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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 
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household and religious purposes that include direct exposure of individuals. 
Resistance to the azoles and the detection of efflux pump genes is cause for concern 
which renders these antifungal agents ineffective against disease states caused by 
the yeasts. This will be a major problem particularly for the immune-compromised 
sector of the community of the North West Province. This sector accounts for 15% 
of the population of this province. Results call for further research into the links 
between fluconazole use, levels in the environment and selection for antifungal 
resistance. 
 
TU143 
Dissemination and spread of antibiotic resistance genes in benthic microbial 
biofilm communities in rivers: a mesocosm experiment 
P.C. Brown, Karlsruhe Institute of Technology (KIT) / Engler Bunte Institut Chair 
of Water Chemistry and Water Technology; E. Borowska, Karlsruhe Institute of 
Technology KIT / Engler Bunte Institut Chair of Water Chemistry and Water 
Technology; T. Schwartz, Karlsruhe Institute of Technology KIT / Microbiology at 
Interfaces; H. Horn, Karlsruhe Institute of Technology KIT / Engler Bunte Institut 
Chair of Water Chemistry and Water Technology 
Antibiotics are used extensively in both human and veterinary medicine as well as 
in agriculture and are continuously introduced into the aquatic environment. The 
dissemination, persistence and spread of antibiotics, resistant microbes and 
resistance genes with potential adverse impacts on public health have become an 
emerging environmental problem. A variety of studies reported the occurrence of 
antibiotic resistance genes (ARGs) in bacteria as well as the occurrence of 
antibiotics in wastewater and surface water. However, the question of how bacterial 
communities evolve and respond to this sub-inhibitory antibiotic stress in river 
ecosystems has rarely been addressed. For this reason, mesocosm experiments are 
used in this project to expose microbial biofilm communities taken from river 
sediment to systematic scenarios of antibiotic stress. Sub-inhibitory levels of 
erythromycin, roxythromycin, ciprofloxacin, tetracycline and penicillin over 
extended periods of time are introduced in the experimental setup. This allows to 
investigate the response of antibiotic resistance to the antibiotic selection pressure 
in terms of changes in the abundance of resistance genes. Moreover, the microbial 
biofilm communities inside the mesocosms are exposed to a specific size fraction of 
particulate matter from municipal wastewater to simulate the impact of 
human/animal-associated bacteria after discharge of treated wastewater into urban 
river systems. Specific ARGs are studied within whole bacterial communities after 
DNA extraction by using quantitative PCR methods. Shifts in the community 
composition are monitored by denaturing gradient gel electrophoresis (DGGE) and 
DNA sequencing. Analytic determination of antibiotic concentrations will be 
performed using LC-MS/MS. 
 
TU144 
Determining the minimal selective concentrations of macrolides in complex 
microbial communities 
I. Stanton, A. Murray, University of Exeter; L. Zhang, University of Exeter / 
Medical School; J. Snape, AstraZeneca UK Ltd. / AstraZeneca Global 
Environment; W. Gaze, The University of Exeter / Medical School 
Antibiotic resistance is now a global health crisis, it is predicted that by 2050 that 
antimicrobial resistance will overtake cancer as the leading cause of death, with 
over 10 million deaths per year. The environment is thought to be an 
underappreciated reservoir of resistance. As well as environmental microbes 
producing antibiotics for competitive means, continual release of antibiotic from 
human sources can lead to a build-up of antibiotics in the environment. Only 
recently has the environment been considered as an area where selection for 
antibiotic resistance occurs. Concentrations of antibiotics in the environment are 
significantly lower than concentrations used in the clinic to treat infections and 
lower than MIC. Data published in 2011 and 2014 by Gullberg et al. showed that 
selection can occur at low antibiotic concentrations, representative of those found in 
the environment, using single species competition assays. In 2015, macrolide 
antibiotics were added to the European Commission’s Water Framework Directive, 
as they have frequently been found at high concentrations in the environment and 
there is growing concern about their impact.\n \n We therefore investigated the 
selective potential of macrolide antibiotics in aquatic systems using complex 
microbial communities. To do this, a week-long evolution experiment was set up 
using environmental complex community samples. This meant that determining 
how antibiotics affect a population, rather than a single species, can be investigated. 
Real-time PCR was used to determine prevalence of resistance genes with in the 
community and how they change over time and with different concentrations of 
antibiotics. Our data suggests that current environmental concentrations of 
macrolides do not have a selective effect on bacteria in experimental assays. 
 
TU145 
In vivo exposure of marine mussels to Sulfamethoxazole: uptake, 
bioconcentration and metabolization 
D. Alvarez-Muñoz, Catalan Institute for Water Research ICRA / Water Quality; A. 
Serra-Compte, ICRA Catalan Institute for Water Research / Water Quality; D. 
Barcelo, IIQAB-CSIC / Dept Environmental Chemistry; S. Rodriguez-Mozaz, 
Institute for Water Research (ICRA) / Water Quality 
Sulfamethoxazole is a sulfonamide antibiotic extensively used in human and 

veterinary medicine due to its bactericidal broad spectrum and low cost. It’s 
presence in coastal waters, and particularly estuaries, harbors and lagoons have 
been widely studied with levels ranging from low ng/L up to less than ten µg/L [1]. 
The presence of this compound in the aquatic environment may result in a chronic 
exposure of marine organisms, especially in the case of filter feeding organisms due 
to its polar nature which makes it directly bioavailable. Besides, there is a growing 
concern due the possible development of antibiotic resistance in aquatic organisms 
from aquaculture and the potential risk to human health through the ingestion of this 
seafood. Therefore, to characterize sulfamethoxazole uptake, bioconcentration and 
metabolization in mussels become a relevant issue due its high consumption. With 
this purpose an experiment was undertaken in a marine mesocosm where Mytilus 
galloprovincialis were exposed to an environmental relevant concentration of 
sulfamethoxazole during 96 h. After this period, the mussels went through a 
depuration phase of 24 h under real commercial conditions, in the facilities of a 
shellfish enterprise dedicated to import and export bivalves for human 
consumption. A control tank free of contaminant was held in the same experimental 
conditions. Seawater, mussel and haemolymph were sampled at different interval 
times in order to measure the concentration of compound and its possible 
metabolites. The sulfamethoxazole concentration in seawater was kept constant at 
9.5±1.5 µg/L during the exposure phase. Up to 4 µg/L of sulfamethoxazole were 
measured in haemolymph and metabolization by mussel was not observed during 
the experiment. Only 24 h of clearance were long enough to completely remove the 
antibiotic from the mussels and therefore, assure a safe consumption by population. 
Reference 1.Rodríguez-Mozaz, S., Álvarez-Muñoz, D., Barceló, D., Environmental 
Problems in Marine Biology: Methodological Aspects and Applications. Chapter: 
Pharmaceuticals in Marine Environment: Analytical Techniques and Applications., 
ed. G.B. Ariza J.L , T.2017: CRC Press, Taylor & Francis.  
 
TU146 
Persistence of the antibiotic sulphametoxazole in river water microcosms 
J. Rauseo, Italian National Research Council / Water Research Institute; n. 
ademollo, IRSA-CNR / Water Research Institute; P. Grenni, National Research 
Council of Italy (CNR) / Water Research Institute; A. Barra Caracciolo, National 
Research Council / Water Research Institute; M. Cardoni, Italian National Research 
Council / Water Research Institute; L. Patrolecco, Water Research 
Institute-National Research Council / Water Research Institute 
Many recent studies have reported the ubiquitous occurrence of antibiotics in 
aquatic ecosystems. Antibiotics can both kill natural microbial populations and act 
as a pressure for the selection of resistant bacteria. Following administration, 
antibiotics are only partially metabolized and, therefore, a large amount is excreted 
unaltered or as active metabolites via urine and faeces; consequently, human 
antibiotics reach wastewater treatment plants. The latter are not specifically 
designed for antibiotic removal, and consequently these molecules are released 
directly into the receiving environments. The fate and effects on health ecosystem 
of these compounds is not still well known. Sulfamethoxazole (SMX) is one of the 
most widely synthesized sulfonamides, prescribed to treat urinary infections; it is 
also used in veterinary practice, aquaculture and livestock breeding. Its mechanism 
of action is based on the inhibition of folic acid synthesis in bacteria. SMX has been 
detected in groundwater, in effluents of WWTPs and in surface water, including 
drinkable water. SMX has been reported to be not readily biodegradable, resistant 
to hydrolysis and the photo-degradation as a possible degradation process in surface 
waters. Data on biodegradation in natural water ecosystem are quite scarce. In this 
context, the aim of the present work was to investigate the persistence of the 
antibiotic sulphametoxazole in river water, focusing on both the biodegradation and 
photodegradation processes. For this purpose, two different microcosm 
experiments were set up using river water treated with 500 µg/L of SMX in the 
presence or absence (river water sterilized) of the natural microbial community. In 
order to evaluate SMX biodegradation, the first experiment was performed in the 
dark. In the second one, river water microcosms were incubated under UV-light, in 
order to evaluate the possible photodegradation of SMX. At fixed times, water 
sample were collected from microcosms for measuring SMX residual 
concentrations over time by-using HLPC-UV. The disappearance time of 50% of 
the initial SMX concentration (DT50) was evaluated in both experiments. Moreover, 
the effects of the antibiotic on the natural microbial community were assessed in 
terms of cell vitality, abundance and phylogenetic diversity comparing the treated 
river water microcosms with those no treated one. 
 
TU147 
Antimicrobials modify decomposer detritivore interactions - the role of 
substances' target microorganisms 
M. Konschak, University Koblenz-Landau / Institute for Environmental Sciences; 
J. Zubrod, Institute for Environmental Sciences University of Koblenz-Landau / 
Institute for Environmental Sciences; P.T. Baudy, University of Koblenz-Landau / 
Institute of Environmental Sciences; R. Schulz, University of Koblenz-Landau / 
Institute for Environmental Sciences; M. Bundschuh, Department of Aquatic 
Sciences and Assessment Swedish University of Agricultural Sciences / 
Department of Aquatic Sciences and Assessment 
Leaf-associated microorganisms (i.e., bacteria and fungi) as well as leaf-shredding 
macroinvertebrates play fundamental roles in the breakdown of leaf litter, a crucial 
function within detritus-based stream ecosystems. However, antimicrobial 
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substances such as antibiotics and fungicides may negatively affect the latter group 
of organisms via both waterborne exposure and their diet. The diet-related pathway 
includes the dietary exposure towards antimicrobials adsorbed to leaf material as 
well as effects on leaf-associated fungi, on which shredders’ nutrition heavily relies 
(i.e., microbial conditioning). To expand the limited understanding of the 
importance of these two effect pathways, we examined the effects of the antibiotic 
ciprofloxacin (CIP) and the fungicide azoxystrobin (AZO) on the amphipod model 
shredder Gammarus fossarum. In separate experiments, gammarids’ leaf 
consumption and physiological fitness were assessed using a 2x2-factorial test 
design: amphipods were fed leaf material microbially conditioned in the presence 
or absence of CIP (500 µg/L) or AZO (30 µg/L). At the same time, G. fossarum was 
either cultured in antimicrobial-free medium or was directly exposed towards the 
respective antimicrobial agent for 24 d. In comparison to the control, gammarids’ 
leaf consumption and growth were increased (~17%, ~54%) when the food was 
conditioned in the presence of CIP. This is most likely explained by CIP-induced 
negative effects on leaf-associated bacteria, releasing fungi from competitive 
pressure, which may have triggered an enhanced food quality. In contrast, no 
diet-related effects where observed in the AZO experiment, whereas waterborne 
exposure reduced the shredder’s survival (~50%). Moreover, animals surviving 
until the termination of the experiment showed an impaired leaf consumption 
(~40%) and feces production (~41%) as well as a negative growth when subjected 
to waterborne exposure. Thus, we showed that both antibiotics and fungicides can 
affect shredders’ physiology with potential implications in their population 
dynamics and functioning. Moreover, these substance classes differ strongly 
regarding their effect direction and the relevance of the assessed effect pathways 
(i.e., waterborne vs. diet-related). As both substance classes can co-occur in aquatic 
ecosystems, a sensible next step would be to assess their combined effects to 
receive a more holistic picture of how antimicrobials affect key players in aquatic 
ecosystem functioning. 
 
TU148 
ASSESSMENT OF PRIORITY ANTIBIOTICS AS A PHARMACEUTICAL 
POLLUTANTS FOR UKRAINE 
l. ievsieieva, NGO Social and Environmental Safety; K. Netyosova, National 
University of Pharmacy / Toxicological Chemistry Department; I.I. Gubin, 
National University of Pharmacy / Department of Quality Management; I. 
Zhuravel, National Pharmaceutical University / Clinical biochemistry forensic 
toxicology department; N. Bondar, Student National University of Pharmacy 
The objective of our study - determination of predicted environmental 
concentration (PEC) of priority pharmaceuticals pollutants of surface waters in 
Ukraine among antibiotics. \nIn Ukraine research of pharmaceuticals in surface 
waters has not been carry out yet. Growing concern over global pharmaceutical 
pollution causes to study this issue in Ukraine too. As the basic formula for 
calculation PEC in surface water we used well-known methodology by Besse 
J.P.\nWe carried out a modification of this formula. In the calculation we used 
WHO data of health statistics (ATC/DDD system proposed by WHO). The 
ATC/DDD system is a tool for provision of reliable and comparable data for our 
understanding of national pharmaceutical markets. Overall consumption of 
medicines has expressed as defined daily doses (DDD) API per 1 000 inhabitants 
and per day (DIDs).\nUsing this approach we calculated value of PEC / PNEC for 
antibiotics that most consumed in Ukraine. Antibiotics amoxicillin, ciprofloxacin 
and sulfamethoxazole have highest priority as pharmaceutical pollutants 
representing a risk of negative impact on the environment in Ukraine. 
 
Applying Bioaccumulation Data to Better Inform Human and 
Ecological Risk Assessment of Chemicals (P) 
 
TU149 
Application of trophic magnification factors (TMFs) under the Water 
Framework Directive: some practical advice on selecting and determining a 
TMF 
O. PERCEVAL, French National Agency for Water and Aquatic Environments / 
Research and Development Directorate; M.P. Babut, Irstea / Water; M.A. Bonnell, 
Environment and Climate Change Canada / Ecological Assessment Division; K. 
Borga, Department of Bioscences, University of Oslo / Department of Biosciences; 
L.P. Burkhard, U.S. EPA / ORD NHEERL MidContinent Ecology Division; S. 
Danielsson, Swedish Museum of Natural History; M.R. Embry, ILSI Health & 
Environmental Sciences Institute (HESI); K.A. Kidd, University of New 
Brunswick; J. Koschorreck, Umweltbundesamt; D.C. Muir, Environment Canada / 
Aquatic Contaminants Research Division; D.E. Powell, Dow Corning Corporation / 
Environmental Sciences; C. Rauert, Umweltbundesamt / International Chemicals 
Management; H. Ruedel, Fraunhofer IME - Institute for Molecular Biology and 
Applied Ecology / Environmental Monitoring 
Directive 2013/39/EU amending and updating the Water Framework Directive 
(2000/60/EC) and its Daughter Directive (the so-called EQS Directive: 
2008/105/EC) sets Environmental Quality Standards for biota (EQSbiota) for a 
number of bioaccumulative chemicals which can pose a threat to both aquatic 
wildlife (piscivorous birds and mammals) and human health via the consumption of 
contaminated prey or the intake of contaminated food originating from the aquatic 

environment. Member States (MS) of the European Union will need to establish 
programs to monitor the concentration of 11 priority substances in biota and assess 
compliance against these new standards for surface water classification. The biota 
standards essentially refer to fish and should be applied to the trophic level (TL) at 
which contaminant concentrations peak, so that the predator of the species at that 
TL is exposed to the highest contaminant levels in its food. For chemicals that are 
subject to biomagnification, the peak concentrations are theoretically attained at TL 
3 to 4 in freshwater food webs and TL 5 in marine food webs, where the risk of 
secondary poisoning of top predators should also be considered. An EU-wide 
guidance effectively addresses the implementation of EQSbiota (EC 2014). 
Flexibility is allowed in the choice of target species used for monitoring because of 
the diversity of both habitats and aquatic community composition across Europe. 
According to that guidance, the consistency and comparability of monitoring data 
across MS should be enhanced by adjusting the data on biota contaminant 
concentrations to a standard trophic level using the appropriate TMF. In this 
context, the selection of a TMF value for a given substance is a critical issue, since 
this field-derived measure of trophic magnification can show an appreciable 
amount of variability, related to the characteristics of ecosystems, the biology of 
organisms, the physicochemical properties of contaminants, the experimental 
design, and statistical methods used for TMF calculation, etc. In this presentation, 
guidance is given for the selection of TMFs for reliable applications within the 
context of the WFD (i.e. adjustment of monitoring data and EQS derivation). Based 
on a series of quality attributes for TMFs, a decision-tree is developed to help 
end-users select the “most reasonable” TMF. 
 
TU150 
Bioaccumulation and Effects of Emerging Contaminants in the Aquatic 
Organism Brown Trout 
Q. Fu, Eawag, Swiss Federal Institute of Aquatic Science and Technology / 
Department of Environmental Chemistry; J. Schollee, Eawag, Swiss Federal 
Institute of Aquatic Science and Technology / Environmental Chemistry; S. 
Fischer, Eawag, Swiss Federal Institute of Aquatic Science and Technology / 
Environmental Toxicology; N. Munz, Eawag / Environmental Chemistry; K. 
Schirmer, Eawag / Environmental Toxicology; I. Werner, Eawag, Swiss Federal 
Institute of Aquatic Science and Technology; J. Hollender, Eawag / Environmental 
Chemistry 
Emerging contaminants have been ubiquitously detected in effluent from 
wastewater treatment plants (WWTPs) worldwide. Emerging contaminants may 
bioaccumulate in aquatic organisms such as fish, and subsequently enter the food 
chain, potentially posing a human health risk. In this study, the impact of 
contaminants in WWTP effluents with respect to accumulation in the aquatic 
vertebrate fish was investigated. First, a priority list of emerging contaminants in 
the aquatic environment was compiled, based on the frequency and level of 
occurrence as well as their toxic potencies, and included pesticides, 
pharmaceuticals, biocides, and industrial chemicals. Second, a sensitive and 
selective method involving quick, easy, cheap, effective, rugged, and safe 
(QuEChERS) extraction and online-solid phase extraction combined with liquid 
chromatography high resolution tandem mass spectrometry was developed to 
quantify 61 emerging contaminants in fish tissue. Finally, the method was 
successfully applied to wild fish samples collected from upstream and downstream 
of several WWTPs in Switzerland. Apparent bioaccumulation factors were 
calculated based on the ratio of the internal concentration in fish tissue over that 
analyzed in water. Furthermore, the bioaccumulation of these emerging 
contaminants was correlated to the biomarker gene expression level from genes 
covering all phases of cellular detoxification to get insight into the effects of 
WWTPs effluent. The findings of this study may have important implications for 
both the scientific community and policy makers in addressing the safety concerns 
of the emerging contaminants. 
 
TU151 
Derivation and Evaluation of Partitioning Properties for the Bioaccumulation 
Assessment of CMP Priority Ionogenic Substances 
s. droge, Utrecht University / IRAS; M.A. Bonnell, Environment and Climate 
Change Canada / Ecological Assessment Division 
Environment and Climate Change Canada (ECCC) recently published an approach 
for classifying the risk of organic chemicals using weight of evidence driven 
chemical profiling. The Ecological Risk Classification System (ERC) prioritizes 
substances that may be of higher concern from a combination of high potency and 
high probability of exposure (ECCC 2016, 
http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=A96E2E98-1). Among the 
organic chemicals ranked for further assessment using the new ERC approach, it 
was found that ~50 (unique CAS numbers) with surfactant properties were 
considered high or moderate priority. Another ~45 chemicals with surfactant 
properties were considered low priority. Surfactants are challenging chemicals for 
any level of risk assessment modeling, since most are ionizable organic chemicals 
(IOCs) and the current suite of risk assessment tools are not developed to deal with 
the predominant ionic form of such chemicals. Consequently, methods and 
algorithms to derive logP are not amenable to most types of surfactants. A key 
element in modeling the bioconcentration factor of ionogenic compounds is to 
specifically include the water-phospholipid partition coefficient (Kplipw) of the ionic 
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