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SOCIETY OF ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY 
In the 1970s, no forum existed for interdisciplinary communication among environmental 
scientists, biologists, chemists, toxicologists, managers, engineers or others interested in 
environmental issues. The Society of Environmental Toxicology and Chemistry (SETAC) was 
founded in North America in 1979 to fill the void, and quickly saw dynamic growth in the 
Society’s membership, meeting attendance and publications.  
 
A unique strength of SETAC is its commitment to balance the scientific interests of 
government, academia and business. The Society by-laws mandate equal representation 
from these three sectors for officers of the World Council and Geographic Unit Boards of 
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quantified by spectrophotometry and microscopic techniques, respectively. At the 
same time, periphytic functioning (photosynthetic efficiency and non-
photochemical quenching [NPQ]) was assessed using pulse amplitude modulation 
fluorometry, which measures chlorophyll fluorescence and converts it into 
photosynthetic efficiency. When exposed to ≥0.2 µg diflufenican/L, periphyton 
showed 20-30% reduced chlorophyll a and carotenoid concentrations, likely 
explained by an up to ~35% reduced algal biovolume as well as diflufenican’s 
mode of toxic action that shifted periphytic communities towards a higher 
heterotrophy. Simultaneously, the functioning in terms of photosynthetic 
efficiency surprisingly increased by up to ~15% under herbicide exposure judged 
on higher chlorophyll fluorescence. These unexpected findings may be explained 
by an up to 60% reduced NPQ as well as binding of diflufenican to the pigment-
protein membrane complex of the photosystem II, two processes inducing higher 
chlorophyll fluorescence but not photosynthetic efficiency. Although increases in 
chlorophyll a concentrations and NPQ indicated some recovery potential during 
the second phase of the experiment, the persistence of a higher photosynthetic 
efficiency questions a quick recovery of periphyton from herbicide stress. While 
the processes underlying the observed functional shifts need further scrutiny, the 
potential shift towards a higher degree of heterotrophy in periphyton ultimately 
suggests an increasing importance of heterotrophic ecosystem functions in 
impacted stream sites over the long term. 
 
431 
Using bacterial efflux pumps as indicator of natural and anthropogenic 
stressors 
J. Bodilis, LMSM; M. Hutinel, University of Lyon1; S. Michalet, Université 
Lyon1 / UMR  Ecologie Microbienne; S. Nazaret, UMR CNRS 5557 / Laboratory 
of Microbial Ecology Université Lyon 
The efflux pumps of the two primary RND (resistance-nodulation-cell division) 
families are phylogenetically close together and almost exclusively found in Gram 
negative bacteria. The first family (HME, for Heavy Metal Efflux) includes pumps 
that have been described as exclusively exporting metals, i.e. mono- and di-valent 
cations. The second family (HAE-1, for Hydrophobe/Amphiphile Efflux-1) 
includes pumps involved in the export of organic molecules toxic to bacteria, such 
as antibiotics, solvents, bile, detergent or aromatic molecules. Due to their very 
wide substrate specificity, many pumps belonging to this second RND family 
have been described as involved in the multi drug resistance (MDR) phenotype, 
but also in bacterial stress response and pathogenicity. Our study aimed to 
compare the distribution of RND pumps according to taxonomy, origin, 
pathogenicity and more generally the ecology of bacteria in various environments. 
First, we reconstructed pump phylogeny of these two RND families from 920 
genomes representative of the known diversity of Gram negative bacteria. Then, 
we confirmed putative ecological roles of some RND pumps by quantifying RND 
genes in environmental samples (qPCR) using primers targeting HAE-1 and HME 
families. Interestingly, we found a higher number of genes encoding HME pumps 
in genomes of bacteria isolated from metal contaminated environments (2.66 
genes per genome vs 1.13; P< 10-6), indicating that the HME pump gene is a 
relevant indicator of metal contamination in soil. More surprisingly, a higher 
number of genes encoding HAE-1 pumps was found in bacteria isolated from the 
rhizosphere compared to bulk soil (6.47 vs 4.25; P< 10-6), while no significant 
difference was observed between pathogens and no pathogens in human 
associated bacteria. Our result raises the question of the role of root environment 
in the emergence of MDR phenotypes in opportunistic human pathogens. Finally, 
we identified a new RND clade, probably a cryptic RND family, linked to marine 
environment. Overall, because these results show that RND pumps are linked to 
bacterial lifestyles, the quantification of their gene and probably their expression 
could be used as indicator of natural and anthropogenic stressors. 
 
432 
Effects of glyphosate-based herbicides on non-target avian taxa: development 
and gut microbiome 
S. Ruuskanen, M. Rainio, University of Turku / Department of Biology; V. 
Kuosmanen, University of Jyvaskyla; C. Gomez-Callego, University of Eastern 
Finland; O. Selenius, University of Turku / Functional Foods Forum; M. Collado, 
IATA-CSIC; S. Salminen, University of Turku / Functional Foods Forum; I. 
Saloniemi, University of Turku / Department of Biology; K. Saikkonen, 
University of Turku / Biodiversity Unit; M. Helander, University of Turku / 
Department of Biology 
Glyphosate-based herbicides (GBHs) are the most commonly used herbicides 
globally. Glyphosate has long had a reputation of being non-toxic to animals, but 
this has recently been challenged. GBHs have shown to influence physiology, 
express genotoxic and teratogenic effects, with a study focus on mammalian 
laboratory vertebrates. Furthermore, due to the presence of GBH-sensitive EPSPS 
enzyme in microorganisms, GBHs may also fundamentally influence animal gut 
microbiome. Developmental exposure to GBHs is likely to be more detrimental 
than exposure during adulthood, but this has not been thoroughly studied. 
Potential sex-specific effects are also poorly understood. We studied the effects of 
long-term exposure to a moderate dose of oral GBHs on development and gut 
microbiome in Japanese quail (Coturnix japonica) males and females. GBH and 
control treatments (N = 38/group) were started at 10-day old hatchlings and 

growth, plumage development, reproductive maturation and gut microbiome (at 
the age of 12 and 28 weeks) were analyzed. GBH treatment did not influence 
growth in either male or female quails. GBH treatment delayed plumage 
development especially in females. Egg production nor male sexual maturation 
was affected by GBHs. However, glyphosate residues were detected in eggs, and 
thus may influence embryo development. We expect GHBs to decrease general 
gut microbial diversity, and especially Firmicutes abundance. These results are of 
important value for both poultry industry – especially as currently glyphosate 
concentration in animal feed is not regulated – as well as wildlife and humans, to 
increase our understanding the multitude of GBH-related effects on vertebrates. 
 
433 
Differential evolution of archaeal compared to bacterial communities 
rendered new biomarkers of multipollution events in Mediterranean coastal 
rivers 
M. Noyer, B. Reoyo-Prats, CEFREM UMR 5110 CNRS-UPVD; M. Bernard, 
INRA GABI; O. Verneau, C. Palacios, CEFREM UMR 5110 CNRS-UPVD 
Microbiomes are essential for the proper functioning of aquatic environments but 
anthropogenic stressors can lead to spatial and temporal evolutions of microbial 
communities and affect ecosystems fonctions and services. Assessing the 
environmental impact of xenobiotics in aquatic microbiomes represents nowadays 
a fundamental issue. Concentrations of pollutants in watercourses depend on 
numerous factors such as land use and rainfall events. We have demonstrated that 
storm events are at the origin of multipollution episodes in Mediterranean coastal 
rivers, which are chronically submitted to regimes of droughts and floods in these 
regions. In this study, we aimed at understanding how these sudden contaminant 
changes during flood events impact the diversity of particle-attached 
microorganisms of the Têt River, a major coastal watercourse in the South-East of 
France. Bacterial structural changes inferred through high-throughput sequencing 
of the 16S rRNA gene occurred at two particular moments of a major flood event: 
during the flow peak and during combined sewer overflows (CSOs), at which 
multipollution phenomena were detected by a parallel in-depth study of 
contaminants presence. The archaeal microbiome evolved in four distinct 
community groupes, which did not coincide with the four phases of the flood as 
for the bacterial microbiome. Nevetheless, changes ocurred from the first peak of 
multipollution too. Constrained multivariate analyses confirmed significant 
differences between communities for both microbial compartments and changes 
coincided with significant pollutant mixtures dynamics in tested models. 
Thaumarchaeota was virtually the only phylum just after the flow peak, while 
Euryarchaeota dominated certain samples during CSOs and at the flow peak. 
Major Archaea genera are related to the nitrogen cycle and to methanogenesis. 
Characteristic OTUs related to cocktails of pollutants from both domains will be 
highligted, constituting early biosignatures of multicontamination stress. 
 
Novel Developments in Testing Chemicals for Endocrine 
Disrupting Properties (II) 
 
434 
An EU-NETVAL validation study on in vitro methods to inform on thyroid 
disruption potential 
A. KIENZLER, JRC-EC / F3-Chemical Safety and Alternative Methods Unit-
EURL ECVAM; S. Coecke, European Commission, Joint Research Centre / F3 - 
Chemical safety and alternative methods unit; S. Munn, European Commission, 
Joint Research Centre 
Significant progress has been achieved recently in the EU for the regulation of 
endocrine disruptors (EDs). However, there are still important gaps in the 
available test methods to accurately assess EDs potential of chemicals. In 
particular, in vitro methods to inform on thyroid disruption potential are still 
lacking. To fill this gap, EURL ECVAM launched a call to EU-NETVAL 
members in 2017 for participation in a validation study of a set of mechanistically 
informative alternative methods focusing on thyroid disruption, and is now 
coordinating this validation study in collaboration with EU-NETVAL laboratories 
and the developers of the methods. A total of 17 methods have been chosen, 
because they are complementary and cover the main possibilities of interaction 
with the thyroid signalling pathway, grouped in eight blocks: (1) central 
regulation, (2) Thyroid Hormone (TH) synthesis (3), secretion and transport in 
serum of THs (4) metabolism and excretion of THs (5) local cellular 
concentrations, (6) cellular responses. Furthermore, the validation study also 
consider relevant short term in vitro methods (7) integrating multiple Modes of 
Action, and (8) integrative cellular in vitro methods. The prioritisation of the 
methods has been done according to the following criteria: 1. At least one thyroid 
method should cover each of the 8 blocks 2. If possible, the methods should be 
suitable for high-throughput approaches 3. Methods are based, whenever possible, 
on the use of human-derived test systems 4. The test systems (cells, cell lines, 
microsomes, proteins..) availability should be taken into account Fourteen EU-
NETVAL facilities have been assigned to work on the selected methods. The 
validation study consists of two parts: part one defines the methods and assesses 
their transferability and reliability; part two is focused on the overall relevance of 
the methods. It will comply with the recently published OECD Guidance on Good 
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In Vitro Method Practices (GIVIMP). For each of the methods, outline protocols 
will be drafted including definition of the test systems used as well as the control 
and reference items. Those methods which perform best will be selected for 
further assessment in support of EU and OECD strategies to address the potential 
risks to human health and the environment posed by thyroid disruptors. The 
validation results will also be used to inform Integrated Approaches to Testing and 
Assessment (IATA) for the identification of thyroid disruptors. 
 
435 
Effects of perchlorate on the metamorphosis of the common frog Rana 
temporaria 
P. Bjerregaard, University of Southern Denmark / Biology; J. Morthorst, 
University of Southern Denmark / Department of Biology 
Amphibian populations are in decline all over the world and they are the most 
threatened group of vertebrates. The only amphibian species used in the OECD 
guidelines for the test of endocrine disrupting properties are tropical, 100% 
aquatic species (Xenopus sp.) which have a very different mode of life compared 
to species living in temperate areas. No other standardised tests exist and this 
potentially results in severe shortcomings in the risk assessment of chemicals with 
regard to amphibians - as pointed out in a recent report from EFSA. The EFSA 
report shows that the risk assessment of the effect of e.g. pesticides on amphibians 
is very insufficient and there is a need to include endemic, temperate amphibian 
species into the test guidelines. Here we examine the effects of compounds with 
known effects on thyroid regulation in the common frog Rana temporaria. The 
effects of perchlorate will be compared to the effects in Xenopus laevis. 
Perchlorate inhibits iodine uptake in the thyroid glands by competitively inhibiting 
the thyroid sodium-iodide symporter (NIS). The experimental design was as close 
to that of OECD TG241 as possible. Clutches of fertilised eggs were collected 
from a pond with at least 50 breeding frogs in early April of 2018. Fifty eggs were 
placed in each of 24 glass aquaria with 6 L of water in a flow-through setup. 
Water and stock solution of perchlorate were supplied by peristaltic pumps at a 
water flow of 30 L per day. Temperature was16±1 °C. Four replicate aquaria were 
used for each exposure concentration (12, 41, 131 & 427 µg/L) - except that 8 
aquaria were used in the control group. Exposure concentrations were determined 
by means of LC-MS-MS (Agilent 6410) and they were very stable during the 
experiment. At the end of the experiment June 6-8 2018, the animals were 
weighed and the length of the body and legs were recorded and Gossner stage 
determined. One half of the animals were fixated for histological analysis of the 
thyroid gland and the other half was frozen for hormone determination. Data from 
the experiment are being processed winter and spring 2018-2019 but one of the 
initial findings upon the histological examination is that exposure to perchlorate 
results in a reduced amont of liquid in the follicles of the thyroid glands. Similar 
effects have been observed in X. laevis upon exposure to perchlorate. In 
conclusion, it is possible to conduct experiments with endemic European frogs 
reflecting the conditions of OECD TG241. 
 
436 
Environmental applications for in vivo thyroid active molecules identification 
with the XETA (Xenopus Embryonic Thyroid Assay) 
D. Du Pasquier, Watchfrog S.A. 
Amphibians are primary targets in the ecosystem for environmental pollutants. 
Surface waters can contain a diverse range of pollutants, including Plant 
Protection Products, pharmaceuticals and industrial compounds. Numbers of 
chemicals or environmental samples have been identified to possess thyroid 
activities. Amphibians are particularly sensitive to thyroid disruption because 
metamorphosis is a thyroid-dependent processes that is fundamental 
for amphibians. Identification of thyroid disrupters in amphibians is therefore of 
high concern in the context of the decline of amphibians’ populations. OECD 
validated already two guidelines for the identification of thyroid active molecules 
in amphibians: The AMA and the LAGDA. These two assays are fit for purpose 
for the regulatory testing of chemicals at low throughput but not to screen 
molecules at higher throughput or to test environmental samples that couldn’t be 
stored or sampled in large quantities. We developed the Xenopus Embryonic 
Thyroid Assay to offer an amphibian screen for thyroid active molecules and 
environmental samples. The assay is transcriptional-based, and uses a transgenic 
tadpole line containing the THbZIP-GFP genetic construct to detect the activity of 
thyroid active molecules that work through various mechanisms. The XETA is 
currently being validated by the OECD and it is expected that the XETA will be 
approved as a test guideline in April 2019. Here to illustrate the benefit of this 
new tool for the hazard assessment of endocrine active chemicals we describe 
several applications. In the SOLUTIONS project, we assessed chemicals selected 
from the list of substances identified as relevant European river pollutants. Among 
20 tested chemicals, the XETA identified 9 thyroid active substances. The data 
mining exercise highlighted for almost all positive chemicals the lack of existing 
data for thyroid activity in Amphibians. OCDE validation focus on using the 
XETA to test pure chemicals but this test could be particularly useful for the 
hazard assessment of effluents. During the 12 past years we applied this assay to 
effluents including wastewater, treated wastewater, hospital effluents, water from 
industrial processes. Our results using the XETA showed daily variations of the 
thyroid effect in wastewater, linked to economic activities and rainfall and 

highlighted that most WWTP effluent still contains molecules presenting thyroid 
activity for amphibians that are released into the environment. 
 
437 
Assessment of potential endocrine disrupting properties using in silico tools - 
first experiences under the new EU Guidance Document 
A. Gerloff-Elias, M. Duft, R. Gonella Diaza, knoell Germany GmbH 
In silico procedures have gained more and more acceptance by regulatory 
agencies in the last few years. These methods describe computer-based calculation 
models based on the hypothesis that similar structural features lead to similar 
effects or properties. In the recently published Guidance on the identification of 
endocrine disruptors under Regulations (EU) No 528/2012 and (EC) No 
1107/2009, in silico predictions are suggested to be used to generate supporting 
information for endocrine modalities within a weight of evidence (WoE) 
approach. An overview of available software tools for predicting potential 
endocrine activity is given in the new Guidance for the identification of endocrine 
disruptors (EFSA Journal 2018). It should be noted that the application of in silico 
methods for the assessment of potential endocrine-disrupting chemicals is 
particularly challenging due to the inherent complexity of the endocrine system 
itself. While the scientific understanding of the endocrine system and testing 
methods for the purpose of regulatory human health and environmental risk 
assessments have advanced in recent years, in silico methods for assessing the 
potential of endocrine activity or endocrine disrupting properties is lagging. In this 
respect, it is noteworthy that among the aims of the recently initiated European 
research project (LIFE CONCERT REACH) in which six research institutes and 
consultant companies are participating, the development/integration of new 
models for predicting potential endocrine activities, within the VEGA software 
platform [www.vegahub.eu] is anticipated. QSAR models are typically restricted 
in their applicability depending on the chemical space in which they have been 
developed. Indeed, the reliability of results is highly dependent on the quality of 
the underlying dataset and the similarity of the assessed substance to those 
comprising the dataset used for the model development. In this presentation, we 
will address the challenges encountered when using a battery of in silico tools 
predicting various pathways for endocrine disruption. Furthermore, we will 
summarise our first hand experiences of using in silico models in the context of 
the application of the new Guidance for the identification of endocrine disruptors 
and how contradicting results have been addressed. 
 
438 
A nuclear and membrane oestrogen receptor assay to test the oestrogenic 
activities of pollutants in fish 
C. Moreira, Universite du Havre / UMR-I 02 INERIS-URCA-ULH 
Environmental Stress and Aquatic Biomonitoring (SEBIO); C. Zapater, Instituto 
Acuicultura de Torre de la Sal, CSIC; P.I. Pinto, CCMAR  Centre of Marine 
Sciences; T. Knigge, Normandy University  ULH / UMR-I 02 INERIS-URCA-
ULH Environmental Stress and Aquatic Biomonitoring (SEBIO); A. Gómez, 
Instituto Acuicultura de Torre de la Sal, CSIC; T. Monsinjon, Normandy 
University  ULH / UMR-I 02 INERIS-URCA-ULH Environmental Stress and 
Aquatic Biomonitoring (SEBIO) 
Oestrogenic compounds are well known endocrine disruptors. In aquatic 
ecosystems, these compounds may derive from natural (e.g. phytoestrogens) or 
anthropogenic sources (e.g. pharmaceutical products such as contraceptives or 
antidepressants) and a continuous exposition to these pollutants may threaten 
animals’ health. Oestrogens are important regulators of multiple physiological 
processes and oestrogenic actions are mediated across vertebrates by binding to 
several oestrogen receptor types. Specific transcription factors, designated nuclear 
oestrogen receptors (Esrs), have been mainly associated with the classical 
activation of gene expression by oestrogens or structurally similar compounds. 
More recently, membrane receptors such as the G protein-coupled oestrogen 
receptor (Gper) have been associated with rapid, non-genomic responses to 
estrogens. Both signaling pathways are present in fish, which express additional 
gene duplicates for both receptor types, although relative oestrogenic activities to 
the different receptors may differ between species. Using transient transfections in 
the human embryonic kidney cell line HEK293 and an ERE-luciferase reporter 
gene assay, the activation of sea bass Esrs was studied in response to of two 
compounds, the phytoestrogen genistein and the antidepressant and emerging 
pollutant fluoxetine (Prozac®). In addition, the activation of the two recently 
identified sea bass Gper duplicates was evaluated using a cAMP response 
element-luciferase reporter gene assay. Results indicate that genistein and 
fluoxetine affect each nuclear receptor in a different manner: Fluoxetine rather 
triggers an anti-oestrogenic response, while genistein behaves as an oestrogen 
mimic in the transactivation of the three Esrs. Oestradiol was able to induce 
luciferase activity in cells transfected with both membrane receptors, confirming, 
for the first time, that both teleost gene duplicates are functional. Furthermore, 
several xenoestrogens also stimulated luciferase activity and G1 and G15 were 
confirmed as agonist and antagonist of sea bass Gper, respectively. This study also 
demonstrates the suitability of the luciferase reporter assay as a tool to assess the 
oestrogenic potency and mechanisms of action of a wide variety of chemicals. 
Potential risks of the exposure of fish to various compounds in the environment or 
in aquaculture can be efficiently identified. 
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