text (word count: 2473) 
Canine leishmaniosis (CanL) by Leishmania infantum is worldwide diffused and endemic in southern 
Europe, Africa, Middle and Far Eastern countries and in the Americas. In southern Europe, where CanL 
is endemic, about 4,000 new human cases are reported yearly. Human and canine infections are closely 
associated and they typically occur in ‘hotspots’ of infection where environmental and climatic 
conditions are suitable for the development of the vectors. Over the last decades, considerable efforts 
have been directed towards developing novel and cost-effective control strategies against this disease in 
endemic areas. However, due to the complexities involved in the transmission of L. infantum, the control 
of CanL has proven challenging, and none of the proposed strategies (e.g., dog culling in Brazil) have 
yielded satisfactory results so far. For example, the use of insecticide house spraying against 
phlebotomine sand flies has been unsuccessful in Brazil, due to the fact that vectors are present during 
the whole year. Concerns regarding potential environmental and human health hazards have prompted 
the substitution of organochlorines by synthetic pyrethroids. The use of pyrethroids with repellent 
properties in spot-on formulations or as impregnated collars shown to be useful and cost-effective to 
reduce the risk of L. infantum infection in dog populations. For example the use of deltamethrin-
impregnated dog collars resulted in a protection rate against CanL from 50% to 86%, over two 
consecutive transmission seasons in Europe. Recently, a study investigated the efficacy of a collar 
containing a combination of 10% imidacloprid and 4.5% flumethrin to prevent L. infantum infections in 
young dogs from a hyper-endemic area of southern Italy. Sixty-three dogs were collared (Group A) while 
61 were left untreated (Group B), from March-April 2011 until March 2012. Serological, cytological and 
molecular tests were performed to detect the presence of L. infantum in multiple tissues. At the end of the 
trial, no dog from Group A proved positive for L. infantum at any follow-up, whereas 22 dogs from 
Group B were infected (incidence density rate = 45.1%). Results indicated that collars conferred long-
term protection against L. infantum infection in dogs, representing a reliable and sustainable strategy to 
control the spread of CanL in hyper-endemic areas. This strategy will also ultimately result in the 
reduction of associated risks to human health. 
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MOVING FORWARD IN THE MANAGEMENT OF CUTANEOUS LEISHMANIASIS 

Co‐Chairs:   Ana Rabello ‐ Fiocruz, Belo Horizonte, Brazil 

Robert Sebbag ‐ Access to Medicines, Sanofi, Paris, France 
 
Improving access to leishmaniasis treatment  
Robert Sebbag ‐ Access to Medicines, Sanofi, Paris, France 
Public‐private partnerships in leishmaniasis : the  WHO perspective  
Daniel Argaw ‐ WHO, Geneva, Switzerland 
Development of a multidisciplinary model of care for CL patients in Pernambuco   
Otamires Alves da Silva ‐ Centro de Pesquisas Aggeu Magalhaes,  Fiocruz, Brazil  
A retrospective cohort  analysis of the efficacy and safety of meglumine antimoniate and SSG 
in Peruvian patients with CL  
Alejandro Llanos Cuentas ‐ Alexander von Humboldt Institute, Lima, Peru 
Development of a topical meglumine antimoniate formulation: 1st in vivo results   
Bartira Rossi‐Bergmann  ‐ Instituto de Biofísica Carlos Chagas Filho, Rio de Janeiro, Brazil 

Standardised criteria for clinical trials in CL   
Byron Arana ‐ DNDi, Geneva, Switzerland 
 
“Moving forward in the management of cutaneous leishmaniasis"  
 
 
Each year, according to WHO estimates (PLOS One 7, May 2012, e 3671)  between  700,000 

and 1. 2 million patients  will be affected by cutaneous leishmaniasis (CL), divided fairly evenly, 

between the 3 principal endemic foci, the Americas, the Mediterranean Basin, and Western 

Asia, from the Middle East to Central Asia.  As is recognized by all, there is a need in the 

management of CL for greater access to treatment for all affected patients, and for new 

treatments that are better adapted to patients’ needs.  

 

This symposium,  chaired by Prof Ana Rabello (Fio Cruz Belo Horizonte), and Dr Robert Sebbag 

(Sanofi Access to Medicines), after an initial global overview of public private partnerships in 

leishmaniasis from the WHO perspective (Dr D Araw, WHO Geneva) , and a presentation on 

improving access to treatment for leishmania patients by Dr Sebbag,  will focus on some of the 

clinical and research activity in cutaneous leishmaniasis being performed  in Latin America.  

Dr Otamires (Fio Cruz Recife) will talk about an integrated management programmme in an 

area in Pernambuco, which has greatly reduced the impact of the disease. Prof Alexandro 

Llanos  Cuentas (von Humboldt Institute, Lima) will present a retrospective cohort analysis 

study of  CL patients treated with either meglumine antimoniate or sodium stibugluconate).  

Prof Bartira Rossi‐Bergmann (Federal University of Rio  de Janeiro)  will present  early animal 

 results of studies on a topical meglumine ointment  being developed by Sanofi. 

Finally Dr Byron Arana (TDR/DNDi, Geneva) will present the recently developed criteria for  the 

conduct of  leishmania clinical trials in CL, which are designed to accelerate the arrival of new 

treatments, by ensuring  that the data obtained from studies performed, can, if positive,  be 

used to obtain  approval from regulatory authorities for the tested compound(s) .   



 

CVs 

Prof Ana Rabello 

Prof Ana Rabello is currently Head of the Laboratory of Clinical Research in Infectious Diseases 

at the Oswaldo Cruz Foundation  (Fiocruz),  in Belo Horizonte, Brazil. She also coordinates the 

Leishmaniasis Clinical Reference Center at the Fiocruz unit. She graduated as a Medical Doctor 

and  then  specialised  in  Internal Medicine and Clinical Pathology, completing a Master and a 

PhD in Tropical Medicine at the Federal University of Minas Gerais state, Brazil. Dr Rabello has 

been  at  the  Fiocruz,  since  1989.  She  is  Professor  and  Supervisor  of  the  Post‐graduate 

Programme of Health Sciences. She also coordinates courses on Ethics of Research  involving 

Humans,  and  on  Leishmaniasis. Dr  Rabello  has  published  over  90  articles  in  peer‐reviewed 

journals. Her main research interests are control measures for leishmaniasis, experimental and 

clinical therapy for leishmaniasis, diagnosis of leishmaniasis and schistosomiasis. Dr Rabello has 

been  the  recipient  since  1996  of  a  Scholarship  in  Research  Productivity  from  the  Brazilian 

National Council Research. She has also been since 2012 the coordinator of the Programme for 

Innovation for Diagnosis and Drugs for Neglected Diseases of Fiocruz and DNDi, in partnership 

with the Secretariat of Science, Technology and Strategic Inputs/Brazilian Ministry of Health. 

 

 

 

Dr Robert Sebbag 

Dr Robert Sebbag  is Vice President Access to Medicines at Sanofi and  leads the development 

and  implementation of the company’s strategy to  improve access to medicines  in developing 

and emerging countries.   Dr. Sebbag has worked  in Brussels for the European Pharmaceutical 

Industry Association  (EFPIA)  on  creating  a  communications  platform  for  the  pharmaceutical 

companies operating in Europe. Prior to this, he was Senior Vice President of Communications 

for the vaccine company, Aventis Pasteur  (today known as Sanofi Pasteur).  In addition to his 

activities within  the pharmaceutical  industry, Dr Sebbag  is also  teaching Public Health within 

the Paris hospital system, focusing on tropical parasitic diseases. Dr Sebbag is active within the 

French  Red  Cross  and  has  participated  in  numerous  health  missions  in  the  Southern 

Hemisphere. Dr. Sebbag  is a Medical Doctor with  specialty  in  tropical parasitic diseases and 

training in psychiatry. 

Dr Daniel Argaw 

Dr Daniel Argaw  is currently Medical Officer  for the Leishmaniasis Control Programme  in the 

Department of Neglected Tropical Diseases at the World Health Organization (WHO). Prior to 

this, Dr Argaw was the National Programme Officer for Disease Prevention and Control at the 

Ethiopia  country office of  the WHO.   Dr Argaw  trained as a Medical Doctor at Addis Ababa 

University, Ethiopia. He obtained a Master of Public Health from Addis Ababa University and a 

Master of Advanced Studies in Community Health from the University of Innsbruck, Austria. He 

has  completed  numerous  international  postgraduate  trainings  including:  Communicable 



 

Disease Surveillance (Swiss Tropical Institute, Basel, Switzerland), International Training Course 

on  Tropical  Disease  Control  (Jiangsu  Institute  of  Parasitic  Diseases,  China),  National  Health 

Development and Management of Infectious Diseases (University of Tokyo, Japan) 

Dr Argaw has extensive experience in disease prevention and control, heath programmes and 

services management,  i.e., planning,  implementing, monitoring and evaluation of particularly 

communicable disease control, and reproductive health programmes at international, national 

and  regional  level. Dr Argaw has published over 30 peer‐reviewed papers or book  chapters 

mainly on leishmaniasis, but also on malaria and HIV/AIDS. 

Dr Otamires Alves da Silva 
From  1989  to  1990 Otamires  Alves  da  Silva  held  a  specialization  in  immunoparasitology  at 

Université  de  Toulouse  III  (Paul  Sabatier)  U.T.  III,  Toulouse,  France  and  completed  her 

doctorate degree in public health at Université de Paris VI (Pierre et Marie Curie) in 1995. She 

has published 13 articles in specialized journals, 2 book chapters, 39 works in scientific events, 

also furnishing information for 15 texts released in newspapers. She has supervised 11 master 

thesis, 1 PhD thesis, holding a substitute position in 2 others, in addition to having supervised 4 

scientific  initiation work  in  collective health  care. She acts  in  the  collective health  field with 

focus on public health.  In her professional activities she has  interacted with 97 coworkers  in 

the  coauthorship  of  scientific  papers,  participated  in  the  board  of  examiners  in  a  public 

examination,  in 6 consulting processes, having  issued 3 technical opinions and being  involved 

in  7  projects  preparation.  She  is  an  associate  researcher  and  currently  Head  of  the 

Leishmaniasis  Laboratory at Centro de Pesquisas Aggeu Magalhães/Fundação Oswaldo Cruz. 

She  is  the  coordinator  of  the  Leishmaniasis  Program  in  the  Department  of  Parasitology  of 

CPqAM/Fiocruz.  In  the  municipality  of  São  Vicente  Ferrer/PE  she  has  coordinated  the 

"Leishmaniasis  Program" where  she  created  a  "laboratory  for  endemic  diseases  research", 

which was  installed and maintained with the financial aid of Sanofi Group France, with whom 

she has been working since 2002  in the fight against human and animal Leishmaniasis    in the 

State of Pernambuco. She has coordinated the project for the installation of drinking water in 5 

municipal  schools  in  St.  Vincent  Ferrer/PE with  the  support  from    "Agence  de  l'eau  Seine 

Normandie/AESN‐France. In 2005, a DVD movie related to her research lab and field activities 

was produced, which  is used as an educational material  in the health care field.  In 2007, she 

participated  as  a  technical  consultant  for  the  launch  of  a magazine  on  leishmaniasis  in  the 

municipality of Penalva in São Luiz of Maranhão. She wrote a chapter in the book "Les chemins 

solidaires", released on March 21st, 2008 in Paris, with the presence of the authors. From April 

30,  2009,  she  has  been  appointed  for  a  five‐year  period  as  the  Leishmaniasis  program 

coordinator in Timbaúba municipality in Pernambuco. 

Prof Alejandro Llanos Cuentas 
Prof Alejandro Llanos Cuentas is currently head of the Leishmaniasis Group, at the "Alexander 
von  Humboldt"  Institute  of  Tropical Medicine  of  the  University  Peruana  Cayetano  Heredia 
(UPCH) in Lima, Peru. He is also Principal Professor at the Departments of Medicine and Public 
Health, and Dean of the School of Public Health at UPCH. He was also for 4 years the Director 
of the Global Fund Initiative in Malaria Control in the Cross Border Areas of the Andean region 
(Colombia, Ecuador, Peru, Venezuela). Pof Llanos Cuentas trained as a Medical Doctor at UPCH, 
prior to specializing  in Infectious Diseases and Tropical Medicine. He subsequently obtained a 
Master’s  degree  in  Tropical  Medicine  at  the  University  of  Brasilia,  Brazil  and  a  PhD  in 



 

Epidemiology at  the London School of Tropical Medicine & Hygiene. Prof Llanos Cuentas has 
over twenty years of experience in the planning, implementation, monitoring and evaluation of 
research  in epidemiology  and  interventions  for  the prevention  and  control of  leishmaniasis, 
malaria and Bartonellosis. He has published extensively in these areas. 
 

 

 

 

Prof Bartira Rossi‐Bergmann 

Prof  Bartira  Rossi‐Bergmann  obtained  her  BSc  in  Biomedical    Sciences  at University  of  São 

Paulo (Brazil) in 1981. Then, she got her MSc in Medical Parasitology from LSHTM (UK) in 1982, 

and PhD in Biology from Brunel University (UK) in 1987 on Immunology of trypanosomatids. In 

1994,  she  carried postdoctoral  studies  at  the University of Toronto  (Canada) on  tolerogenic 

vaccination. Presently, she  is Professor of Parasitology and  Immunology at Federal University 

of  Rio  de  Janeiro  (Brazil)  and  head  of  the  Immunopharmacology Group.   Her  interests  are 

focused on antileishmanial chemotherapy and vaccination. Particular attention  is paid  to  the 

use of nanotechnological tools for sustained drug release from subcutaneous implants, needle‐

free nanosystems applicable to topical and oral chemotherapy, and mucosal vaccination.    

Dr Byron Arana 

Dr  Byron  Arana  is  currently Head  of  the  Cutaneous  Leishmaniasis  Programme  at Drugs  for 

Neglected  Diseases  initiatives  (DNDi).     He  has  over  twenty  years’  experience  working  on 

clinical  trials  and  epidemiological  studies, mainly  in  cutaneous  leishmaniasis, onchocerciasis, 

diarrheal and respiratory diseases. Since 2008, Dr Arana has been managing the clinical trials 

on  visceral  leishmaniasis that  TDR‐WHO  is  supporting  in  the  Indian  Subcontinent,  and 

participating  in  the development  and  implementation of  strategies  in  support of  the  Indian 

subcontinent’s   visceral  leishmaniasis  elimination  program.    From  2000  to  2008,  Dr  Arana 

served as Co‐Director of the Center for Health Studies, at Universidad del Valle de Guatemala, 

Guatemala and managing the first cooperative agreement between the Universidad del Valle 

de Guatemala and the Centers for Diseases Control, Atlanta, to support the implementation of 

multidisciplinary  field  and  laboratory  research  on  tropical  diseases  in  the  Central  America 

region.   Dr Arana  received his medical  training  at  the Universidad  San Carlos of Guatemala 

(1983)  and  his  doctoral  degree  on  Tropical Medicine  from  the  University  of  Liverpool,  UK 

(1998). Dr Arana has published extensively, especially on leishmaniasis. 

 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 

SATELLITE SYMPOSIUM 7, 9, 10 
WHO/PAHO 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
[LB01] 
VISCERAL LEISHMANIASIS OUTBREAK RESPONSE IN SOUTH SUDAN 2009-2012. 
ABUBAKAR AM (1), RUIZ-POSTIGO JA (2) , PITA J (1), LUGGA MC (3), BEN-ISMAIL R (2), 
ARGAW-DAGNE D (4) AND ALVAR J (4): 
1:WORLD HEALTH ORGANIZATION, SOUTH SUDAN COUNTRY OFFICE, JUBA, SOUTH SUDAN 2: WORLD HEALTH ORGANIZATION, EASTERN 
MEDITERRANEAN REGIONAL OFFICE, CAIRO, EGYPT. 3:THE MINISTRY OF HEALTH, REPUBLIC OF SOUTH SUDAN 4: WORLD HEALTH ORGANIZATION, 
GENEVA, SWITZERLAND.  
South Sudan is among the countries with the highest burden of neglected tropical diseases (NTD) worldwide. Visceral 
leishmaniasis (VL) is a major public health problem in South Sudan, and it is endemic in four states, namely Upper Nile, Unity, 
Jonglei and Eastern Equatoria.  The actual prevalence of VL in South Sudan is unknown due to lack of accurate reporting of the 
disease. Nonetheless, over 2 million people are considered to be at risk for VL.  
 
VL in south Sudan is caused by L. donovani and the implicated vectors are P. orientalis and P.martini. In the past three decades, 
seasonal VL outbreaks had devastated Sudan and South Sudan, and claimed thousands of lives. The most recent outbreak was 
confirmed in September 2009 and reached its peak in 2010 and remained protracted until now.  
 
Since September 2009 until December 2012, 28 512 VL new cases and 878 related deaths were reported from 27 treatment 
centers in 17 counties and four states. Of these cases, 90% (25 939/28 512) were primary VL cases, whereas 9% (2 461/28 512) 
were secondary cases (relapses and PKDL). Of these new cases, 72% (20 529/28 512) were children less than 17 years of age, 
52% (14 826/28 512) were males and 48% (13 685/28 512) females. The overall case fatality rate (CFR) from the 27 treatment 
facilities was 3.1% (878/28 512). The reported CFR has decreased progressively from the year 2009 until 2012. In 2010, 4.1% 
(393/9695) was lower than in 2009, 6% (115/1914) (p<0.001). In 2011, 2.5% (293/11 888), was also lower than the previous 
year (p<0.001). In 2012 the CFR reported was 1.54% (77/5015). This was the first time over the last 20 years that the annual 
CFR in South Sudan had been significantly reported below 4%. 
 
Timely and well-coordinated multisectoral responses had positively impacted the treatment outcomes and overall reduction of 
case fatality rate. The response includes the expansion of treatment services, training of health workers on case management, 
early diagnosis and prompt treatment by using combination of sodium stibogluconate plus paromomycin for 17 days and 
AmBisome® as second line therapy for relapses, VL/HIV coinfected,  severe and other complicated cases. Moreover availability 
of rapid diagnostic tests, nutritional support services, and health education and social mobilization have also contributed to 
reduce the impact of this major epidemic. 
 
[LB02] 
LEISHMANIAISIS CONTROL IN AFRICA IN THE CONTEXT OF THE COUNTRY 
NEGLECTED TROPICAL DISEASES MASTER PLANS 
ISSA SANOU1, BONIFACE KINVI1, ADIELE ONYEZE1, LANDRY BIDE1, ALEXANDRE 
TIENDREBEOGO1, ABATE MULUGETA2, DANIEL A. DAGNE3  
1 NTD PROGRAMME, WHO AFRO, BRAZZAVILLE, CONGO, 2 NTD WHO ADDIS ABABA, ETHIOPIA, 3 WHO NTD DEPARTMENT, GENEVA, SWITZERLAND 
Leishmaniasis remains a major neglected tropical disease (NTD) in the African Region, which home to about 17% of the global 
burden of the disease. The visceral form of Leishmaniasis affects mainly East African countries, and the cutaneous form of the 
disease has been reported in at least 26 countries. Furthermore, in most countries, the disease is co-endemic with other 
NTDs targeted for control, elimination or eradication in the Region. However, the full scope of Leishmaniasis endemicity in 
the African Region is not known.  
The main challenges related to the control of Leishmaniasis include: (i) establishing and strengthening national Leishmaniasis 
programme capacity (ii) assessing Leishamaniasis burden in countries, iii) mobilizing adequate resources for Leishmaniasis 
programme.  
In order to accelerate the control of Leishmaniasis and other NTDs, 36 countries have developed multi-year NTD strategic 
plans, also called “NTD Master Plans” with the support of WHO/AFRO. The Master Plans represent a strong platform for 
harmonized planning and prioritization and integrated budgeting and resource mobilization. In addition, the Master Plans enable 
harmonizing interventions, treatments, drug supply, logistics, capacity building, as well as integrated monitoring, surveillance 
and operations research. The major strategic priorities of the NTD Master Plan include scaling up access to interventions, 
treatment including Leishmaniasis. 
Assessment of the burden of Leishmaniasis in 12 countries by 2014, and the establishment and strengthening of national 
Leishmaniasis programme in 12 countries by 2015 are the major Regional milestones. The major activities for Leishmaniasis 
control include: (i) assessment of diseases burden, (ii) developing annual plans, (iii) mobilizing adequate resources for 
programme interventions, (iv) integration of Leishmaniasis programme with other NTDs, and (v) establishing linkages with HIV, 
vector control and sanitation programmes. 
The availability of NTD Master Plan is an opportunity to enhance Leishmaniasis control in the African Region. 
 
     
[LB03] 
CONTROL OF THE LEISHMANISES: GLOBAL PERSPECTIVE  
DANIEL ARGAW-DAGNE, JEAN JANNIN 
INNOVATIVE AND INTENSIFIED DISEASE MANAGEMENT, NEGLECTED TROPICAL DISEASE, WORLD HEALTH ORGANIZATION, GENEVA, SWITZERLAND 
 
The  sixtieth World Health Assembly  (2007)  resolution on  leishmaniasis  control was  a major milestone  that urged member 
states and WHO to reinforce efforts to set up national control programmes. It called for creation of conditions to enable WHO 
to  take  a  leading  role  for  the  initiation,  scale‐up,  maintenance  and  monitoring  of  national  and  regional  leishmaniasis 



 

prevention  and  control  programmes.  The WHO  since  then  has made  substantive  progresses  in  framing  policy  guidelines, 
setting up regional and national strategic control frameworks, supporting national programmes and building the national and 
periphepheral  health  capacities,  designing  appropriate  epidemiological  surveillance  tools  and  providing  improved  global 
incidence estimate data as well as strongly improving access to drugs. According to the recently published WHO leishmaniasis 
Global incidence estimate data, although  leishmaniasis is prevalent in more than ninety eight countries and three territories, 
six  countries:  Bangladesh,  Brazil,  Ethiopia,  India,  south  Sudan  and  Sudan    harbor  90%  of  the  global  visceral  leishmaniasis 
burden. Cutaneous  leishmaniasis much more widely distributed  in  countries  in  the Americas eastern Mediteranean  region, 
extending from middle east to western and central Asian countries. The series impact of the disease remains underestimated 
as it is very difficult to get accurate global morbidity and mortality data due to the weak health information and surveillance 
system in most of the affected countries. The recently adopted NTD road map has clearly stipulated the leishmaniasis control 
or elimination  strategic milestones  for  the different epidemiological  zones of  the WHO  regions.  In  this NTD  road map  it  is 
envisagedto reduce  the  incidence visceral  leishmaniasis  to  less  than one case per 10,000 population per year at sub‐district 
level  in the endemic countries of South East Asia aiming for elimination as a public health problem by the year 2020.  In the 
other endemic regions high level milestones have been also set by nosogeographical entity to control the three forms of the 
disease. In order to achieve these milestones and bring impactful changes, a concerted and coordinated effort is required to 
revamp the control programs, accessing remote endemic areas by scaling‐up and expanding service delivery and strengthening 
the surveillance system. Countries should take the lead and ownership of the national programmes to ensure equitable access 
to services, the continuity of services and achievements of the targets. 

 
[LB04] 
WHO’S SUPPORT AND COLLABORATIVE EFFORTS TOWARDS THE VISCERAL 
LEISHMANIASIS PROGRAMME IN ETHIOPIA 
ABATE M BESHAH1, ABEBAYEHU A MENGISTU1, ISSA SANOU2, DANIEL ARGAW DAGNE3  
1:WHO, NTD, Addis Ababa, Ethiopia. 2.:WHO AFRO NTD, Brazzaville  3. WHO, NTD, Geneva, Switzerland. 
 
Ethiopia	is	one	of	the	major	visceral	leishmaniasis	(VL)	endemic	countries	with	an	estimated	annual	incidence	of	3700‐
7400	as	per	the	recently	published	WHO	global	estimates	of	 leishmaniasis	 incidence(	2012).	Five	regions	of	the	country	
are	endemic	for	VL	with	estimated	2.9	million	people	at	risk	of	infection.	The	VL/HIV	co‐infection	rate	is	also	one	of	the	
highest	in	the	world	with	reported	20‐30%	co‐infection	rate	in	2000	.	However,	in	recent	years	the	VL/HIV	co‐infection	
rate	is	on	the	decline.	
The	 national	 VL	 control	 programme	 is	 established	 in	 2006	 following	 the	 2005	 outbreak	 in	 the	 northern	 part	 of	 the	
country.	WHO	assisted	the	Ministry	of	Health	(MOH)	in	the	outbreak	investigation	and	response	in	the	area	and	extended	
the	 support	 to	 the	 initiation	 and	 expansion	 of	 the	 national	 control	 programme.	 The	 control	 programme	 in	 Ethiopia	
entails	 early	diagnosis	and	prompt	 treatment,	 integrated	vector	 control,	 surveillance	and	 improving	public	 awareness	
with	strong	social	mobilization.	WHO	provides	support	in	capacity	building,	availing	drugs	and	diagnostics,	surveillance,	
review	of	guidelines	and	tools,	and	operational	studies.		
Through	 the	 WHO	 support,	 services	 have	 been	 decentralized	 to	 the	 endemic	 regions.	 The	 number	 of	 treated	 cases	
increased	 from	 1083	 in	 2009	 to	 2500	 in	 2012.	 Deployment	 of	 mobile	 teams	 in	 the	 most	 endemic	 areas	 helped	 to	
strengthen	the	early	detection	of	cases	and	improved	community	awareness.	Mapping	the	geographical	distribution	and	
investigations	into	entomological	risk	factors	is	undergoing.	The	MOH	has	recognized	Leishmaniasis	as	one	of	the	most	
neglected	diseases	and	is	working	to	strengthen	the	coordination	and	partnership	in	the	context	of	the	Integrated	NTD	
Control	Programme	where	WHO	is	playing	the	leading	role.	Although	inadequate	funding	and	high	VL/HIV	co‐infection	
rate	may	pose	challenge	to	the	national	leishmaniasis	control	efforts,	the	support	has	brought	success	in	the	control	of	
leishmanaisis	in	Ethiopia.	
 
[lb05] 
OVERVIEW OF CUTANEOUS LEISHMANIASIS IN THE EASTERN MEDITERRANEAN REGION  
RUIZ‐POSTIGO JA (1), BEN‐ISMAIL R (1), ARGAW‐DAGNE D (2), JANNIN J (2) 
(1)World Health Organization, Eastern Mediterranean Regional Office, Cairo, Egypt. (2)World Health Organization, headquarters, Geneva, Switzerland 
 

Cutaneous  leishmaniasis  (CL)  is major public health problem  in  the WHO Eastern Mediterranean Region  (EMR). Around 100 
000  cases, which  represents  about 57% of  the CL burden worldwide,  are  reported on  average  annually.  The disease  lacks 
accurate reporting of cases, with actual prevalence estimated at three to five times more than notified. Out of the 23 countries 
in  the EMR, 18 are endemic. L.  tropica, mainly  transmitted by P. sergenti, causing anthroponotic CL  is present  in 11 of  the 
endemic countries and L. major, mainly transmitted by P. papatasi,  causing zoonotic CL is present in all of them. Few CL cases 
are also due to other Leishmania species, L. killicki and L. infantum. 
Case management for CL in the EMR is not standardized and a well‐functioning national control programmes have not been set 
up in most of the endemic countries until recently. Disease control measures have until now been unsuccessful in maintaining 
a sustained low prevalence of the disease at large scale. 
In  collaboration with  endemic  countries WHO  has prepared  the  “Framework  for  action  for  cutaneous  leishmaniasis  in  the 
Eastern Mediterranean  Region,  2013‐2016”.  This  document  sets  five  Regional  targets  on  surveillance,  case management, 
prevention, capacity building and research, all of them aiming at reducing the disease burden. 
With the aim of standardizing and facilitating case management of cutaneous leishmaniasis in the Region, WHO has prepared a 
manual  focusing  on  diagnosis  and  treatment.  A  step‐wise  algorithm  based  on  size  and  location  of  the  lesions,  causative 
parasite and immunological status defines three clinical situations for treatment options. 
The WHO Eastern Mediterranean Region accounts for the higher burden of cutaneous leishmaniasis worldwide. The disease is 
complex  to  control  and  to  treat.  The  variations  in  the  causing  parasite,  the  transmitting  vector  and  the  geographical 
distribution of the disease across the Region makes it difficult for a single, ready‐to‐use method of control and treatment. The 



 

new framework for action and the manual for standardized case management of cutaneous leishmaniasis need to be adapted 
based on the endemic countries eco‐epidemiological profile and prevailing health system context. 
 

[LB-06] 
LEISHMANIASIS	IN	THE	WHO	EUROPEAN	REGION:	EPIDEMIOLOGICAL	PROFILE	
Mikhail	Ejov1,	Daniel	Argaw2	
1.	World	Health	Organization,	Regional	Office	for	Europe,	Copenhagen,	Denmark	2.	World	Health	Organization,	NTD,	Geneva,	Switzerland.	

 

The	WHA	Resolution	and	the	WHO	Expert	Committee	Report	highlighted	the	desperate	need	for	updated	information	on	
the	extent	of	the	problem	on	leishmaniasis	within	the	Region	that	can	pave	the	way	for	developing	adequate	policies	and	
strategies	to	deal	with	leishmaniasis	at	regional	and	country	levels.	
Leishmaniasis	 is	 a	 neglected	 and	 poorly	 reported	 disease	 with	 an	 underestimated	 or	 undetermined	 burden	 in	 most	
countries	of	the	Region.	The	regional	incidence	of	visceral	leishmaniasis	(VL)	and	cutaneous	leishmaniasis	(CL)	could	be	
estimated	 at	 less	 than	 2	 per	 cent	 of	 the	 global	 burden	 of	 leishmaniasis.	 Cases	 of	 VL,	which	 is	 due	 to	L.	 infantum,	 are	
reported	 in	 countries	 of	 Western	 Europe,	 Balkan	 Region,	 Central	 Asia,	 South	 Caucasus	 and	 Turkey,	 with	 its	
overwhelming	majority	(nearly	75%)	found	in	Georgia,	Italy,	Albania	and	Spain.		The	reservoir	hosts	are	domestic	dogs,	
foxes,	 gerbils	 and	 jackals.	 The	 main	 proven	 or	 suspected	 vectors	 are	 thought	 to	 be	 P.alexandi,	 Ph.kandelakii,Ph.	
balcanicus,Ph.sergenti,	Ph.smirnovi,Ph.mongolensis,Ph.	chinensis,	Ph.syriacus,Ph.	papatasi,	Ph.	halepensis,	Ph.	 syriacus,	Ph.	
longiductus,	Ph.	perfiliewi,	Ph.	perniciosus,	Ph.	ariasi,	Ph.tobbi,	Ph.	arabicus,and	Ph.	neglectus.	Since	the	middle	of	90s	the	
number	of	reported	VL	cases,	which	were	children	under	five	years	old,	has	been	increased	by	more	than	nine‐fold	and	
reached	more	than	180	in	2007	in	Georgia.	In	recent	years,	however,	the	number	of	adults	among	VL	patients	has	been	
rising	as	co‐infections	with	HIV	before	the	scale	up	of	the	antiretroviral	therapy.	Human	(and	canine)	leishmaniasis	is	a	
re‐emerging	 problem	 in	 some	 parts	 of	 southern	 Europe	 with	 a	 steady	 increase	 in	 the	 VL	 prevalence,	 especially	 co‐
infections	with	HIV,	which	are	difficult	to	diagnose	and	manage.	
At	present	Turkey,	Uzbekistan	and	Turkmenistan	are	the	most	affected	countries	by	CL,	where	almost	80%	of	the	total	
CL	cases	reported	in	the	Region.	Cases	of	anthroponotic	CL	which	is	caused	by	L.	tropica	could	be	found	in	Azerbaijan,	
Greece,Israel,	Turkey	and	Uzbekistan.	The	disease	 is	 reported	predominantly	 in	densely	populated	settlements,	where	
person‐to‐person	 transmission	 is	maintained	by	P.	 sergenti.	 Cases	of	 zoonotic	CL	 caused	by	L.	major	are	 registered	 in	
Central	Asia,	South	Caucasus	and	Kazakhstan,	Turkey	and	Israel,	and	the	disease	is	prone	to	epidemics.	CL	caused	by	L.	
infantum	is	reported	in	some	Balkan,	South	Caucasian,	Central	Asian	and	European	countries.	
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Title: Biology of A2 molecules in Leishmania  

Author name(s): Laura‐Isobel McCall, Wen‐Wei Zhang, Greg Matlashewski   

Author  affiliation(s):  McGill  University,  Department  of  Microbiology  and  Immunology,  Montreal, 

Canada  

Abstract text 

Searching for genes that are expressed at high levels in amastigotes and at low levels in 

promastigotes can highlight factors that are important for mammalian infection.  The A2 gene 

family  was  the  prototypical  such  amastigote‐specific  gene  to  be  indentified  in  Leishmania 

donovani.   A2  expression  is  induced  during  promastigote  to  amastigote  differentiation,  and 

conversely A2  levels are  low under normal promastigote culture conditions.   Downregulation 

of A2 in L. donovani, either by antisense mRNA transfection or by partial knockout of some A2 

genes,  significantly  decreased  parasite  capacity  to  survive  in  the  visceral  organs,  thereby 

confirming  the role of A2  in visceral  infection.    In contrast, A2  is a pseudogene  in Old World 

cutaneous species (L. major and L. tropica).   Restoring A2 expression  in L. major enhanced  its 

ability  to survive  in  the visceral organs while decreasing cutaneous  infectivity.   These  results 

indicate  that  A2  is  a  major  determinant  of  visceral  disease  and  is  sufficient  to  enhance 

cutaneous species survival in the visceral organs.  Recent work highlights mechanisms by which 

A2 may  promote  visceral  organ  survival:  in  addition  to  being  induced  by  promastigote  to 

amastigote  differentiation,  A2  is  strongly  induced  by  a  number  of  stresses,  including  heat 

shock, misfolded  protein  stress  and  induction  of  the  unfolded  protein  response.    A2  also 

protects against heat  shock and oxidative  stress.   Overall,  these  results  suggest  that visceral 

organ  infection  is more  stressful  for  the  parasite  than  cutaneous  infection;  A2  expression 

allows  visceral  species  to  survive  the  stresses  encountered  in  the  visceral  organs.    A2  is 

therefore a major determinant of the ability of Leishmania to infect the visceral organs.   

 

 

Title: The antigen "A2" and the production of recombinant vaccines  

Author name(s): Ana Paula Fernandes 

Author  affiliation(s):  Faculdade de  Farmácia, Universidade  Federal de Minas Gerais, Belo Horizonte, 

MG, Brazil 

Abstract text 

Visceralizing  factors  of  Leishmania may  also  constitute  potential  species‐specific  vaccine  candidates. 

Having  this  in  mind  and  aiming  to  develop  a  vaccine  against  visceral  leishmaniasis  targeting  the 

intracellular  amastigotes,  which  is  the  parasite  stage  that  persists  throughout  infections,  we  have 



 

tested the amastigote specific antigen (A2) as a vaccine candidate.  The A2 antigen has been extensively 

characterized, its coding sequence has been optimized and different vaccine formulations containing A2 

different adjuvants or A2 expressed by attenuated adenovirus and non‐virulent trypanosomatids have 

been developed, which were  shown  to be protective  in mice, dogs and non human‐primates.   After 

transfer of technology between the Federal University of Minas Gerais and the company Hertape Calier, 

a  recombinant protein  formulation  containing  saponin as adjuvant has been produced,  approved by 

regulatory public authorities and tested  in clinical trials  in dogs. The technical and scientific steps and 

aspects  followed  for  development  of  these  recombinant  A2  vaccines will  be  further  presented  and 

discussed in the satellite symposium. 

Finnancial Supporte: INCTV, FAPEMIG, CNPq and Hertape Calier 

 

Title: Clinical Trial Phase III Study of the efficacy of the vaccine Leish‐Tec© 

Author name: George Luiz Lins Machado Coelho 

Author affiliation: Escola de Medicina, Universidade Federal de Ouro Preto. 

Abstract text 

Brazil  is  an  endemic  country  for  zoonotic  visceral  leishmaniasis  (ZVL)  and  regularly  conducts 

prophylactic  and  epidemiologic  control  programs  involving  treatment  of  human  cases,  insect  vector 

control and the removal of seropositive dogs. Dogs have a fundamental role in urbanization and in the 

maintenance of the disease in endemic areas. In the urban and rural areas of municipal of Porteirinha, a 

city near of Montes Claros, north of Minas Gerais state of Brazil, were accomplished a field trial set out 

in randomized blocks to evaluate the efficacy of Leish‐Tec® vaccine against canine visceral leishmaniasis 

(CVL). Blood samples were collected of 2,629 dogs distributed in all 14 urban areas (2,015 dogs) and six 

of 11 rural districts (614 dogs). The prevalence of CVL were 20.6% (9.1‐55.3) and 73.3% (35.9‐92.8)  in 

the urban and rural areas, respectively. After serologic survey, a sample of 865 negative dogs by ELISA 

(Biomanguinhos), and  IFAT (Biomanguinhos) were selected to receive three doses and one booster of 

Leish‐Tec® vaccine or placebo. In the highest infection areas, 150 negative pre‐vaccinated (or placebo) 

beagle dogs were domiciled as sentinels’ dogs. These 1,015 dogs were follow‐up during 527 days after 

the third dose. Dogs seropositive by ELISA, IFAT and Kalazar Detect rapid test (KD‐rK39) (IMBIOS) were 

removed  from  the  area  for  necropsy  and  parasites  diagnosis  (direct  exam, marrow  culture,  PCR  of 

tissue and xenodiagnosis). The protective effect for the transmission of Leishmania in sandfly was 40% 

in animals vaccinated with Leish Tec ® that produced antibodies A2. Considering only the parasitological 

diagnosis results, the protective effect of the vaccine Leish‐Tec® in this population was 71% (34.9‐87.3; 

p‐value=0.001), and 81%  (CI: 37.6‐94.1, p‐value=0.001) when  the analysis was  stratified by  individual 

response of the dog to the antigen A2,  i.e., the efficiency of the vaccine  is  increased  in those animals 

seropositive  for  anti‐A2.  These  results demonstrate  that  the  vaccine  Leish‐Tec®  could potentially be 

employed  for vaccination  in conjunction with other health strategies, such as serologic detection and 

euthanasia of infected dogs. Supported by Hertape Calier Saúde Animal S.A. 



 

 

 

Title: Strategies for Vaccine Leish‐Tec use as a tool for prevention and control of LVC in Brazil.  

Author name: Dr. Francisco Anilton Alves Araújo 

Author affiliation:  Hertape Calier Saúde Animal – Brazil 

Abstract text 

 

There  are many  changes  that  need  to  be  implemented  to  improve  the  surveillance  and  control  of 

visceral  leishmaniasis  in Brazil. Deploying Test DPP, recommending the use of collar  impregnated with 

insecticide and vaccination of pet dogs with vaccine Leish‐Tec, aims at the detection of positive animals 

with the removal of the same, protection of susceptible and comes  in  intuit replacing the strategy of 

euthanasia animal. Brazil is the only country in the world to recommend euthanasia of dogs positive for 

leishmaniasis. The vaccine Leish‐Tec has a protection  level of 96.4%  in vaccinated animals effectively 

and has been considered as an important tool to prevent and control the disease. This strategy should 

be  associated  with  the  other  already  recommended  by  the Ministry  of  Health  control  vaccinated 

animals should be done by microchipagem to avoid mistakes and  livestock trade. Vaccination  in areas 

of intense transmission should be seen as a priority. Areas where it has been detected the first cases of 

canine visceral Leishmaniasis has also shown interest in performing vaccination in order to prevent the 

disease from spreading throughout the municipality. 
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Simpósio Zoetis: Atualizações e novas pesquisas a cerca da Leishmaniose Visceral Canina.  

May 16, 2013 ‐ Satellite Symposium ‐ 2 – 4 p.m. 

1) Imunopatogenia e Sinais Clínicos da Leishmaniose Visceral Canina (25 minutos) 
Palestrante: Paulo Tabanez 

Médico Veterinário graduado pela Universidade Estadual de Londrina (UEL/PR ‐ 2001). Pós 

graduado em Clínica e Cirurgia de Pequenos Animais pelo Centro Regional Universitário de 

Espírito Santo do Pinhal/SP (2004). Mestre em Imunologia pela Faculdade de Medicina da 

Universidade de Brasília/DF (UnB ‐ 2006). Diretor do Hospital Veterinário Prontovet (DF), 

Coordenador dos departamentos de Oncologia e Infectologia. Experiência na área de Medicina 

Veterinária, com ênfase em Imunologia, Infectologia e Oncologia, atuando principalmente nos 

seguintes temas: Imunopatolgia, Imunomoduladores e Leishmanione Visceral Canina. Membro 

fundador do BRASILEISH. 

2) Indicadores Clínicos e Laboratoriais da Infectividade Canina (20 minutos) 
Palestrante: Vitor Márcio Ribeiro 

Médico Veterinário graduado pela Universidade Federal de Minas Gerais (UFMG/MG‐1980). 

Mestrado em Medicina Veterinária pela Universidade Federal de Minas Gerais (UFMG/MG‐

1988) e doutorado em Parasitologia pela Universidade Federal de Minas Gerais (UFMG/MG‐

2001). Professor adjunto IV da Pontifícia Universidade Católica de Minas Gerais (PUC/MG), nas 

disciplinas de Clinica Médica de Cães e Gatos, Doenças Infectocontagiosas de cães e gatos e 

Extensão Rural. Diretor técnico na VISIOVET Diagnóstico Veterinário e Diretor Clínico da Clínica 

Veterinária Santo Agostinho. Experiência na área de Medicina Veterinária, com ênfase em 

Doenças Parasitárias de Animais, Clínica e Cirurgia Geral, Neurologia Clínica e Cirúrgica atuando 

principalmente nos seguintes temas: Leishmaniose Visceral Canina, Clínica e Cirurgia Geral e 

Neurológica de Cães e Gatos. Presidente do BRASILEISH. 

3) Diminuição da carga parasitária em Medula Óssea em cães vacinados com Leishmune®. (20 
minutos) 

Palestrante:  Adriane Pimenta da Costa Val Bicalho 

Medica Veterinária graduada pela Universidade Federal de Minas Gerais (UFMG/MG‐1990). 

Mestrado em Medicina Veterinária pela Universidade Federal de Minas Gerais (UFMG/MG‐

1994) e doutorado em Ciência Animal pela Universidade Federal de Minas Gerais (UFMG/MG‐

2004). Professora adjunto na Escola de Veterinária da Universidade Federal de Minas Gerais 

(UFMG/MG) nas disciplinas Semiologia e Clínica Médica de Pequenos Animais, com ênfase em 

Dermatologia. Áreas de pesquisa: dermatologia de pequenos animais, leishmanioses dos 

animais domésticos e bem estar animal. 

4) Alterações imunológicas em leucócitos do sangue periférico de cães imunizados com 
vacinas de primeira e segunda geração contra a Leishmaniose Visceral Canina (25 
minutos) 

Palestrante: Olindo Assis Martins Filho 

Graduado em Farmácia Bioquímica pela Universidade Federal de Ouro Preto (UFOP/MG‐1989). 
Mestrado em Bioquímica e Imunologia pela Universidade Federal de Minas Gerais (UFMG/MG‐
1992), Pesquisador Visitante na Johns Hopikns University (1994), doutorado em Bioquímica 
e Imunologia pela Universidade Federal de Minas Gerais (UFMG/MG‐1997) e pós‐doutorado 



 

pela The University Of Texas Houston, UTH, Estados Unidos (USA‐1999). Pesquisador Titular da 
Fundação Oswaldo Cruz e Chefe do Laboratório de Biomarcadores de Diagnóstico e 
Monitoração do Centro de Pesquisas René Rachou/FIOCRUZ‐Minas Gerais/MG. Experiência na 
área de Imunologia Celular e Molecular, com ênfase na busca de novas metodologias aplicadas 
ao diagnóstico, imunidade vacinal e monitoração de doenças infecto‐parasitárias. 
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