
Abstracts for the XXXIV Congress of the Spanish 
Society of Pharmacology

16–19 September 2013
San Pedro del Pinatar (Murcia), Spain

Disclaimer
This abstract book has been produced using author-supplied copy. Editing has been restricted to some corrections of
spelling and style where appropriate. No responsibility is assumed for any claims, instructions, methods or drug dosa-
ges contained in the abstracts: it is recommended that these are verified independently.

Basic & Clinical       Pharmacology & Toxicology

Volume 113 · Supplement 1 · September 2013

www.bcpt.org 

bcpt_113_s1_title_Layout 1  7/22/2013  12:36 PM  Page 1



Results: In SHR rats, the standard chow + Pomegranate 500 mg/kg/
day, decreased SBP, cholesterol and triglycerides levels. The relaxant
potencies of acetylcholine and nitroprusside were significantly
increased in aortas from captopril or pomegranate (500 mg/kg/day)
treated rats. Decreased SBP was also observed 4 and 8 h after acute
oral administration of pomegranate extract at 100 and 500 mg/kg/day.
Conclusions: Chronic treatment of SHR with a new pomegranate
extract standardized in ellagitannins reduced SBP and increased the
vasodilatation of aorta probably by an increase in the bioavailability of
NO. This effect could be related to the potent antioxidant characteris-
tics of the extract suggesting possible benefits in patients with cardio-
vascular risk factors. This work was supported by the CENIT
Programme from the Spanish Government (SENIFOOD project).
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NEUROPROTECTIVE EFFECTS OF HYDROXYTYROSOL IN
STREPTOZOTOCIN-DIABETIC RATS

Pozo M�arquez M., Romero L., Reyes de la Vega J.J., Lopez-Villodres
J.A., Mu~noz-Marin J., Guerrero A., Guzm�an Moscoso R., De la Cruz
Cort�es J.P., Gonzalez-Correa J.A.

Research Group LIAIT, Department of Pharmacology, School of
Medicine and Faculty of Health Sciences, University of Malaga, Spain

Introduction: The salutary effects of olive oil on many cardiovascular
risk factors have been documented scientifically as beneficial for the
lipid and thrombotic profile, insulin-mediated glucose metabolism,
blood pressure, homeostasis, endothelial function, inflammation and
oxidative stress. Although different components in virgin olive oil
(VOO) such as oleic acid can show properties that benefit health, there
is a general consensus that polyphenols are one of the components
responsible for these benefits. The polyphenol present at highest con-
centrations in VOO is hydroxytyrosol (3,4- dihydroxyphenylethanol)
(HT). The aim of the present study was to evaluate the neuroprotective
effects of hydroxytyrosol in streptozotocin-diabetic rats.
Material and methods: The study was carried out on two-month evo-
lution diabetic rats induced with streptozotocine. Seven groups of rats
(N = 12 rats per group) were constituted: non diabetic rats (NDR), dia-
betic rats without treatment with HT (DR) and diabetic rats treated
from the first day of diabetes (blood glucose >11.1 mM) with HT (2.5
and 5 mg/kg/day, respectively). HT was administered orally once a
day. We tested all concentration of the compound in an experimental
model of hypoxia-reoxygenation in rat brain slices (De la Cruz et al.,
2004). At the end of the experimental follow up, cell death was mea-
sured as an increase in LDH efflux.
Results: We observed an increase in cell death, trough the LDH value
in the group of diabetic rats (3.519 � 0.364) from the group respect to
non-diabetic rats (2.347 � 0.113) (P < 0.05). In diabetic rats groups-
the LDH efflux was reduced in rats treated with 2.5 and 5 mg/kg/day
(2.304 � 0.142 and 2.386 � 0.131 respectively, P < 0.05).
Conclusions: Oral administration of hydroxytyrosol showed a preven-
tive neuroprotective effect in streptozotocin-diabetic rats.

P24-01
OLEUROPEIN SUPRESSES ASSOCIATED-COLITIS
COLORECTAL CARCINOGENESIS IN BALB/C MICE

Giner R.M., Giner E., Ríos J.L., Recio M.C.

Departament de Farmacologia, Facultat de Farm�acia, Universitat de
Val�encia

Introduction: The chemoprevention by natural compounds is one of
the emergent approaches to prevent/treat the appearance of CRC in
patients with inflammatory bowel disease (IBD). Oleuropein, a pheno-
lic secoiridoid, has demonstrated anti-inflammatory properties in IBD
models (Giner et al, J Agric Food Chem, 2011, 59:12882–12892; Gin-
er et al, Proc Br J Pharmacol Soc, 2012, 10:245), becoming a powerful
candidate to test its effect on a model of CRC in mice.
Materials and Methods: CRC was induced by an intraperitoneal
injection of 7.5 mg/kg of Azoxymethane (AOM) at day 0, followed at

day 7 by three cycles consisted of 7 days of 1.5% DSS and 14 days
of water. Female Balb/C mice were randomized in eight groups
(n = 10): Control (vehicle), DSS, AOM, DSS/AOM, DSS/AOM + 5-
ASA (75 mg/kg/day 5- aminosalycilic acid), DSS/AOM + O50
(50 mg/kg/day oleuropein) DSS/AOM + O100 (100 mg/kg/day oleu-
ropein) and O100 (100 mg/kg/day oleuropein). At day 63, colons were
removed and submitted to several macroscopic examinations. Different
pro-inflammatory key mediators were determined by ELISA and wes-
tern blot. Statistical significance was determined by analysis of vari-
ance (ANOVA) and Dunnet’t test.
Results: Oleuropein suppressed the growth and multiplicity of colonic
tumors (84%, P < 0.01) improved colon shortening (14% longer than
AOM/DSS, P < 0.05), weight/lenght ratio (21% respect to AOM/DSS,
P < 0.01) and ameliorated the Disease Activity Index (DAI) score
(P < 0.01). Oleuropein decreased IL-6 (76%, P < 0.01), TNF-a (72%,
P < 0.01) and COX-2 (70%, P < 0.01) levels. Moreover, it reduced
the presence of nuclear p65 NF-jB subunit (49%, P < 0.01). 5-ASA,
the reference drug, was effective in preventing CRC.
Conclusion: Oleuropein is a promising protective agent against CRC.

P25-01
MANDARIN ESSENTIAL OIL AS NATURAL
ANTIPATHOGENIC AGENT IN FOODBORNE DISEASE

Bl�azquez M.A.1, Luciardi C.2, Cartagena E.2, Arena M.E.2

1Facultat de Farm�acia, Universitat de Valencia, Valencia, Spain;
2Facultad de Bioquímica, Química y Farmacia, Universidad Nacional
de Tucum�an, Tucum�an, Argentina

Microbial biofilms are an important problem in food and pharmaceuti-
cal industries, being responsible of principal foodborne disease. Bio-
films have been implicated in serious humans infections and are
responsible of 90% of chronic infections. Bacterial biofilms are com-
plex communities of bacteria embedded in a self-produced matrix and
attached to inert or living surfaces. These microorganism communities
are more resistant to both antibiotics and immune system. Spices in
food products are mainly used to enhance flavour and taste, and in this
sense the essential oils obtained from spices or Citrus genus could be
applied as natural food preservatives. The aim of the present study
was to determine the chemical composition of mandarin (Citrus reticu-
lata Blanco, Rutaceae) essential oil and evaluate their activity against
bacterial growth and biofilm formation of Pseudomonas aeruginosa
ATCC2783. A total of 41 compounds accounting for 99.34% of man-
darin essential oil were identified by GC/MS analysis. The monoter-
pene hydrocarbons limonene (89.82%) followed by g-terpinene
(2.76%) and myrcene (2.51%) were the main compounds. Mandarin
essential oil at 1, and 0.1 mg/ml, did not inhibit Pseudomonas aeru-
ginosa growth, however at these same doses the inhibition of bacterial
biofilm formation was 72% and 50% respectively. The results obtained
with the lower dose was similar to azithromycin at 5 lg/ml used as
positive control. Natural compounds controlling bacterial virulence fac-
tors such as biofilm formation are interesting to prevent the develop-
ment of resistant strains (Otto, FEMS Microbiol Let 2004;
241:135–141).Our results show that mandarin essential oil could be
used as antipathogenic agent in food.
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BIOAVAILABILITY AND METABOLISM OF
NITRODERIVATIVES OF HYDROXYTYROSOL BY HUMAN
CELL MODEL SYSTEMS
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A series of nitroderivatives from natural olive oil phenols, hydroxyty-
rosol and hydroxytyrosyl acetate, as well as a synthetic hydrophobic
derivative of hydroxytyrosol, ethyl hydroxytyrosyl ether, has been syn-
thetized to increase the assortment of compounds with a putative effect
against Parkinson disease. Recent experiments have shown that these
nitroderivatives present COMT′s inhibitory activity. Likewise, nitro-
hydroxytyrosol (NO2-HTy), nitrohydroxytyrosylacetate (NO2-HTy-A)
and ethyl-nitrohydroxytyrosyl-ether (NO2-HTy-E) are also able to pro-
tect against oxidative stress which might be involved in other degener-
ative disorders. Because the in vivo biological activity of polyphenols
is dependent on their intestinal uptake and metabolism, the absorption
of these nitroderivatives and the extent to which they are conjugated
and metabolized during transfer across Caco-2 cells, as a model system
of intestinal barrier, was investigated. The results indicated that the
three nitroderivatives were transferred across human Caco-2 cell mono-
layers, being NO2HT-A and NO2HT-E better absorbed than their pre-
cursor, NO2HT. A fraction of the absorbed compound remained
unmetabolized which indicated the potential for hepatic transformation.
Accordingly, metabolism of these compounds was evaluated in human
hepatoma cells (HepG2) in culture, as a model system of the human
liver. The results showed an extensive uptake and metabolism by
HepG2 cells. NO2HT-A was extensively hydrolyzed into NO2HT
being subsequently transformed in NO2HT metabolites, while
NO2HT-E remained without hydrolyzing into the free form. In general,
glucuronidated and methyl conjugates were the metabolites mainly
detected. In conclusion, NO2HTy, NO2HTy-A and NO2HTy-E are
well absorbed and partially metabolized during their intestinal passage.
Therefore, nitroderivatives can be up-taken and extensively metabo-
lized by the liver.

P27-01
ESTIMATION OF TOTAL PHENOLIC CONTENT IN
SIDERITIS HYSSOPIFOLIA

Huerga-Ma~nanes V., Sierra-Vega M., García-Vieitez J.J.,
Diez Liébana M.J., Sahag�un-Prieto A.M., Martínez-Fern�andez M.N.

Pharmacology, Department of Biomedical Sciences, University of
Le�on, Spain

Introduction: Phenolic compounds of medicinal plants have benefi-
cial effects against free radicals by acting as antioxidants. The aim of
this study was to determine the total phenolic content of the ether,
butanolic, methanol, water-butanol, chloroform and final aqueous
extracts obtained from the aerial parts of Sideritis hyssopifolia using
Folin-Ciocalteu colorimetric method.
Material and methods: The extracts were dissolved in 80% ethanol
for analysis. Four hundred microlitres of extracts (100 lg/ml) were
added to 2 ml of 1:10 diluted Folin-Ciocalteu reagent (2N). After
5 min of incubation, 1.6 ml of sodium carbonate solution (75 g/l) was
added. The absorbance was determined at 765 nm, after 30 min of
incubation at room temperature. Gallic acid (5–100 mg/l) was used for
calibration of a standard curve.
Results: The results were expressed as milligram of gallic acid equiv-
alents per gram of extracts (mgGAE/g extract). The values of total
phenolic content obtained for the different extracts tested were: ether
extract. �144.819 mgGAE/g extract; butanolic extract. �223.149
mgGAE/g extract; methanol extract. �105.593 mgGAE/g extract;
aqueous butanolic extract. �45.409 mgGAE/g extract; chloroform
extract. �11.988 mgGAE/g extract and final aqueous extract. �43.386
mgGAE/g extract.
Conclusion: We can conclude that the butanolic extract showed the
highest total phenolic content, while the lowest was found in chloro-
form extract.

PHARMACOKINETICS

P28-01
EVALUATION OF THE EFFECTIVENESS OF
ENROFLOXACIN AGAINST THE MAIN PATHOGENS
CAUSING MASTITIS IN SHEEP

Sahag�un Prieto A.M., L�opez Cadenas C., Sierra Vega M.,
Fern�andez Martín N., Diez Li�ebana M.J., García Vi�eitez J.

�Area de Farmacología, Departamento de Ciencias Biom�edicas,
Instituto de Biomedicina, Universidad de Le�on

Enrofloxacin is a veterinary antibiotic that could be effective in the
treatment of mastitis, one of the most important diseases in the dairy
industry. The aim was to evaluate the effectiveness of enrofloxacin
against the major pathogens causing mastitis in sheep by using an ex
vivo model. Thirty-two healthy Assaf lactating sheep were used.
Twenty-six were employed to obtain the udders for the ex vivo model,
and six for the in vivo treatment. Intramammary treatment (13 udders
and six sheep) was made with one intramammary syringe (1 g enro-
floxacin/5 g ointment) via teat canal. Systemic treatment was simulated
by adding enrofloxacin to the perfusion fluid (single intravenous
administration, 5 mg/kg b.w.). For the in vivo model, 1 g enrofloxa-
cin/5 g ointment was applied through teat canal. Samples of perfusate
(ex vivo) and blood (in vivo) were taken after 30, 60, 90, 120, 150 and
180 min, and concentrations were determined by HPLC with UV
detection. Cmax/MIC90 ratios were calculated for Staphylococcus aur-
eus, Mycoplasma agalactiae, Escherichia coli, Streptococcus spp. and
Pasteurella haemolytica. Enrofloxacin concentrations in Tyrode solu-

tion after systemic and intramammary administration, at the different
sampling times, were higher than MIC90 (Cmax/MIC90 >8) for Escher-
ichia coli and Streptococcus spp. (0.06 lg/ml), and Pasteurella haem-
olytica (0.03 lg/ml), but not for Staphylococcus aureus and
Mycoplasma agalactiae (0.5 lg/ml). Plasma concentrations were only
higher than MIC90 for Pasteurella haemolytica (0.03 lg/ml). We con-
clude that the use of both routes of administration simultaneously
could be used for the treatment of mastitis caused by the most frequent
microorganisms.

P29-01
PHARMACOKINETICS OF ALFAXAN AFTER
INTRAVENOUS AND INTRAMUSCULAR ADMINISTRATION
TO CATS

Escudero E., Rodrigo-Mocholí D., Belda E., Laredo F.G.,
Hernandis V., Marín P.

Faculty of Veterinary Medicine, University of Murcia, Spain

The specific pharmacokinetic profile of alfaxalone, a steroid anaes-
thetic reformulated and solubilized in 2-hidroxypropyl-b-ciclodextrin,
after intravenous (IV) and intramuscular (IM) administration has been
investigated in cats. These results will be correlated with the observed
anaesthetic effects in order to optimize the clinical use of this new for-
mulation of alfaxalone. It is also especially relevant to investigate the
pharmacokinetics of alfaxan administered intramuscularly, not studied
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