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collection. Bioavailable metal concentrations in the sediment will be assessed using the Community Bureau of Reference (BCR) sequential extraction procedure, whilst the 
aqua regia extracted fraction will also be assessed followed by Atomic Absorption Spectroscopy (AAS) analysis. The concentrations within the worms and the pore- water 
will also be measured using standard extraction techniques and analysed by AAS. Initial data from Langstone Harbour in the Solent show relatively low bioavailable 
concentrations in sediments (10.83 mg kg-1 dry weight for copper and 36.43 mg kg-1 for zinc) and pore-water (0.68 µg l-1 for copper and 3.03 µg l-1 for zinc) despite being a 
heavily dug site. Concentrations in the tissues would also suggest that N. virens accumulates more zinc than copper although inter-individual variability was high. However, 
no relationship between the tissue concentration and the weight of the worm was observed. These data suggest that, although the site is a dug area, metal bioavailability and 
accumulation rates are relatively low. It is expected that this work will identify the key drivers of zinc and copper bioavailability under different sediment conditions and, 
ultimately, will identify chronic exposure routes for this species and how important bait collection is in modifying these processes. 
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Mean concentration of metals level in prawn specimens from Epe Lagoon and Asejire River from Southwest Nigeria
B. Adedeji, R.O. Okocha
University of Ibadan, Ibadan, Nigeria
 Whole prawn specimens and water samples from Epe Lagoon, in Lagos State and Asejire River, in Oyo State of Nigeria were analysed quantitatively for the presence of 
manganese, copper, zinc, lead and cadmium using Techcomp AA 6000 atomic absorption spectrophotometer. The mean concentration of each heavy metal in prawn specimens 
and water samples from both locations and the bioconcentration factor were determined. The results showed that the mean concentrations of all the metals in prawn 
specimens were higher (Mn; 94.61 ± 40.45mg/kg, Cu; 72.96 ± 16.26mg/kg, Zn; 97.40 ± 38.10mg/kg, Cd; 0.91 ± 0.26mg/kg) in Asejire River than in Epe Lagoon(Mn; 69.36 
± 78.53mg/kg, Cu; 54.82 ± 13.88mg/kg, Zn; 52.88 ± 4.01mg/kg, Cd; 0.83 ± 0.20mg/kg) except for Lead(5.22±5.08mg/kg in Asejire River and 9.18 ± 7.18mg/kg in Epe 
Lagoon).Using two sample paired t-test at 95% confidence limit, there were no significant difference (p=0.35, 0.35, 0.20) in the levels of Mn, Pb, and Cd respectively in both 
locations except for Cu (p=0.01) and Zn (p=0.0004). The mean concentrations of Mn, Cu and Pb in prawn specimens from both locations were above the maximum limits 
recommended by WHO. While levels of Zn in both locations were lower than the WHO and FAO limits, the levels of Cd in both locations were similar to WHO and FAO 
limits. The mean concentrations of the metals in water samples from both locations were within the limits recommended by WHO and FEPA.  
The results showed contamination of the water bodies and bioconcentration of heavy metals in prawns. This portends a serious public health risk. Consequently, continuous 
environmental pollution monitoring to check heavy metal hazards is hereby recommended. 
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Biomonitoring and assessment of heavy metals in the vicinity of precious metal mining sites in South Africa
V.S. Somerset1, C. van der Horst2, B. Silwana2, C.R. Walters1, E.I. Iwuoha2

1CSIR, Stellenbosch, South Africa
2University of the Western Cape, Bellville, South Africa
Recent years have been characterised by increasing exploitation of natural resources by anthropogenic activities, especially mining. Not only has it affected the global balance 
of heavy metals, but a gradual increase in the concentrations in aquatic and soil ecosystems have been observed. There is no doubt that heavy metals are important trace 
elements in the nutrition of plants, animals and humans, especially zinc (Zn), copper (Cu), chromium (Cr) and nickel (Ni). However, other trace elements such as lead (Pb), 
cadmium (Cd) and mercury (Hg) are toxic even at low levels, therefore their concentrations should continuously be monitored [1,2]. Of concern in this study is the fact that 
high concentrations of metals in sediments due to anthropogenic or natural sources can be detrimental to the aquatic ecosystem, since it can be bioaccumulated by benthic 
organisms and transferred to higher trophic levels. There is thus a great substantial need to understand the bioaccumulation and toxicity of metals in aquatic organisms, since 
it can provide critical information for the environmental risk assessment of metals in aquatic environments [3,4].  
The present study considered the bioaccumulation of heavy metals such as cadmium (Cd), lead (Pb) and zinc (Zn), including precious metals such as platinum (Pt), palladium 
(Pd) and rhodium (Rh) in sediment and freshwater crabs from sampling sites in close proximity to precious metal mining activities in the North-West Province, South Africa.  
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Does the relationship between trophic level and concentrations of POPs differ between species?
N. Eckbo1, M. Guzzo2, K. Borgå1, A. Fisk2, K. Hylland1

1NIVA, Oslo, Norway
2GLIER, Oslo, Norway
Seabirds are top predators in arctic food webs, and exposed to persistent organic pollutants (POPs) primarily through diet. POPs undergo trophic transfer and some 
biomagnify in the food web. The trophic position is therefore used to explain the variability in POPs between species, and stable isotopes (δ 15N, δ 13C) can be used 
to estimate trophic level and carbon source, respectively. The relationship between δ 15N and POPs is a regression, and from that it is possible to calculate the slope of 
regression, also known as the trophic magnification factor (TMF).  
However, seabirds species differ in physiology and ecology; even though species may have the same trophic position, they may have different concentrations of POPs, or vice 
versa. Therefore, before overall applying TMF to entire food webs, it is important to investigate the δ 15N-POPs relationship within species.  
In present study, muscle samples from three seabird species (Rissa tridyctalis, Fulmar glacialis and Larus argentatus) was used to investigate these issues. The birds were 
sampled by the Norwegian Polar institute at two different sites and two different years (kittiwake and fulmar at Kongsfjorden (Svalbard) in 2006, herring gull at Sommarøya 
(Tromsø) in 2007).  
The POPs investigated in this study were halogenated hydrocarbons: DDT, PCBs, chlordanes (CHL), hexachlorobenzene (HCB), Mirex and the three isomers: α-, β- and γ-
hexachlorocyclohexane (HCH). All chemical analyses was done at the Great Lakes Institute of Environmental Research, Canada. The results showed that species had the same 
trophic level, but different concentrations of POPs, suggesting a different δ 15N-POPs relationship between species. However, the data set was found to be not optimal for 
further investigations for δ 15N-POPs-regresssion in either species, possibly due small sample size and lack of variation within the species.  
Additionally, the species results for trophic level were in contrast to previous studies of adult birds. The individuals used in present study were chicks, which suggest that 
chicks may not be an appropriate proxy for adults when using stable isotopes. Also, the POPs did not have a uniform placement in the PCA plot of both species and tissues. 
Thus, concentrations of specific POPs seem to be influenced by different parameters.  
Acknowledgement: Geir W. Gabrielsen, Lisa B. Helgason and the Norwegian Polar Institute  
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Long-term effects of lead (II) and recovery in synchronized Chlamydomonas reinhardtii in the course of the cell division cycle
M. Burkard1, L. Sigg2, R. Behra2, A. Kroll2
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2Eawag, Zürich, Switzerland
It is largely unknown whether the bioaccumulation and effects of toxic substances in freshwater microorganisms varies with their individual physiological state and can lead 
to a selection towards specific cell states and impact the algal community as well as the dependent biocoenosis. Anthropogenic activities especially the use of leaded gasoline 
have lead to an increase of bioavailable lead in aquatic ecosystems. Cultures of the model organism Chlamydomonas reinhardtii quickly accumulate lead during chronic 
exposure whereas effects on photosynthetic activity and growth. Toxicity tests are usually performed using non-synchronous cultures and it is not possible to resolve toxic 
effects regarding the cell division process. In this study C. reinhardtii is used to elucidate the influence of the algal cycle on the bioaccumulation and effects of lead. Cultures 
are synchronized by light/dark adaption (14:10 h) showing a typical growth curve with consecutive divisions of 2,4 or 8 daughter cells. Synchronisation is verified by flow 
cytometry of DNA-stained (propidium iodide) algae and the cells are then exposed to free [Pb2+] ion concentrations ranging from 10-10- 10-7 M (pPb10-pPb7). Current 
experiments upon short- term exposition of 7 hours exhibited a growth rate inhibition up to 60% for pPb7 along with chlorophyll fluorescence decrease. pPb 9 and pPb 8 
indicated no effects on growth rate and cell cycle states for the short- term exposure. However long- term exposition over 30h shows a limited growth and cell numbers for 
both. Comparing exposed algal before and during the cell division state exhibits a higher sensitivity for the latter. Hence, the effects of [Pb2+] on different cell cycle states 
of next generation subcultures are investigated comparing growth rate, photosynthesis and the DNA content along with a chemical analysis. Localisation and distribution 
of intracellular [Pb2+] by confocal microscopy with previous Pb specific staining is compared to Dynamic Nano SIMS ion imaging along with analysing the total and 
intracellular Pb content by ICP-MS. 
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Development of an abbreviated in vivo fish bioconcentration test
B. Huggett, D. Hala
University of North Texas, Denton, United States of America
Laboratory bioconcentration studies are becoming an integral part of global hazard and risk assessment paradigms. Experimental measurement of the bioconcentration factor 
(BCF) is often required for any chemical with log KOW greater than 3, if it is produced in quantities greater than 100 t/year. Currently, the expectation is that a BCF will 
be experimentally determined for any such chemical by performing a fish bioconcentration study according to Organization for Economic Cooperation and Development 
(OECD) test guideline 305 or U.S. Environmental Protection Agency (U.S. EPA) guideline 850.1730 (OECD 1996, EPA 1996). These standardized guideline studies are 
demanding of resources and require the use of large numbers of animals. In an attempt to develop an in vivo screening level test, common carp were exposed to chlorpyrifos, 
methoxychlor, DDT or musk xylene for 7 d, at which point fish were placed in chemical free water for 7d. During this period, liver and muscle tissues were sampled on days 
1, 3,7, 10 and 14. 14 d BCF values for all chemicals were similar to those values obtained using standard protocols and timelines. Statistical and modeling approaches will be 
applied to these data sets to optimize the experimental design for a robust screening test. 
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A comparison of the effects of the organophosphate pirimiphos methyl on two freshwater snails Helisoma duryi and Lymnaea natalensis
N. Basopo, C.B. Nyathi, Y.S. Naik
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National University of Science and Technology, Bulawayo, Zimbabwe
Pirimiphos methyl is a broad spectrum organophosphate used against a wide variety of pests. Like most pesticides it is non-target species specific and it finds its way into 
aquatic ecosystems via aerial drifts, runoffs and leaching where it affects habitants of aquaecosystems. A field simulated study was carried out to assess the effects pirimiphos 
methyl on the well being of two different freshwater snail species Helisoma duryi and Lymnaea natalensis. The snails were exposed to differently polluted dam water, 
Matopos (relatively pristine) or Umguza (polluted) spiked with 5, 15 or 25 ppb of pirimiphos methyl. for 1, 7 or 14 days. After each exposure period 10 snails were sacrificed 
and post-mitochondrial fractions prepared. Cholinesterase and carboxylesterase activities were measured. Pirimiphos methyl caused dose-dependent inhibition of esterase 
ctivities in both snail species. Inhibition of esterase activity was generally lower in snails exposed to the contaminated dam water when compared to snails exposed to the 
relatively pristine dam water probably because in the contaminated water there were other chemicals as well as higher microbial load present in the water which enhanced 
decomposition of the spiked pesticides thereby reducing available pesticides that inhibited esterase activity. The results also showed a time-dependent inhibition of esterase 
activity with increase in exposure time resulting in increase in inhibition of esterase activity in both snail species. Generally pirimiphos methyl caused higher inhibition 
of esterase in H. duryi when compared to L. natelensis suggesting that H. duryi was more sensitive to pirimiphos methyl than L. natalensis. For snails exposed to 5 ppb 
pirimiphos methyl in the Matopos dam water, carboxylesterase activity was inhibited in the range 45-72% in L. natalensis compared to inhibition in the range 58-88% in 
H. duryi and cholinesterase was inhibited up to 67% in L. natalensis and up to 76% in H. duryi depending on exposure period. Our results showed that pirimiphos methyl 
definitely affected the well being of the aquatic snails and this has a negative effect on the entire aquatic ecosystem as snails have a role in maintaining a healthy aquatic 
ecosystem; they are prey for other organisms such as some fish and frogs while also feeding on a variety of substance thus, contributing to waste removal and they help in 
maintaining a balanced aquaecosystem, something they can do effectively only if they are healthy. 
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Elemental levels in sediment, fish, and wild bird eggs in the Orange-Senqu catchment, southern Africa
R. Pieters1, H. Bouwman1, C. Mor2

1North-West University, Potchefstroom, South Africa
2United Nations Office for Project Services, Copenhagen, Denmark
The Orange-Senqu River basin starts in Lesotho and mouths on the Atlantic coast of southern Africa. Four countries: Botswana, Lesotho, Namibia, and SA, share the basin. 
Lesotho contributes > 40% of the stream flow, but is a small user. The biggest user, SA, use the water to drive its economy. The Botswana part is covered by desert with little 
surface runoff, but groundwater contributes to the water demands. The River’s estuary is an important wetland, but is on the Montreux Record of threatened wetlands. 
The Orange-Senqu River Commission (ORASECOM) was established to manage the basin. The results reported here form part of the Transboundary Diagnostic Analysis 
prepared by an ORASECOM project, funded by the GEF through the UNDP. Sediment, fish, and wild bird eggs were analysed for a variety of elements, including heavy 
metals. The total concentrations of the elements were determined using ICP-MS. The metal pollution index (MPI) and the geo-accumulation index (Igeo) were calculated 
for the sediment. Levels were compared to international sediment quality guidelines (SQG). The levels in the fish were compared to international guidelines for human 
consumption. Levels in sediment, and biota were compared to determine bioaccumulation. Fe and Al had the highest means in the sediment, 23.5 and 20.6 g/kg (d.w.) 
respectively. The MPI for a site (no. 56) in the North-West Province, SA was the highest and had the most elements with Igeo-values regarded as polluted. The same site was 
also among the 25% sites with the most elements with the highest concentrations, along with sites in the Riet and Modder Rivers in SA. Shared geology could only partially 
explain this phenomenon. Two sites in Lesotho with high levels are likely to be due to geology rather than anthropogenic activities. Compared to the SQG only site 56 has a 
high probability of being toxic to the biota. Only Se had levels in fish higher than international guidelines for human consumption. The elements most likely to bioaccumulate 
in the fish were Pt>Rb>Au>Sn>Ag>Rh. All the elements had bioaccumulation factors > 1 in eggs, except Cs, but this result was concluded under a number of assumptions. 
The various bird species bioaccumulated different elements differently but the grey heron bioaccumulated the most. The levels in sediment beg further investigation, 
considering the Igeo-values for Se, As, and Hg. Further assessment is needed on the bioavailable fractions of the elements at the sites identified. 
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Polybrominated diphenylethers (PBDEs) in biofilms hinder larval settlement of marine intertidal organisms across three phyla
M.Y. Chiu1, B. Po1, C. Chan1, S. Li1, M. Lam2, P. Qian3, R. Wu1

1The University of Hong Kong, Hong kong, Hongkong
2City University of Hong Kong, Hong kong, Hongkong
3Hong Kong University of Science and Technology, Hong kong, Hongkong
Polybrominated diphenyl ethers (PBDEs) have been widely used as flame retardants over the last three decades, and are now ubiquitous in the marine environment. The 
South China region is a major global dumping site of electronic wastes and very high levels of PBDEs in seawater, marine sediments, marine mammals, fishes and marine 
invertebrates have been reported. Studies on mammals and fish have shown that PBDEs can cause abnormal development and reproductive impairment, and this has led to 
growing environmental concerns. While the harmful effects of PBDEs on mammals and fish are documented, the effects on marine invertebrates remain virtually unknown. 
Using three model intertidal species from different phlya, including the polychaete Hydroides elegans (Phylum: Annelida), the gastropod Crepidula onyx (Phylum: Mollusca), 
and the barnacle Balanus amphitrite (Phylum: Arthopoda), this study demonstrated that (a) acute toxixity of PBDEs is low (i.e., 24-h exposure to very high levels of PBDEs 
up to 10000 μg l-1 did not kill marine larvae; (b) long-term exposure to environmentally realistic concentrations of PBDEs did not affect larval growth, development and 
settlement, despite PBDEs bioaccumulated in the body; and, (c) PBDEs spiked biofilms reduced the success rate of larval settlement. Since the process of larval settlement 
governs the population dynamics of benthic invertebrate communities, our results suggested that environmental exposure of PBDEs, which hinder larval settlement of 
intertidal organisms, may have serious ecological consequences. 
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Effects of hypoxia on the larval growth, settlement and physiologies, and post-settlement performance of the marine invertebrate Crepidula onyx
A.L. Li, C.Y.S. Chan, J.M.Y. Chiu, R.S.S. Wu
The University of Hong Kong, Hong kong, Hongkong
Increasing anthropogenic activities and the resulting eutrophication in the coastal areas have exacerbated both the occurrence and severity of hypoxia worldwide in the last 
two decades. Hypoxia occurs when the dissolved oxygen falls below 2.8 mg L-1. The marine gastropod Crepidula onyx is found in great abundance in intertidal and subtidal 
waters over large geographic areas along the Pacific coast of North and South America, China, Japan and Hong Kong. Using C. onyx as a model invertebrate species, we 
tested the hypothesis that while severe hypoxia can result in mortality of marine larvae, mild hypoxia can reduce the growth rate and settlement success and affect the 
physiologies and post-settlement performance. Our study suggested that the LT50 of 1 mg O2 L

-1 was 2.5 days, and all of the larvae died before they could attain metamorphic 
competency. When the larvae become metamorphic competent, they settle and metamorphose into juveniles in response to a suitable substratum with biofilms. We found 
that the ambient DO level did not affect the settlement success of the competent larvae in response to biofilms. Our preliminary data also suggested that long-term exposure 
to mild hypoxia would reduce the growth rate, lengthen the time required to attain metamorphic competency, reduce the metamorphic success, and affect the lipid content, 
feeding rate, and post-settlement survivorship. 
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Determination of heavy metals in fish muscles & water of Haraz river
M. Tehrani -Sharif1, A.A. Agha Moosavi2, H. Nakhaee3, R. Mozaffari1, M. Mehdipour1
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 Objectives: Being the second largest river in the southern Caspian Sea basin, the Haraz River flows northwards through the Alborz mountains in the central region of 
Mazandaran province.The Haraz basin has specific geological characteristics affecting the river water quality.This area has been a rich source of minerals from times 
immemorial. About 45 mines (coal, limestone, sand and gravel, etc.) have been operational for the last eight decades.The aim of this study was to determine the concentration 
of Zn, Cd, Cr, pb , Cu, Ni in fish muscles & water in Haraz river.  
Materials & Methods: In order to determine the heavy metals concentration in all parts of river , 4 station ( Haraz , Razan , chelrood & Amol)were selected . Totally 32 
samples were colleted from 8 farms ( 4 sample from each farm and 2 farms from each station) . 4 water samples were collected .Biometeric were performed , then 10 grams of 
fish muscle were dissected and samples were prepared according to standard method.Heavy metal concentration were determined by atomic absorption method .  
Results & Conclusion: The mean concentration of Zn in fish muscles & water in Haraz , Razan , Chelrood and Amool were 0.72 , 0.32,0.522,0.5 & 1.72,1.81,1.77,1.7 
respectively . Ni didn’t detect in fish samples but the mean concentration in water samples in Haraz , Razan , Chelrood and Amool were 1.1 ,0.9,1.1,1.1 respectively . The 
mean concentration of Cr in fish muscles & water in Haraz , Razan , Chelrood and Amool were 0.586,0.492,0.5,0.552 & 2.2 , 2.2,2.1,2.22 respectively . Cd didn’t detect 
in any sample . Pb concentration in fish samples & water in Haraz , Razan , Chelrood & Amool were 0.44,0.34, o.37,0.48 & 0.11,0.11,0.11,0.14 repectively .The mean 
concentration of Cu in fish muscles & water in Haraz , Razan , Chelrood and Amool were 0.754,0.372,0.539,2.3 &0.11,0.21,0.17,0.37 respectively . Cu concentration in 
The fish muscles and water was increased significantly in Amool station .The results of this study showed that heavy metal concentration in fish muscles and water are lower 
than standards . 
 

WE 304
Mycotoxin Zearalenone induced apoptosis in BEAS-2B cells through generation of ROS and activation of JNK and p38 MAPKs signaling pathways
M.Y. So1, S. Sha1, M. Antoniou2, S.S. Wu1, K.C. Tan-Un1

1University of Hong Kong, Hong kong, Hongkong
2King’s College London, London, United Kingdom
Human exposure to Zearalenone (ZEA, a non-steroidal estrogenic mycotoxin) through inhalation has raised considerable concern. However, the potential health risk and the 
mechanism of actions of ZEA are not well understood. In the present study, we used BEAS-2B, cultured human bronchial epithelial cells, as well as Cygb stably transfected 
BEAS-2B cells to study the cytotoxic effects and the toxic mechanisms of ZEA. Our results indicated that ZEA decreased cell viability, induced apoptosis and promoted ROS 
level in BEAS-2B cells. Oxidative stress was clearly evident, as shown by an elevated mRNA expression levels of oxidative stress markers (Hsp70 and Hsp27) and endogenous 
antioxidants (SOD2 and Gpx). Stable transfection of Cygb significantly increased the level of Cygb but reduced level of ROS and the percentage of apoptotic cells induced 
by ZEA. Cells pretreated with either p38 or JNK inhibitors showed no attenuation in ROS level, but the percentage of apoptotic cells was lower than cells treated with ZEA 
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alone. Overall, our results indicated that ZEA induces apoptosis, possibly through generation of ROS and activation of JNK and/or p38 MAPK signaling pathways. 
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Bacteria associated with skeletal tissue growth anomalies in the coral Platygyra carnosus
H.K. Po1, K.S. Li1, L. Li1, R. Zhang2, K.S. Shin3, J.W. Qiu4, J.W. Chiu1

1The University of Hong Kong, Hong kong, Hongkong
2State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen, China
3Department of Biology and Chemistry, City University of Hong Kong, Hong kong, Hongkong
4Department of Biology, Hong Kong Baptist University, Hong kong, Hongkong
Scleractinian corals with growth anomalies, often referred to as ‘tumors’, have been reported globally. A recent survey of Hong Kong waters showed that more than 60% of 
Platygyra carnosus colonies developed tumors. Here we report for the first time, the bacterial community associated with tumors in P. carnosus over different seasons and 
locations in Hoi Ha Wan Marine Park and Port Shelter. Culture-based methods for strain isolation and molecular techniques of 16SrRNA analysis for strain identification 
were used, as well as the culture independent technique terminal-restriction fragment length polymorphism. We tested the hypothesis that the community composition would 
be considerably different between healthy and tumor corals and aimed to investigate whether potential differences because of tumors would override the seasonal and spatial 
influences. Our analysis detected only minor differences between the communities associated with the healthy and tumor corals, indicating that tumors are not associated with 
major changes in the bacterial community structure. In contrast, community structure was strongly influenced by the location and season, with greater Alphaproteobacteria 
diversity in the winter than in the summer. This study demonstrated that the coral-associated bacterial community composition was more related to environmental variables 
(i.e. season and location) than to disease (i.e. tumor). 
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Identification of alternate solutions to mitigate river health degradation and their effect on ecosystem services in low flow river watershed
R.F. Bangash1, M. Schuhmacher2, A.C. Passuello1
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 Global change impacts on water availability, water quality and ecosystem services in Mediterranean river basins of the Iberian Peninsula, as well as their impacts on the 
human society and economy makes it a key issue on the EU agenda. It is likely that the first impacts of climate change will be felt in the Mediterranean water resource system 
through increased frequency of water shortages and decline in water quality. Excessive nutrient loading from agriculture, industrial and domestic sectors is expected to become 
a growing threat to low flow river Francoli, located in Catalonia (Northeastern Spain). Water quality degradation is getting severe in areas where water is scarce due to 
reduced capacity of contaminants’ dilution. Provision of additional water resources in the low flow river watershed can mitigate the severe effects of river health degradation. 
Some of the alternate solutions to meet the increasing demand may include desalination, inter basin transfers, using ground waters and ground water aquifer recharge. In 
parallel to technical solutions, an attractive aspect for river basin managers is the promotion of responsible water use in the basin. To evaluate and improve water management 
in the basin, two steps are followed. First, different hydrological scenarios are simulated using MIKE BASIN software. Then, spatially explicit modelling tool, called Integrated 
Valuation of Ecosystem Services and Tradeoffs (InVEST) is used to assess the ecosystem services of different modelled hydrological scenarios. The evaluated services are water 
yield and supply, nutrient and sediment retention. Ecosystem based approach to river basin management, that consider the trade-offs between different inland water ecosystem 
services are more likely to ensure sustainable solutions. The results of this work are expected to improve the understanding of the management problem, and help to identify 
the best management solutions for the studied basin.
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Tailoring of InVEST model to assess climate change impacts on ecosystem services at a Mediterranean river basin
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 The Mediterranean basin is considered one of the most vulnerable regions of the world to climate change and with a high potential to present important problems in water 
availability in the next few years. The predicted future scenarios for this region present an increased frequency of floods and extended droughts, especially at the Iberian 
Peninsula. These events are likely to produce important effects in the ecosystem services provided by Mediterranean river basins.  
To evaluate the impacts of climate change on ecosystems services of Mediterranean river basins, we apply InVEST, a spatially explicit tool consisting of a suite of models 
that use land use and land cover patterns to estimate ecosystem services from a biophysical and economical point of view. This tool was applied to evaluate and quantify 
water provisioning, water purification and erosion protection services. For the application of this tool for the Mediterranean areas, some improvement of the model and the 
inclusion of some peculiarities of the studied region were made. These changes regard the incorporation of water extraction and return points, and the possibility of valuing 
water for uses other than the hydropower production. These improvements are key for the model application to the studied areas, since they strongly influence the dynamics 
of Mediterranean basins.  
To evaluate the appropriateness those improvements, the modified tool was applied to the Llobregat river basin, located at Catalonia (NE of Spain). The Llobregat River is the 
second longest river in Catalonia, and one of Barcelona’s major drinking water supplier. This catchment receives extensive urban and industrial wastewater discharges as well 
as surface runoff from agricultural areas. The results of this study will be validated with real data from the studied basin. 
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Testing strategies in Ecotoxicology: two examples for non target arthropod testing from China
S. Kimmel1, T. Schmidt1, M. Bottoms2, B. Godding2, S. Höger1
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Registration of plant protection products may vary by region and national legislation requirements. Independent from the regional aspects, use patterns may vary from South 
East Asia to northern Europe requiring significantly different approaches.  
As an example of this aspect, two terrestrial ecotoxicology test systems are presented, both standardized for Chinese registration processes and approved by the national 
Institute for the Control of Agrochemicals, Ministry of Agriculture (ICAMA). Setup, handling and results of tests with the parasitoid wasp genus Trichogramma (most 
frequently used species: T. cacoeciae, T. evanescens) and the silkworm Bombyx mori are presented, both species required by ICAMA and described in Chinese guidelines for 
ecotoxicological testing:  
- Trichogramma has a worldwide geographical distribution and plays an important role as natural enemy against lepidopterous pests on a wide range of agricultural crops. It 
is regarded as a sensitive indicator species, suitable for identifying plant protection products that are unlikely to be harmful to non-target arthropods in the field. The testing 
guidelines of ICAMA (2004) and IOBC (2000) differ strongly considering the duration of the exposure phase and the type of test cages.  
- Bombyx was originally found in China and adjacent countries. Today, the core countries for culturing of silkworms and silk production are China, Cambodia, Vietnam, 
Japan, India, Southern Europe and especially Brazil. Due to their economic importance and sensitivity to xenobiotics, larvae of B. mori are regarded as suitable for hazard 
assessment for plant protection products and biocides.  
Both examples will demonstrate that the registration of plant protection may depend on regional requirements either by using region-specific testing procedures (see 
Trichrogramma) or even region-specific test species (see Bombyx). The differences in handling, required test species, regional emphases as well as cultural aspects show the 
difficulties that can appear within ecotoxicology testing and global registration of plant protection products. 
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Selenium cycling in an estuarine ecosystem receiving inputs from coal-fired power station
L. Schneider1, W.A. Maher1, F. Krikowa1, J. Potts2, B. Gruber1, A. Chariton3
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3CSIRO, Lucas heights, Australia
Release of trace elements, especially selenium, from coal power plant fly ash is of concern due to the potential for environmental contamination and accumulation in food 
webs. Lake Macquarie has two power stations located on its shore and has been contaminated with selenium (Se), cadmium (Cd), lead (Pb) and zinc (Zn). The presence 
of these elements are a direct result of runoff from nearby coal power plant fly ash. This project investigated the history of trace metal contamination in sediments in Lake 
Macquarie using Pb210 analysis to evaluate whether selenium concentrations have decreased after improved fly-ash handling procedures have been implemented at the power 
stations. Selenium accumulation and biomagnification in the seagrass food webs were examined by using C and N isotopes to establish food chains. As well the volatilization 
of selenium from sediments was measured. This work clarifies the current and historical inputs of selenium and characterizes how selenium may be lost from sediments by 
volatilization or remobilization into marine food webs. 
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Amazon deforestation, ecotoxicology and ecosystem services: valuing mercury contamination
D. Tadeu1, R. Roquetti1, R.B. Sosa1, B. Silva1, R. Marchetti1, A. Sinisgalli1, V. Waichman2

1University of São Paulo, São paulo, Brazil
2Federal University of Amazonas, Manaus, Brazil
 The Amazon rainforest provides many ecosystem services that are important locally, regionally and internationally. These ecosystem services represent the good and 
processes that are important for human well-being, obtained directly or indirectly from ecosystems. A service that is little known or considered is the protection that the 
forest provides against contamination of aquatic ecosystems by mercury. Much of the mercury in the Amazon is stored naturally in the soil. With the removal of vegetation 
mercury is transported to aquatic ecosystems enabling its transformation into methylmercury. This substance has, among other mercury species, the greatest potential for 
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bioaccumulation and biomagnification in different trophic levels, starting by aquatic organisms. This study was conducted using the Purus River Basin as a model to simulate 
the damage promoted by the input of mercury in aquatic systems produced by deforestation, and the valuation of those damages. Data of soil types, concentration of mercury 
in soils, methylation rate and concentration of MeHg in fish were collected from literature. Hence, the model estimated the potential costs of mercury poisoning treatment, as 
a consequence of forest clearing, by using a function with the following variables: the deforestation, the concentration of mercury in the soil, the rate amount of soil eroded, 
the level of mercury methylation, MeHg concentrations in fish, fish consumption by humans, damage to health and costs expended in diagnosis and treatment of poisoning. 
Assuming a deforestation rate of 8% of the basin per year, which is the current rate of deforestation, the potential damage costs would be approximately $ 1 million/year. This 
estimated cost represents the value of ecosystem service of entrapment of mercury in the soil due to protection provided by the forest against erosion. 
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Hypoxia effects on intertidal community: from microbes to invertebrates
Y.S. Chan1, Y.S. Leung2, L. Li3, S.G. Cheung2, P.O. Ang4, R.S.S. Wu3, H.K. Po3, J.M.Y. Chiu3
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Eutrophication due to ever-increasing anthropogenic activities (especially sewage discharge and the wide use of agricultural fertilizers) has exacerbated the duration, intensity 
and extent of hypoxia in coastal areas worldwide. Hypoxia is generally defined as the dissolved oxygen falls below 2.8 mg L-1. Substratum preference for larval settlement 
may govern the population dynamics of benthic invertebrate communities. Larvae of barnacles, polychaetes, bryozoans, oysters and gastropods have been reported to 
settle and then metamorphose in response to biofilms, which vary in the microbial community composition with the previaling environmental factors. In this study, we 
tested the hypothesis that hypoxia can alter the microbial community composition of biofilms and subsequently, the settlement response of larvae, thereby shifting the 
benthic invertebrate communities. Biofilms were first allowed to developed in Clear Water Bay at the lower intertidal level for one week, and then exposed to hypoxia (i.e. 
1.5 mg O2 L-1) or normoxia (i.e. 6 mg O2 L-1) in the laboratory. After one week exposure to hypoxic or normoxic condition, the biofilms were tested for their effects on 
larval setttlement of the polychaete Hydroides elegans and the slipper limpet Crepidula onyx. Our results showed that the hypoxic biofilms significantly reduced the larval 
settlement rate of H. elegans, but not of C. onyx. These biofilms were also tested for their effects on recruitment of new settlers in the field. We found that the hypoxic 
biofilms attracted much less H. elegans and another polychaete, the Christmas tree worm Spirobranchus giganteus than the normoxic biofilms, therefore shifting the benthic 
invertebrate community structure. At the same time, some hypoxic biofilms were allowed to recover in normoxia in the laboratory for one week and subsequently, tested for 
their effects on larval settlement. Our results showed that the biofilms once exposed to hypoxia, but returned to normoxia no longer reduced the larval settlement rate of 
H. elegans. Furthermore, our preliminary data suggested that hypoxia altered the microbial community composition of biofilms, explaining the observed difference in larval 
settlement response. 
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The use of an ecosystem services performance index to describe the status of water quality impacted by small scale farming communities in Limpopo, South Africa
S. Bollmohr
University of Johannesburg, Johannesburg, South Africa
A vast percentage of South African water resources are degraded but people in rural areas, especially small scale farmers, often rely directly on good water quality. Thus to 
improve the implementation of resource protection into decision making processes the focal point need to be shifted away from biodiversity and ecosystem health towards 
ecosystem services and associated benefits for society.  
Water quality in natural aquatic ecosystems provides different services including provisioning, recreational (aesthetic), cultural and supporting services. The different services 
related to water quality in rural small scale farming areas in Limpopo, South Africa are discussed in this paper. The well function of the river systems are utilized by various 
beneficiaries (local communities, agriculture, industry etc). The South African Water Quality Guidelines recognize these different groups plus the aquatic ecosystem itself as 
beneficiaries and allocated specific guideline values to each group of beneficiaries.  
A further concept in the assessment of rivers statuses is the comparison to reference sites. According to the level of different variables, river sections are divided into natural, 
good, fair or poor quality. This can be aligned with the concept of Ecosystem services performance index which calculates the distance value between an observed state and a 
reference state for selected parameters and which has been used for the assessment of soil integrity. In terms of agriculture e.g. it is the desire to achieve sustainable land and 
natural resource management thus we compare the index between different agricultural management systems.  
The entire project will look at the impact of different small scale farming management practices (change to agro ecological principles) on the status of ecosystems This will be 
measured by the development of an ecosystem service index adapted to rural areas, since they are more reliant on the services than other communities.  
However this paper will only discuss the ecosystem services of water quality being important for small scale farmers, the input parameters for the index (including social and 
economic parameters if available) as well as the status of the ecosystem services as a baseline assessment. The input variables for the index are obtained through Participatory 
Action Learning workshops with the small scale farmers communities.  
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Hypoxia is an endocrine disruptor and threatens the reproduction and sustainability of fish populations
S.S. Wu1, H.W. Shang2, B.S. Zhou3, M.K. Richard4
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Hypoxia caused by eutrophication affects thousands of km2 of water worldwide, and has caused declines in fish populations and major changes in aquatic communities 
worldwide.  
For the first time, we demonstrated that hypoxia is an endocrine disruptor, and can affect specific hormones, neurotransmitters and receptors along the Hypothalamus-
Pituitary-Gonad (HPG) axis. In particular, down-regulations of 3β-HSD, CYP11A, CYP19A and CYP19B associated with an increase in the testosterone/estradiol ratio were 
observed. The hormonal disruption subsequently leads to a male-biased population in the F1 generation. A male-dominated populations caused by hypoxia, taken together 
with our earlier findings that hypoxia can cause significant reproductive impairments, will reduce reproductive success and pose a significant threat to the sustainability of 
natural fish populations.  
Since the genes and hormones regulating the HPG axis is highly conserved across all vertebrates, hypoxia may also cause endocrine disruption and reproductive impairment in 
higher vertebrates, including humans. Recent epidemiological and medical research offer peripheral evidence to support this postulation.  

WE 314
The application of a wetland biotic index to assess the pollution control functionality of the Nylsvley wetland, South Africa
R. Greenfield, V. Wepener, J.H.J. van Vuren
University of Johannesburg, Johannesburg, South Africa
Wetlands form a vitally important part of the river systems around the world. They perform vital functions that help maintain the quality and quantity of fresh water in many 
regions. One of the essential services that wetlands provide in developing countries is related to pollution control. This provides a natural cleansing function for safe water by 
downstream users. Bio-assessments are based on the premise that the biotic communities will reflect the health or integrity of the wetland system. The aim of this study was to 
determine whether the Wetland Biotic Index (WBI), which was developed specifically for riverine floodplain wetlands, was able to demonstrate the pollution control function 
of the Nylsvley wetland in the Limpopo province of South Africa. The Nyl River and floodplain are subjected to various impacts such as mining and farming as well as runoff 
from formal and informal settlements. Sampling sites were situated along a pollution/impact gradient to determine the change in WBI scores in relation to changes in water 
quality as the Nyl River moves through the wetland. The WBI index consists of three metrics, i.e. a macroinvertebrate index based on sensitivity scores, a habitat quality and 
land-use rating. The WBI scores were determined on a seasonal basis from six sites in the Nylsvley system. Concurrent water and sediment quality analyses were undertaken 
at the selected sites. Water quality parameters measured included nutrients, microbial content, suspended matter and dissolved metal concentrations. Sediment samples were 
analysed for metals and pesticides. Low WBI scores were obtained in the upper catchment that is subjected to runoff from urban settlements, agriculture and mining activities. 
As the water flows into the wetland the level of pollutants decrease and this is reflected in the increased WBI scores. During the rainy season the sites upstream of the wetland 
have much lower WBI scores with concomitant higher microbial, nutrient and metal loads. However the water flow is attenuated by the wetland system resulting in higher 
WBI scores and lower pollutant concentrations. The highest index scores and best water quality is found at the most downstream site, which is situated in an impoundment 
that is used to supply potable water to a nearby town. We demonstrated that the WBI is a useful monitoring tool to determine the effectiveness of the pollution control 
functioning of ephemeral floodplain wetlands. 
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An innovative approach for the biological component of an ccosystem services analysis: a case study for fruit production in Southern Europe
G. Reub1, S.A.M.A.N Deacon2, N.I.C.O.L Joe1, S.T.E.V.E Norman3
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Practical application of an ecosystem services analysis requires a scientifically sound biological component. Critical components for using ecosystem services in developing 
best management practices (BMPs) and conservation/mitigation planning are: 1) the estimate of what environmental effects (management actions) are limiting sustainable 
populations and where (geographically) those limitations are more substantial, and 2) the estimate of the resultant benefits of implementing BMPs or conservation/mitigation 
measures. This information forms the basis for determining net ecosystem services (benefits and costs) associated with different management scenarios. As ecosystem services 
analysis becomes a common tool to manage ecosystems, the biological component must have comparable scientific rigor to other components such as biophysical, economic 
and social. Some of the more common criticisms related to the biological component center around the facts that commonly used methods: 1) do not have a quantitative basis 
for the estimates, 2) are not transparent to allow thorough review and stakeholder input, and 3) are not reproducible to allow use for future improvements, estimates, and 
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subsequent adjustment.  
In this case study, a net ecosystem services analysis (NESA) was applied in support of the re-registration of a well-known insecticide used in Southern European countries. 
The European Food Safety Authority (EFSA) recently published a framework for developing specific protection goals for the environmental risk assessment of pesticides 
that includes an ecosystem services approach. Our approach builds on an analytical framework developed over several years and used on other ecosystem service analysis 
and conservation planning projects. The NESA framework allows for the formal quantification (semi-quantification) of biological ecosystem service values associated with 
different land cover types (e.g. orchards or scrub vegetation) and the management actions associated with each cover type. The results produce a composite measurement of 
baseline conditions expressed in a standard metric (currency) allowing ecosystem service levels to be compared. Results are then estimated for conditions after a change in a 
management action (such as the application of a pesticide and incorporation of conservation measures) and the net ecosystem service gains and losses between scenarios or 
condition levels are compared, including future values. 

ET07P - Environmental OMICs: a global answer to environmental questions
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Proteom analysis of blue mussel tissue by two dimensional gel electrophoresis and MALDI - MS
H. Helmholz, E. Rieker, D. Pröfrock, S. Lassen, A. Prange
Helmholtz-Zentrum Geesthacht, Geesthacht, Germany
Contaminants are continually entering the aquatic environment and hence the tissue of resident biota such as mussels, which are used worldwide as sentinel bioindicator for 
chemical stress in the environment. In order to detect early changes on the molecular level and to identify prognostic protein biomarker related to the impact of hazardous 
substances the methodologies and tools of proteome investigation provide interesting possibilities for environmental research. In particular variations in protein expression 
could indicate the exposure to and effect of contaminants. In contrast to frequently used assay systems, which allow the detection of selected markers at the protein level, 
proteomic techniques enable the detection of changes of protein expression profiles, which allow a much better insiged into contaminat related effects, simultaneously. In 
consequence a set of proteins can be identified as indicators for environmental stress. To reduce the number of proteins to be analyzed, tissue specific responses can be detected 
by dissecting organs involved in different metabolic pathways or different exposure routes. In this study especially gills of the Blue Mussel Mytilus edulis (L.) have been analysed 
by two dimensional gel electrophoresis (2D GE). The process of protein extraction and purification was especially designed for this tissue type. The gill proteom of mussels from 
differently exposed sites have been evaluated by gel imaging and 2D GE software (Delta 2D). Differentialy expressed spots have been selected and analyzed by matrix assisted 
laser desorption/ionisation - time of flight - mass spectrometry (MALDI-ToF-MS). Hints for proteins involved in the metabolism of the amino acid cystein, especially enriched in 
Metalotheionins as indicators for metal exposure, have been found. Furthermore an altered expression of cytoskeletal proteins could be detected. Currently the identification of 
further potential biomarker as well as the analysis of other tissue types such as the digestive gland of physiologically well defined mussel groups is in progress. 
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Can environmental realistic concentration of ibuprofen alter the protein profile in Mytilus galloprovincialis?
A. Torre1, V.L. Maria2, M. Gonzalez-Rey2, F. Trischitta1, M.J. Bebianno2
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In an ecotoxicological point of view, the proteomic approach has been successfully applied on the early detection of molecular events implicated in potential adverse biological 
effects. Being a good bioindicator to assess the impact of aquatic contaminants, mussels Mytilus galloprovincialis have also been used in a variety of proteomic studies.  
Some emergent contaminants, such as pharmaceutical compounds (namely ibuprofen -IBU) have been an object of enormous attention by the scientific community since their 
presence in the aquatic systems gradually increases and diverse ecotoxicological effects were observed. Although have been detected adverse responses in mussels exposed to 
IBU, molecular biological aspects related to the expression of protein profile changes are lacking.  
IBU is a nonsteroidal anti-inflammatory drug (NSAID) included in the therapeutic class of analgesic/antipyretic medicines. It is highly consumed by the general population and 
their polarity and stability make it bioavailable for the aquatic organisms.  
Protein expression profiles were studied in digestive gland fractions from unexposed and IBU (250 ng/L) exposed mussels using two-dimension gel electrophoresis after a 
short-term exposure (7 days). Proteomes obtained were analysed using the PDQuest[TRADEMARK] software.  
IBU induced significant alterations in the digestive gland protein profile of exposed mussels. Hence, IBU condition induced the expression of 143 new proteins and suppressed 
48 (unique in unexposed digestive gland). 45 proteins were two-fold over expressed after IBU exposure, whereas 27 proteins were down-regulated (2-fold). The development 
of this research will allow the identification of novel protein biomarkers related to NSAIDs contamination (particularly, IBU) in M. galloprovincialis which may be more 
sensitive or precise than the presently available molecular biomarkers array. 
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A first ecotoxicological study on the oxidative post-translational modifications in D. polymorpha proteome after exposure to Benzoylecgonine
A. Pedriali1, C. Riva1, S. Cristoni2, D. Sheehan3, A. Binelli1
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Drugs of abuse and their human metabolites have been recently recognized as emerging environmental contaminants since these compounds have become pseudo-persistence 
in aquatic environment due to their huge production and widespread use. Notwithstanding these kinds of contaminants have some features in common with pharmaceuticals, 
and these characteristics make them potentially dangerous not only for humans (through a direct usage) but also for aquatic ecosystems, their ecotoxicology has not been 
investigated yet. One of the most abundant drugs founded in rivers and wastewaters is Benzoylecgonine (BE), the main metabolite of Cocaine (CO).  
In the present study, we applied a Redox proteomics approach to evaluate the changes in the proteome of Dreissena polymorpha gills as effect of oxidative stress on protein 
thiols and aldehyde/ketone groups after an in vivo exposure (14 days) to BE. Moreover, we choose to test two different concentrations of BE (0.5 and 1 µg L-1) in order to 
evaluate possible dose-dependent changes in the proteome. One dimensional electrophoresis didn’t reveal a reduction in protein thiols content, while underlined a significant 
increase of protein carbonylation at both doses tested. We then performed protein profiling using two-dimensional gel electrophoresis with subsequent Matrix Assisted Laser 
Desorption/Ionization Time-of-Flight (MALDI-TOF) and TOF/TOF with LIFT technique and LTQ-Orbitrap (Linear ion trap combined with Orbitrap mass spectrometer) 
yielding De novo protein sequences suitable for database searching. These preliminary results and the identification of affected proteins suggest the presence of oxidative stress 
caused by BE, whose mechanism of action is discussed. 
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Long term exposure of Atlantic halibut to an acid environment at different temperatures 
K.B. Souza, P. Kling, J. Sturve
Gothenburg University, Gothenburg, Sweden
The oceans are becoming acid as a result of a rapid increase in atmospheric carbon dioxide (CO2) concentrations and its subsequent dissolution into the seas. Increasing CO2 
concentrations in the atmosphere are also leading to a significant increase in surface temperatures. Consequently, marine organisms will be exposed to these two stressors 
simultaneously. Such anthropogenic effects have been considerably studied in calcifying organisms but effects on marine fish are almost entirely unknown, especially long term 
exposures. The present study has used a proteomic approach to analyze samples of gills and blood plasma of Atlantic halibut (Hippoglossus hippoglossus) exposed to pH of 
8.1 (present situation) and 7.7 (predicted by 2100) at temperatures of 12ºC and 18ºC. This study focus on the effects of low pH combined or not with higher temperature, 
and the fish exposure lasted for three months. The proteome was separated by two-dimensional (2D) gel electrophoresis, and as the DNA of Atlantic halibut is not fully 
sequenced the peptides identities were obtained via electrospray ionization-tandem mass spectrometry (ESI-MS/MS). Preliminary results show several proteins differentially 
expressed when compared to controls. Results on gill samples from both temperature exposures indicate upregulation of peptides involved in metabolic pathways, changes 
in calcium related peptides and changes on the expression of proteins related to immunological responses. Blood plasma samples from both temperature exposures presented 
high expression of a peptide linked to innate immune response, among other changes. Our results indicate that an acidic environment combined or not with high temperature, 
induced significant biological changes in halibut proteome, especially regarding immunological response and metabolic status. This is possibly the first study showing effects 
of acidification in marine fish. 
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Searching for biomarkers: a literature review about proteins found in fish proteome experiments- The Top 20 uncovered
U. Guendel, S. Faetsch, E. Küster
UFZ - Helmholtz Centre for Environmental Research, Leipzig, Germany
The increase in ecotoxicological publications in the area of proteomics generates huge amount of informations. These include the many different proteins found in 
miscellaneous approaches and proteomics experiments. As the notion increased that very often similar proteins are identified (Petrak et al. 2008) a literature review was done 
to find the most often identified proteins in fish experiments. The two internet databases PubMed® and Web of Knowledge® were searched with identical keywords. While 
both databases found about the same number of publications (140) the overlap was only 2/3 e.g. 80 publications were duplicates, while the rest was only found in either one 
or the other database. From these publications only the ones were selected for further analysis which had a certain test design and experimental approach and used adult fish 
or other life stages of fish. About 20 publications were identified. From these publications only the proteins were selected for further analysis which were found in at least 10 
% of all 20 identified publications and which were shown to be of significantly different abundance than the respective controls. From more than 400 differentially expressed 
proteins about 17 protein types or groups could be identified. These were for example Heat Shock Proteins, muscular proteins, Enolase, Keratin, Glutathione S-transferase, 
NKEF, Transferrin and Cytochrome P450. The list of proteins could be of help to differentiate between the usual suspected high abundant proteins and proteins pointing to 
more specific pathways. 
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Hepatic transcriptomic profiling identifies concentration-dependent mechanisms of depleted uranium toxicity in Atlantic salmon (Salmo salar)
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Uranium (U) is a naturally occurring heavy metal widely used in many military and civil applications. Uranium contamination and the associated potential adverse effects 
of U on the aquatic environment have been debated during recent years. Depleted uranium (DU), a by-product of U enrichment with reduced specific activity and identical 
chemical properties, has become a good model to study the chemical toxicity of natural U. In order to understand the effect and toxicological mechanisms of DU in vivo, 
juvenile Atlantic salmon (Salmo salar) were exposed to 0.25 mg/L, 0.5 mg/L and 1.0 mg/L waterborne DU in a static system for 48 hours. The U concentrations in the gill 
and liver were analyzed and the resulting biological effects were determined by a combination of analysis of gene expression and micronuclei formation. Twelve biomarker 
genes representing oxidative stress (GCS, GR and GPx), DNA damage and repair (P53, P21, Gadd45, PCNA and Rad51), apoptosis (BAX, Bcl-x, Caspase 6) and protein 
degradation (ubiquitin) were first evaluated by quantitative real-time polymerase chain reaction (q-rtPCR). Then a hepatic transcriptomic profiling was performed using a 
custom 60k salmonid oligonucleotide microarray. The results clearly showed accumulation of DU in the gill and liver with increasing concentrations of U in the exposure 
water. The effects of DU on hepatic biomarker gene expression occurred in a concentration-dependent manner, although deviations from ideal concentration-response 
relationships were observed at the highest U concentration (1.0 mg/L). All biomarker genes tested were found to be up-regulated by DU. Microarray analysis clearly showed 
that the number of differentially expressed genes as well as the biological processes significantly regulated by U also appeared to be concentration-dependent. Micronuclei 
assay on blood cells showed an apparent, albeit non-significant increase of micronuclei formation at 0.25 mg/L U. The results suggest that DU may have concentration-
dependent mechanisms of toxicity in Atlantic salmon, giving rise to the regulation of different biological processes as well as the potential induction of several toxicological 
pathways, which commonly can be established within the framework of an early stress-response regulatory network. However, the early responses at the transription level 
were not found to lead to immediate detrimental effects (e.g. micronuclei formation), potentially due to the short exposure duration in this study. 
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Toxicogenomics - a tool for the assessment of sediment quality?
S. Buchinger, J. Wittholt, U. Feiler, G. Reifferscheid
German Federal Institute of Hydrology, Koblenz, Germany
The analysis of gene expression in the context of ecotoxicology is of growing interest, because in principle it allows the simultaneous analysis of exposure and effect and can 
thus help to answer the question if a contamination might be a pollution or not. This question has high relevance for the risk assessment of contaminated river sediments. The 
sediment is an ecosystem (benthos) with organisms reacting to particle bound pollution. Sediments can act as both, potential sinks but under other conditions as potential 
sources for many hazardous substances. Therefore, several methods for sediment contact tests with various species were developed in the recent years. In the present study 
sediment contact tests with rice (Oryza sativa) were performed. Oryza sativa can be grown under emerse conditions and has - as a prerequisite for a comprehensive expression 
analysis - a sequenced genome. In order to initially characterize macroscopic effects of Ni on rice development (Oryza sativa), sprouted rice grains were exposed on OECD 
sediment 218 spiked with NiCl2 at various concentrations. The most sensitive end point for exposure to Ni was the root length; in addition to growth inhibition a different 
morphology of the root was observable. Roots of exposed plants were less branched and thicker compared to the unexposed control. For the analysis of gene expression 
the NOEC (50 mg Ni2+/kg, n=8) and LOEC (150 mg Ni2+/kg, n=7) levels for nickel were chosen for exposure in addition to the unspiked control (n=11). After isolation of 
the total RNA from the roots the Array hybridization was done after single colour labelling using 4x44K DNA Arrays for Oryza sativa. For the identification of potential 
biomarkers of exposure the control samples were compared with the Ni-exposed samples. For the identification of biomarkers of effect the control- and NOEC-samples were 
compared with the expression at LOEC-levels. With this approach genes were identified which a) respond to the presence of Ni in the sediment, irrrespective of an observable 
ecotoxicological effect and b) can be correlated to an adverse effect. In fact, several genes were identified the function of which is linked to the growth of the root and 
morphology. The presented work will be continued in a research project in order to challenge this approach with further model compounds, mixtures and natural sediments. 
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Natural toxins and their molecular and life-history effects on non-target soil invertebrates
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Soil invertebrates that belong to the detrital food web are essential for proper soil ecosystem functioning, as they control carbon and nutrient flows and stimulate plant 
nutrient uptake. Soil ecosystem functioning is challenged by many anthropogenic toxins which can disrupt the soil ecosystem through mortality or reduced reproduction of 
soil organisms. Natural toxins, on the other hand, are rarely considered a threat to the environment yet can be lethal at low dosages. Natural toxins are organic compounds 
that are produced as secondary metabolites in fungi, bacteria, algae, plants or animals.  
Glucosinolates (GSL) are natural toxins produced as secondary metabolites by many commercial crops (e.g. Broccoli and Cabbage). Tissue damage hydrolyses GSL into 
several toxic compounds such as isothiocyanate (ITC) and nitriles, which is mediated by the enzyme myrosinase. Current interests in ITCs focus on the toxic characteristics 
that have, for instance, been exploited for alternative pest management methods, so-called biofumigation, but also the possible chemopreventive nature of ITCs. Due to these 
social-economic benefits, novel crop varieties with enhanced levels are likely to be introduced in the future. This may introduce a potential risk for soil ecosystem processes by 
exerting detrimental effects on beneficial non-target soil organisms.  
This study focused on the effects of ITC on the detritus food web, using Folsomia candida and Eisenia andrei as model species for beneficial soil invertebrates that maintain 
essential soil functions. Data from standardized ecotoxicological tests was combined with gene expression profiles obtained with microarrays to have more insight into the 
molecular mechanism of the toxic responses.  
Results will focus on:  
1) Toxic effects on survival and reproduction of allyl ITC Folsomia candida and Eisenia andrei using ecotoxicological experiments.  
2) Gene expression analysis that reflect negative effects of allyl ITC on soil invertebrates, using microarrays.  
3) Comparative genomic analysis to identify commonalities in stress response pathways between Eisenia and Folsomia when exposed to the same stress factor.  

WE 325
Establishment and application of Chinese Rare Minnow (Gobiocypris Rarus) endocrine system functional genome cDNA microarrays
W. Li, J.I.N.M.I Zha, L.I.F.E.I Zhu, Z.I.J.I.A Wang
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing, China
Functional Genomics will be a powerful tool to exhibit the function of endocrine system in fish. Unfortunately, there are relatively few functional genes in GenBank, which 
limits the use of molecular tools to study disruption of endocrine responses in fish. In this research, we will select Chinese rare minnow as a model fish and develop functional 
genes database of hypothalamic-pituitary-gonad (HPG), hypothalamic-pituitary-thyroid (HPT), and hypothalamic-pituitary-adrenal (HPA) axis in fish using gene clone and 
RT-PCR methods. Molecular targets of three endocrine axis will be confirmed after exposure to a certain endocrine disruptor, and molecular toxicological mechanism of 
endocrine disruptor will be elucidated. Endocrine system functional gene cDNA microarrays of Chinese rare minnow were established. The feasibility of cDNA microarray 
was proved by real-time PCR methods after short-term exposure to 100 μg/L E2. The changes of gene mRNA expressions in cDNA microarrays were basically in accordance 
with real-time PCR methods. Normal development of larvae may be affected by butachlor. The results of lesion livers and gonads indicated that butachlor may pose threat to 
normal growth and reproduction in fish. In addition, the alterations of mRNA levels displayed the estrogenic and antithyroid activities. These results could be useful as a basis 
for toxicogenomics of endocrine disruption in rare minnow. 
 
WE 326
Toxicogenomic analysis of benzene, toluene and formaldehyde on Drosophila melanogaster and Caenorhabditis elegans
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1University of Seoul, Seoul, South-Korea (Rep)
2Pusan National University, Busan, South-Korea (Rep)
Indoor air quality has been recognized as a significant health and environment issue. Some air pollutants are reported to occur more frequently and at a higher concentration 
in indoor air than in outdoor air, including volatile organic compounds (VOCs). In this study, toxicogenomic analysis was conducted on the most representative indoor air 
pollutants, such as, benzene, toluene and formaldehyde, on non-mammalian model species, Drosophila melanogaster and Caenorhabditis elegans. Microarray data indicated 
the numbers of genes differentially expressed by benzene, toluene and formaldehyde were 53, 37 and 130, respectively in D.melanogaster, whereas, 228, 50 and 1100 in 
C.elegans. Pathway analyses conducted on the differentially expressed genes revealed inflammation related pathways are involved in VOC toxicity. Functional genomic tools 
(gene knock out and RNAi) are used to assess toxicological meaning of up- or down-regulated gene expression due to VOC exposure. This can provide indicators of the toxic 
mode of action at the single gene level up to that of an entire organism at relatively low cost. Moreover, the responses of D. melanogaster and C. elegans to VOCs exposure 
were screened across various mutant strains and sensitive mutant strains were selected to be developed as biomonitoring tools for indoor air pollutants.  
Acknowledgments : This work was supported by the “ The Eco-technopia 21 project”of Korean Ministry of Environment through and by the Mid-career Researcher Program 
through National Research Foundation of Korea (NRF) funded by the Ministry of Education, Science and Technology (2011-0027489) 
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Effects of nickel and dimethoate on genetic markers of the terrestrial isopod: porcellionides pruinosus
N.G.C. Ferreira1, P. Kille2, A.M.V.M. Soares3, S. Loureiro3

1CESAM & Department of Biology, Universidade de Aveiro, Aveiro, Portugal
2Cardiff School of Biosciences (BIOSI 1),, Cardiff, United Kingdom
3University of Aveiro & CESAM, Aveiro, Portugal
Molecular genetics provides an opportunity to evaluate the mechanistic basis underlying modes of action of specific compounds. Integrating these data with life history 
impacts and functional parameters, such as energy metabolism, permits a more holistic systems approach to predictive ecotoxicology.  
In order to study these detoxification processes, terrestrial isopods (Porcellionides pruinosus) where exposed to nickel at 50 mg/kg soil (maximum limit concentration for 
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agriculture soils, by the Canadian Environmental Quality Guidelines) and 250 mg/kg soil (5x the previous concentration) and to the pesticide dimethoate at 0.4 mg/kg soil 
(dose advised for field application) and 10 mg/kg soil (concentration below the EC50 value for isopod species). Organisms were exposed for a 28 day period, followed by a 
14 day post exposure period upon transference to clean soil. Samples were taken at the start of the exposure (T0), after 96 hrs and 14, 28, 14 days post-exposure. To evaluate 
toxicity and detoxification processes, changes on gene expression (e.g. HSP70, metallothioneins, lipid peroxidase, glutathione peroxidase and DNA damage) were studied 
using QPCR.  
The results obtained in this work sheds light on the detoxification process in this ecologically relevant detritivore and toxicity induced by the two classes of chemicals (a metal 
and a organic pesticide). These data are related to previous works on biomarkers including evaluation of energy reserves.  

WE 328
Implementing a functional genomic approach to decipher the mechanisms behind glyphosate hormesis in Zea mays
M.F. Freitag, N. Cedergreen
University of Copenhagen, Frederiksberg c, Denmark
The toxicological phenomenon termed hormesis is described as a biphasic dose-response, characterized by low-dose stimulation & high-dose inhibition. Although hormesis 
has often been observed for the effect of the herbicide glyphosate sprayed on plants at doses of 10-40 g a.i. ha-1, the physiological mechanism(s) behind this phenomenon 
are currently poorly understood. Functional genomic studies and microarrays in particular are very helpful in identifying and characterizing groups or families of genes that 
are transcriptionally regulated, in response to a physiological stimulus. The availability of genomic information for Z. mays, as well as the existence of a genetically modified 
glyphosate target-site resistant mutant (GMO), makes this species ideal for such a study. In this study we present microarray analysis of mRNA isolated from GMO and 
wild type (WT) Z. mays treated with 27 g a.i. glyphosate ha-1 compared to plants sprayed with surfactants only. Plant material for mRNA analysis was harvested 24 h after 
spraying. Plant dry weight 10 days after spraying was (± standard deviation) 0.17 g ± 0.02, 0.19 g ± 0.02, 0.17 g ± 0.02 and 0.24 ± 0.02 for glyphosate treated and un-treated 
GMO and WT plants. The fact that the glyphosate resistant Z. mays did not respond to the glyphosate treatment as the WT plants did, shows that the hormetic response is 
directly related to glyphosate binding to its target enzyme. Microarray analysis of both surfactant (untreated) and glyphosate treated plants showed qualitative differences 
in gene regulation between target site resistant plants (GMO) and susceptible (WT) plants. Annotation of these genes is currently underway using publicly available Z. mays 
genomic information, and will provide clues to the cellular mechanisms involved in the observed increase of dry weight in WT plants following treatment with 27 g a.i. ha-1 
glyphosate. 
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Reference gene selection for Real-Time qPCR in Bidens laevis L. during pesticide and cold stress
G. Lukaszewicz1, M.V. Amé2, M.L. Menone1

1Instituto de Investigaciones Marinas y Costeras (IIMyC) CONICET/ UNMdP, Mar del plata, Argentina
2Universidad Nacional de Córdoba, Facultad de Ciencias Químicas, CONICET., Córdoba, Argentina
 Environmental monitoring demands the usage of new species and sensitive methods in order to get accurate regional biomonitoring. The aquatic macrophyte Bidens laevis L. 
(fam.: Asteraceae) has desirable growing characteristics for use in laboratory assays, has proven to respond positively to genotoxic compounds and showed enzimatic response 
when exposed to the pesticide endosulfan. Nowadays, gene expression offers crucial information when analysing responses to xenobiotic compounds. It is well known that 
Real Time PCR (RT-qPCR) is the preferred method for studing gene expression because of its sensitivity, precision and robustness but it requires the use of reference genes 
with stable expression among different treatments, as well as different tissues and growth stages.  
The aim of this study was to analize the expression of two candidate genes, Elongation Factor 1 alfa (EF1a) and Actin (ACT) in B. laevis in three tissues (root, stem and 
leaves) under four conditions: 1-control-: Large plants (>1500mg), temperature 22ºC, media: Hoagland solution; 2 -short-: Short plants (<250mg), temperature 22ºC, media: 
Hoagland solution; 3 -xenobiotic-: Large plants, temperature 22ºC, media: Hoagland solution + endosulfan 10ug/L; 4 -cold- Large plants, temperature 5ºC, media: Hoagland 
solution. All plants remained 24hs under each condition with 3 replicates tested for each one. Firstly, the partial sequences for both genes were obtained from degenerate PCR 
products. The two sequences showed an identity of 82% (EF1a) and 81% (ACT) compared to other members of Asteraceae family. From these sequences a set of primers for 
each gene was designed and the RT-qPCR was optimized.  

The results showed that EF1a had no significant variation in expression among the three different tissues. This expression remained stable between control and short plants. 
However, a significant expression increase was observed in plants exposed to endosulfan or cold. In contrast, ACT expression did not show significant differences among 
tissues or under any condition tested in this study.  
From these results we can conclude that Actin expression did not seem to be influenced in short plants or during endosulfan or cold exposure and can thus be used as a 
reference gene for RT-qPCR in any tissue, while Elongation Factor-1 alfa should not be used when analysing stress conditions such as cold and xenobiotic exposure. 
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Defining the transcriptome of the fathead minnow liver using high-throughput sequencing: effects of chemical and environmental stressors
S.B. Wiseman, Y. He, M. Hecker, J.P. Giesy, P.D. Jones
University of Saskatchewan, Saskatoon, Canada
The fathead minnow (Pimaphales promelas) is a popular small fish model routinely used in regulatory testing and basic research in environmental toxicology. More 
information about chemical toxicity has been derived from studies with the fathead minnow than any other species of fish. In the past decade, following the advent of 
high-throughput ‘omics’ technologies, the fathead minnow has been used as a model species for proteomics, metabolomics and trancritpomics. The vast majority of the 
transcriptome profiling studies have utilized one of several available cDNA microarray platforms. However, to date, no studies had been performed by use of recently 
developed open-format high-throughput transcriptome sequencing technologies such as Illumina RNAseq. As a consequence, large-scale characterization of the transcriptome 
of the fathead minnow liver had not been performed. We are actively characterizing the transcriptome of the liver of the fathead minnow in order to quantify transcriptional 
responses to various natural and anthropogenic environmental stressors. In one series of studies we have been exploring the transcriptional responses on fathead minnows 
acclimated to low temperatures. In another series of studies we have been characterizing transcriptional responses in fathead minnows exposed to oil sands process affected 
water (OSPW) generated during the extraction of bitumen form the oil sands deposits of Alberta, Canada. We have collected approximately 575 million 100bp paired-end 
reads from livers of fathead minnows exposed to these environmental stressors. These reads have been assembled into greater than 50,000 contigs greater than 100bp in 
length that have been annotated using Blast2GO software. The transcriptome was further annotated using Kyoto Encyclopedia of Genes and Genomes (KEGG) mapping. 
Analysis of transcript abundance has identified a suite of genes that are differentially expressed in response to acclimation to low temperature and exposure to OSPW. 
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Transcriptomic responses in Japanese medaka, Olyzias laptipes, exposed to mixtures of sex steroids
K.K. Kadota, M.M.S. Mizukami-Murata
Japan Pulp and Paper Research Institute, Inc., Tsukuba, Japan
The advent of OMICS technologies allows us to dramatically expand the scope and depth of perspective on toxicity. The OMICS studies may also help toxicologists to 
understand the mechanism of physiological impairments caused by long-term exposures to various chemicals. In this study, we investigated long-term effects of sex steroids 
using transcriptomic analyses. Larval Japanese medaka, Olyzias laptipes, within 12h post-hatch, were exposed to sex steroids, 17β-estradiol (E2) and 17β-trenbolone (TB), 
and mixtures of E2 and TB. Chronic effects were evaluated on medaka exposed to E2, TB and mixtures for 60 days posthatch. Sex reversal occurred by the single exposures 
of E2 or TB at all concentrations used in this study. In contrast, at low concentration of mixture, estrogenic and androgenic effects appeared to cancel each other, resulting in 
no apparent reproductive impairment. At high concentration of mixture, reproductive activities were severely damaged for both sexes, although the sex reversal rate was much 
lower than that of single exposure. Gene profiling of medaka was performed using oligonucleotide-based DNA microarray containing 36,398 probes (Agilent Technologies). 
The gene expression profiles obtained were in line with biological experiments and histological analyses. The gene expression profile of the mixture at low concentration 
was similar to that of control compared with other exposure groups, in agreement with the chronic effects. Various genes induced by either E2 or TB were neither up- nor 
down-regulated by the mixture exposure, implying that these genes may be candidates for the genes involved in sex reversal. Interestingly, the expression levels of vitellogenins 
(VTGs) and choriogenins (CHGs) in the mixture-exposed samples were similar to those in the E2-exposed group, suggesting that the expressions of VTGs and CHGs are 
controlled simply by E2. We also tried to estimate degrees of endocrine disrupting effects the gene expression data. Results suggest that physiological outcomes caused by sex 
steroids, even mixtures, could be estimated using the trascriptomic analyses. 
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Use of Javanese Medaka (Oryzias javanicus) cDNA microarrays in endocrine disrupting chemical risk assessment
S. Woo, H. Won, A. Lee, S. Yum
KORDI, Geoje, South-Korea (Rep)
Endocrine disrupting activity of environmental chemicals has been one of the major public concerns since it could cause reduction in reproductive success and affect human 
and wildlife populations. Up to this date, only biomarkers used to detect chemicals’ potential endocrine disruption (estrogenicity) in experimental fish species are vitellogenin 
(a female-specific glucolipoprotein yolk precursor) and choriogenin (a precursor of egg envelope protein), and this fact motivated us to look for other useful biomarkers to 
assess endocrine disrupting effects of the environmental chemicals. Furthermore, several reports have shown that fish exposed to environmentally relevant concentrations 
(up to 100 ng/l) of 17β-estradiol (E2) for the period prior to sex differentiation and the time of sex differentiation caused disruptions in the process of sexual differentiation 
(oocyte development in genotypic male, significant change of the sex ratio towards the female sex, etc.), and alteration in the egg production pattern in the subsequent 
adults. This clearly indicated that early life stages of fish development were sensitive to low concentrations of EDC, and such exposure is now known to lead to distinctive 
pathological endpoints. Therefore, we were interested in the endocrine disruption studies using both adult and embryo of medaka that were exposed by EDCs. Naturally, 
development of a bioassay tool was important in order to reduce time, cost, and labor of single biomarker- and pathological observation-dependent test methods, thus, we 
developed adult Javanese medaka cDNA microarrays which contain 2,500 cDNA probes. In this presentation, experiments using these microarrays and EDC-exposed medaka 
will be introduced in details, and their analyzed results will be discussed as well. 
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Molecular characterization and expression profile of hemoglobin cDNA from Chironomus riparius (Diptera: Chironomidae)
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J. Choi, S.Y. Park, G.W. Chung, P.M.G. Nair
University of Seoul, Seoul, South-Korea (Rep)
The hemoglobin (Hb) of invertebrates is responsible for essentially the same function as those of vertebrates: carrying oxygen from the environment to the respiring tissues. 
One of the particularity of aquatic midge, Chironomus is its possessing Hb during its larval stage. Chironomus Hbs exist throughout the four larval stage with stage-specific 
and tissue-specific single-chain globin syntheses, which play important role in survival in extreme environment, such as hypoxia response or pollution tolerance. In this study, 
Hb cDNA of C. riparius (CrHb) were identified by screening through an expressed sequence tags data base developed from the fourth instar larvae of Chironomus riparius 
using 454 pyrosequencing. Here we report identification and characterization of hemoglobin genes. CrHb1 (tentative gene name) has the full-length cDNA of 777 bp long 
and contains an open reading frame (ORF) of 504 bp. The deduced CrHb protein has 169 amino acids. Expression pattern of CrHbs were studied using real-time polymerase 
chain reaction after short term exposure to environmental pollutants and the results suggest that the expression profile of CrHb may potentially contribute to the development 
of a biomarker for ecotoxicity monitoring in C. riaprius.  
Acknowledgement - This work was supported by Mid-career Researcher Program through NRF grant funded by the MEST (2011-0027489). 
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Stress response gene expression in Chironomus riparius exposed to various environmental pollutants
J. Choi, S.Y. Park, P.M.G. Nair
University of Seoul, Seoul, South-Korea (Rep)
Aquatic organisms are exposed to various kinds of environmental pollutants having different modes of action released from various anthropogenic sources which can disrupt 
many biological functions. Recently next generation sequenciong (NGS) technology has been increasingly used in wildlie species gene characterization in an attemp to identify 
them as stress response genes, which has high potentials of being used as biomarkers in ecotoxicological studies. SOD is the prime antioxidant enzyme and has been widely 
used as oxidative stress biomarker in ecotoxicology, whereas, p38MAPK has rarely been approached in an ecotoxicological context, although, the roles of p38MAPK in stress 
responses have frequently been reported in various biological systems. In this study, we identified and characterized SOD and p38 MAPK in C. riparius, by screening through 
an expressed sequence tags (EST) database developed from the fourth instar larvae of Chironomus riparius using 454 pyrosequencing. We also investigated the response of 
previously characterized stress response genes toward various environmental pollutants and their responses will be compared with higher level effect such as development 
and reproduction. This comprehensive approach will provides an insight into the stress response mechanism of important sediment toxicity model species, C.riparius and also 
offers information on the relationship between stress response gene expression and higher level effect.  
Acknowledgement - This work was supported by Mid-career Researcher Program through NRF grant funded by the MEST (2011-0027489). 
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Risk assessment of wood smoke particles using a test battery
B. Hegemann1, R. Gutierrez1, W. Ahlf2

1TU-Hamburg-Harburg / Intitue of Energy and Environmental Techniques, Hamburg, Germany
2TU-Hamburg-Harburg/Inst. of Energy and Environmental Techniques, Hamburg, Germany
Biomass burning is a major source of air pollution and is a reason for enhanced hospital admission and mortality. Data on the MOA exhibited by wood smoke particles are 
insufficient. At present we cannot provide an adequate risk assessment for wood smoke. For this we intend to implement a method. C.elegans appears as an optimal surrogate 
to achieve a profound risk assessment for humans and the environment. It is a popular model organism because it is well established in ecotoxicology and molecular studies. 
Gene expression analysis of selected biomarkers which are involved in supposed mechanisms are used to give insight into the mode of action exhibited by wood smoke 
particles. Results won by assays with C.elegans are complemented by microbial biotests that are conducted by a colleague.  
Wood smoke fine dust won by an electrostatic precipitator from different furnaces was used to establish a nematode test adapted to the use with wood smoke particles 
in suspension. Gene expression analysis was conducted via realtime PCR of 4 previously selected genes that are involved in xenobiotic detoxification, inflammation and 
oxidative stress.  
Contrary to expectations sample B from complete combustion i. e. with low PAH content exhibited higher toxicity than sample A from incomplete combustion and high PAH 
content. We suspect low biavailability of PAH from sample A and high availability of zinc from sample B to cause the toxicity levels.The results from gene expression analysis 
shown in 2 support the argumentation drawn from the nematode test. Cyp35C1 reflecting the bioavailbility of PAH is strongly expressed in sample A. Expression differences 
of Cyp35C1 in sample A and B do not reflect PAH contents.We can assume low biavailbility of PAH from sample A. Enhanced expression of superoxid dismutase (Sod3) in 
sample B supposes oxidative stress propably caused by zinc, which is supported by the standard nematode test and a batttery of microbial biotests.  
The adaption of the nematode test to wood smoke particles was succesfully implemented. The results suppose that chemical analysis and common predictions do not 
adequatly project fine dust toxicity. Further studies on the molecular mechanisms of fine dust toxicity are going on.  

WE 336
Effects of munitions compounds and breakdown products on Peroxisomal Proliferator activated receptors Alpha, Beta/Delta, and Gamma
D.R. Johnson1, C.Y. Ang2, E.J. Perkins1

1US Army ERDC, Vicksburg, United States of America
2Badger Technical Services, Vicksburg, United States of America
Exposure to munitions (e.g., nitroaromatics) compounds has been shown to alter energy stores and biomolecules in wildlife, some of which are due to chemical-mediated 
alteration of PPAR-regulated genes. The objective of this project was to determine the role of munitions compounds on gene activation via PPAR and its heterodimer RXRα. 
PPAR activation was measured according to the cell-based nuclear receptor activation kits (Indigo Biosciences, State College, PA). Briefly, 0.01-10 mg/l munitions compounds 
(2,4,6-trinitrotoluene [TNT], 2,4-dinitrotoluene [2,4-DNT], 2,6-dinitrotoluene [2,6-DNT], hexahydro-1,3,5-trinitro-1,3,5-triazine [RDX], 2,4,6,8,10,12”’hexanitro-
2,4,6,8,10,12-hexazaisowurtzitane [CL-20], 1,3,5-trinitrobenzene [1,3,5-TNB], 2,4-dinitroanisole [DNAN], and 5-nitro-1,2,4-triazol-3-one [NTO]) and TNT breakdown 
products (2,4-amino-6-nitrotoluene [2,4-DANT], 2-amino-4,6-dinitrotoluene [2-A-4,6-DNT], 4-amino-2,6-dinitrotoluene [4-A-2,6-DNT]) were added to wells containing 
transfected cells containing high constitutive levels of PPAR isoforms (α, γ,δ) or RXRα. Cells were also exposed to positive controls for the respective nuclear receptors 
(GW590735 for PPARα, rosiglitazone for PPARv, GW0742 for PPARβ, and 9-cis retinoic acid for RXRα). After 24 h exposure, levels of nuclear receptor activation were 
measured by luciferase assays. Cytotoxicity was measured by the Live Cell Multiplex assay (Calcein-AM). PPARα activation was suppressed by TNT and other nitroaromatic 
compounds (0.33-0.41-fold of control at 10 mg/l) and DNAN (0.73). PPARγ activation was increased by TNT (6.7-fold of control at 10 mg/l), but suppressed by 4-A-2,6-
DNT (0.41). PPARδ activation was suppressed by 12 of the 17 energetics studied (0.25-0.7). RXRα activation was increased by NTO (1.45), but suppressed by 4-A-2,6-DNT 
(0.54). Cell survival was only markedly decreased by 1,3,5-TNB. These data demonstrate the ability of primarily legacy munitions to moderate nuclear receptors that regulate 
numerous genes involved in lipid and glucose homeostasis. This in vitro systems toxicology approach may provide insight into molecular initiation events that can be linked to 
adverse outcomes at increasing levels of biological organization. 
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Molecular and behavioral endpoints in zebrafish early life stage tests: increased sensitivity and link to delayed effects
C. di Paolo1, K. Groh2, C. Kienle1, P. Kunz1, E. Vermeirssen1, K. Schirmer2, I. Werner1

1Oekotoxzentrum, Eawag-EPFL, Duebendorf, Switzerland
2Eawag, Swiss Federal Institute of Aquatic Science and Technology, Dübendorf, Switzerland
Fish early life stage tests are based mainly on morphological changes and mortality, endpoints that might lack specificity and sensitivity to evaluate modes of action and 
environmentally relevant concentrations. In this work we investigate if additional parameters improve the sensitivity and prediction potential of tests. Gene expression 
and behavior were combined to morphological endpoints to characterize toxic effects of PCB126, model dioxin-like compound. Endpoints were evaluated in two tests: 
(a) ELS, early life stage test until 5 days post fertilization (dpf); and (b) pELS, prolonged ELS test. In both, fish were exposed from 3h until 5dpf to 3, 30, 100, 300 and 
3000ng/L PCB126 plus controls. In the ELS, by end of exposure swimming behavior was recorded on video, then fish were euthanised and preserved in liquid nitrogen 
for gene expression. In the pELS, after exposure fish were transferred to clean water, raised according to standard procedures, and observed until 14dpf, when behavior 
record, euthanasia and preservation were done as in the ELS. Morphological endpoints were based on previous publications. Behavioral endpoints consisted of behavior 
observation and video tracking analysis (EthoVision®). Gene expression was performed on whole fish RNA with RT-PCR using Sybr Green. Target genes were selected 
based on mode of action (cyp1a) and observed toxic effects (ptgs2a: edema; shha: swim-bladder; sox9b and col11a2: cartilaginous tissue; hspa8: heat shock protein; plus 
genes for cardiotoxicity and pigmentation), with bactin1 as reference. Until 3dpf no significant difference between exposed and control could be detected morphologically. 
At 5dpf, dose-dependent decrease in swim-bladder pigmentation and inflation occurred in concentrations above 30ng/L. Behavior at 5dpf reveal that reduced swimming and 
equilibrium loss occurred above 300ng/L. Gene expression of cyp1a was higher than controls in concentrations above 100ng/L, while expression of shha and sox9b was 
reduced above 100ng/L compared to controls. In the pELS test, delayed mortality was observed in concentrations as low as 30 ng/L. Observed delayed mortality agrees with 
pELS results in other species. The behavioral and molecular endpoints contributed to increase the sensitivity of the ELS and to predict delayed effects in the pELS. Further 
research is needed for the interpretation of multiple endpoints. Expression of additional genes and the video analysis are currently under evaluation. 
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Mechanistic profiling of flame retardants in general systemic stress and endocrine disruption within the INFLAME project
M. Behr, C. Vanparys, A. Covaci, R. Blust
University of Antwerp, Antwerp, Belgium
 Indoor Contamination with Flame Retardant Chemicals: Causes and Impacts (INFLAME), is a Marie Curie Initial Training Network research project funded by the EU. Its 
goal is to study the leaching of flame retardants (FRs) from everyday consumer goods and construction materials and their ability to enter and further influence the human 
body. The research of INFLAME is not solely limited to a chemically related group of FRs but targets a broad range of compounds, such as brominated, chlorinated and 
organophosphate FRs, including both widely used chemicals as well as newly emerging compounds.  
In this presentation, we outline the concept of an INFLAME subproject dedicated to the assessment of the FRs’ potential to cause general systemic stress and to act as 
endocrine disruptors. Mechanistic toxicity profiles of pure compounds, as well as indoor dust samples, are evaluated with multiple in vitro assays. A dedicated set of bacterial 
and human reporter gene assays are used to examine the general stress potential. These assays indicate a variety of different stresses such as specific DNA-, protein- and 
membrane damage, as well as osmotic and oxidative stress. In order to assess the endocrine disrupting potential of FRs, we selected the MCF-7 E-screen and the H295R 
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steroidogenesis assay. To further understand the molecular mode of action leading to the observed effects, orbitrap-based proteomics data is gathered and combined with 
transcriptomics and metabolomics data acquired by other INFLAME partners. In this way, a systems biology approach is achieved. The selection of the pure compounds 
and sample extracts to be studied is based on chemical analysis of indoor dust samples and consumer goods. Possible mixture effects can be determined and samples, where 
biological effects can not be explained by the amount of bioactive FRs present, can be subjected to further analysis. We will attempt to isolate and identify any unknown 
bioactive substance from these samples by combining LC fractionation and mass spectrometry with the bioassays. With this approach, more information on the specific mode 
of action of FRs can be obtained, that could serve as the base of future risk assessments. 

ET15P - Pesticide fate and ecotoxicology
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Effects of the organophosphates, azinphos and chlorpyrifos, on juvenile fish (oreochromis mossambicus)
A. Reinecke, M.S. Jordaan, A.J. Reinecke
Stellenbosch University, Stellenbosch, South Africa
Pesticides sprayed in orchards and vineyards often cause pollution of surrounding areas due to run off and spray drift and can thus reach freshwater bodies in the vicinity. 
The concentrations of organophosphates in the water vary with the intensity and frequency of the spraying procedures being followed. The aim of the present study was 
to determine whether juvenile fish occurring in such water bodies were negatively affected. Juveniles were used as little is known of their susceptibility to organophosphate 
pesticides and it was presumed that juveniles would be more susceptible to damaging effects of toxicants than adults. Specimens of the fish species, Oreochromis 
mossambicus, endemic to the waters of the study area in the Western Cape, South Africa were exposed in a laboratory experiment to field relevant concentrations of 
Azinphos-methyl and Chlorpyrifos. Acute tests were done and specimens were also subjected to an intermittent exposure regime, corresponding with the programs followed 
by deciduous fruit farmers in the area. These programs consist of bi-weekly periods between consecutive spraying events, which are repeated up to four times during the 
season. LC50 values were determined and compared to values from the literature for adult fish. Exposure concentrations of 5 and 25% of the LC50 were calculated and used 
as exposure concentrations. The endpoints used were the whole body characteristics, mortality and growth (length and weight gain), and the biomarker, acethylcholinesterase 
activity. In addition, feeding response time and food consumption were measured. The results showed that Azinphos-methyl was more hazardous to the fish than Chlorpyrifos 
if applied on a bi-weekly basis. For the majority of endpoints investigated exposure interval played a more important role in inducing effects than exposure concentration. 
With shorter exposure intervals the majority of endpoints showed no difference between a higher and lower exposure concentration, while with longer exposure intervals the 
effects of exposure concentration became more prominent.  
The results of the LC50 tests indicated that juvenile O. mossambicus are more sensitive to the pesticides than adults and that different pesticide application regimes have 
different effects. This information could be used in the compilation of spraying programs that are used in the agricultural industry to sustain fish populations in surface 
waters. 
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Carbaryl and dimethoate induced alterations in the antioxidant defense system of the aquatic snail Helisoma duryi. 
N. Basopo, Y.S. Naik
National University of Science and Technology, Bulawayo, Zimbabwe
We studied the effects of carbaryl and dimethoate, individually or as a mixture, on the antioxidant defense system of H. duryi. Adult snails were exposed to 25 ppb of 
carbaryl or/and dimethoate for 72 hours. Post mitochondrial supernatants were used to determine the activity of antioxidant enzymes: superoxide dismutase (SOD), 
catalase (CAT), DT-Diaphorase(DTD), glutathione perox-idase (GPX) and glutathione S-transferase (GST). Thiobarbituric acid reactive susbstance (TBARS) levels were 
measured in tissue samples. The TBARS and SOD, CAT, GPX and GST activity were elevated (up to 100%) after exposure to individual pesticides as well as the mixture. 
The effects were observed after exposure to individual pesticides but were more pronounced after exposure to the mixture. Thus, carbaryl and dimethoate exposure induces 
an ‘oxidative stress’ in H. duryi. Altered antioxidant enzyme activity supports the use of H. duryi for the development of a potential biomarker for detecting the presence of 
carbaryl and dimethoate in contaminated water samples. The observed ‘oxidative stress’ suggest a potentially harmful environmental impact of these pesticides on aquatic 
macroinvertebrates. 
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Does measuring cell number inhibition improve an existing high throughput algal bioassay?
R.M. Gauch1, M. Junghans1, I. Werner1, L. Sigg2

1Swiss Centre for Applied Ecotoxicology EAWAG - EPFL, Duebendorf, Switzerland
2Eawag, Dübendorf, Switzerland
Herbicides applied in agriculture or weed control are regularly detected in samples of surface waters. Bioassays with algae can be used to assess the effects of these herbicides 
to non-target aquatic organisms. For routine monitoring, such bioassays should be able to screen large amounts of low volume samples and give reproducible and accurate 
results within a short time period.  
For this purpose Escher and Rutishauser (2008) developed a 24h-biotest using 96-well-plates for simultaneously assessing the photosynthesis inhibition and effects on growth 
in green algae measured as optical density (OD). For herbicides inhibiting the cell division of algae, such as chloroacetanilide herbicides, this test might have a blind spot since 
OD mainly detects effects on cell volume growth and is less sensitive for effects on cell division. To analyze the quantitative importance of this blind spot the above mentioned 
biotest was expanded to the additional endpoint cell number after 48h. Two substances were selected as model compounds for this study: the phenylurea herbicide diuron, 
which is a known photosynthesis inhibitor and is already used as a model substance in the 24-h biotest, and the chloroacetanilide herbicide metazachlor.  
Comparing the EC50 values of the different endpoints photosynthesis-, growth- and cell number inhibition identifies cell number to be the most sensitive endpoint for 
metazachlor, followed by growth and photosynthesis. What does that mean concerning the sensitivity of the 24h-biotest for herbicidal effects of realistic water samples where 
photosynthesis inhibiting substances as well as substances acting on cell division are likely to occur together? To clarify this question in a second step mixtures of diuron and 
metazachlor in different mixture ratios were analyzed. In a final cost-benefit analysis the increase of sensitivity due to the extension of the 24-h test to a 48h test including the 
endpoint cell division is compared to the increased costs with respect to longer test duration and higher amount of working hours needed.  

WE 344
Oviposition preference of Chironomus riparius females - potential sublethal behavioral endpoint for in-vivo water toxicity testing
Z. Rabova, K. Brabec, J. Kohoutek, L. Bláha
Research Centre for Toxic Compounds in the Environment (RECETOX), Brno, Czech Republic
 This study examines the potential use of insect behavior for detection of contaminats in water samples. Females of non-biting midge Chironomus riparius make choice of 
habitat for their offspring when laying eggs after fertilization in a swarm. The ability of fertilized females to detect samples contaminated with sublethal levels of chromium 
and chlorpyrifos in water samples was assessed in two experiments. In the first experiment, females were given a choice between control and samples contaminated with 
hexavalent chromium (0.1-100 mg/L) or organophosphate insecticide chlorpyrifos (1-100 ng/L). In the second experiment (no choice experiments), fertilized females were 
provided with either clear control water or contaminated water sample only. In the second experiment, we investigated differences in the reproduction output of females, 
i.e. no. of eggropes laid into the control vs. contaminated sample. The first experimental data indicate potential preference of chironomids towards clean water but further 
investigation is in progress, and the full outcomes will be discussed in detail. The study contributes to understanding of insect habitat selection, an important ecological feature 
in fresh-water ecosystems, with respect to contamination. 
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Use of Chlorella vulgaris (Chlorophyceae) to test wood preservatives at a laboratory scale
A.M. Gagneten1, M.C. Murguìa2, A. Ormaechea2, U. Reno3, L.M. Regaldo1

1Facultad de Humanidades y Ciencias. Universidad Nacional del Litoral, Santa fe, Argentina
2Laboratorio de Química Aplicada. Facultad de Bioquímica y Ciencias Biológicas, Santa fe, Argentina
3Laboratorio Ecotoxicología. Facultad de Humanidades y Ciencias, Santa fe, Argentina
Most of the surfactants and antimicrobials are discarded after use in industrial effluents or sewage and can reach rivers, lakes and oceans, driving the development of new 
surfactants that are less harmful to the environment. We present the results obtained after testing a novel wood preservant compound through acute and chronic toxicity tests 
using Chlorella vulgaris (Chlorophyceae).Two compounds were studied: a gemini synthesized and isolated at the laboratory (A5D, 80-85% purity), and a TCMTB based 
commercial (solution 30%). TCMTB is an oil soluble active agent used to preserve wood, very efficient due to its high penetrating power. We calculated the growth rate (μ) 
(PROBALG2 program), the percentage of growth inhibition (%I) and EC50 96h for each of the compounds, all essays with three replicates per concentration. With TCMTB 
the following concentrations were tested: 1.562 x 10-4 ml/l, 3.125 x 10-4 ml/l, 6.250 x 10-4 ml/l, 1.250 x 10-3 ml/l, 2.5 x10-3 ml/l, 5 x 10-3 ml/l, 0.01 ml/l, 0.02 ml/l and 
a control. A5D gemini concentrations were: 0.32 mg/l, 0.64 mg/l, 1.68 mg/l, 2.56 mg/l, 5.12 mg/l, 10.24 mg/l, 20 mg/l, 48 mg/l and a control. The culture conditions were 
constant, continuous illumination with white light 3000 lux, 23±1°C.  
With TCMTB we obtained: EC50 = 2.172 x 10-4 mg/l. Between the lowest and the highest concentration we obtained 50.300 and 4000 cells/ml; μ between 0.0096 and -0016 
and (%I) between 36 and 206.  
With the gemini compound we obtained: EC50 = 0.6568 mg/l (three orders of magnitude smaller than the commercial product). Between the lowest and the highest 
concentrations we obtained between 4800 - 54400 cells/ml; μ between 0.010 and -0.014 and (%I) between 33.0 and 193.3. These results highlight the importance of 
promoting the synthesis of compounds less harmful to the environment.  

WE 346
DNA-based toxicity assay for pesticides in the environment 
E. Ezeji1, N.E. Onwurah2

1FEDERAL UNIVERSITY OF TECHNOLOGY, Owerri, Nigeria
2Department of Biochemistry, University of Nigeria, Nsukka, Nigeria
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Environmental pollution and poisoning owing to the widespread use of pesticides in agricultural and domestic pest control may be detrimental to the health of handlers, 
non target organisms and consumers. For example, some farmers preserve harvested grains by treating them with some chemicals. Pesticides or their residues are ubiquitous 
contaminants in the environmental media (air, soil, water), and in humans, plants and animal tissue samples. Pesticides uptake occurs through the skin, eyes, by inhalation, 
or by ingestion directly or through the food chain. Here we assess the genotoxic effect of dichlorvos, a widely used pesticide in Nigeria, on the DNA of poultry birds (Gallus 
domestica). This study explored different special representation of treated groups using a three-patch matrix model incorporating dichlorvos contamination. Thermal 
denaturation of the DNA from the exposed birds resulted in a significant reduction (p< 0.01) in the DNA melting temperature from 87.2oC to 81.7oC while the GC/AT ratio 
was also significantly reduced (p<0.01) from 0.77 in the control to 0.42 in exposed birds respectively. Electrophoresis of isolated DNA in 0.8% agarose gels gave variations 
in band intensity between the control DNA sample and DNA from exposed birds. These variations in band intensity were more pronounced in the RAPD-PCR products 
amplified with OPE-01 primer, where there is complete disappearance of DNA bands in the birds exposed to 0.04% pesticide. Thus deletion of DNA segments of birds 
exposed to dichlorvos can be modelled as a molecular biomarker of genotoxicity. This may also suggest that insecticides are capable of impacting genotoxic effects on non-
target populations with consistent, long-term use. 
 

WE 347
Use of passive samplers extracts for toxicity assessment of environmental realistic mixture of pesticides on natural biofilms communities
S. Kim Tiam1, S.P. Pesce1, A.F.M. Feurtet-Mazel2, N.M. Mazzella1, S. Morin1, P.G. Gonzalez3

1Cemagref, Cestas, France
2EPOC, Arcachon, France
3Epoc, Arcachon, France
The objective of this study was to evaluate the potential use of passive samplers extracts in order to highlight effects of representative pesticide mixtures on natural biofilm 
communities.  

Chronic and acute impacts of pesticides in mixture were evaluated using POCIS (Polar Organic Chemical Integrative Sampler) extracts on natural biofilm communities. 
Biofilms were exposed to POCIS extracts (PE+) or placed in clean water (PE-) in order to maintain or to model a removal of a toxic pressure in relation with a realistic 
pesticide mixture directly isolated from the field.  
After 13 days of exposure, a significant decrease of DW, AFDM and diatoms density on downstream biofilms exposed to PE compared to non exposed biofilms was observed; 
moreover mean chla amount was lower for biofilms exposed to PE compared to non exposed biofilms. Acute toxicity tests at day 13 revealed a significant higher tolerance for 
PE+ compared to PE- biofilms.  
Moreover a decrease of tolerance of downstream biofilms from day 0 to day 13 was observed for both treatments; with 51±13 and 43±2% of inhibition at day 13 compared 
to 25±3% of inhibition at day 0 in the highest concentration (d0). This global decrease of tolerance to PE with time could be explained by differences between channel and 
field conditions (light intensity, PE composition different from real river exposure due to POCIS selectivity, pesticides concentrations lower in channels than in river,[3DOTS])  
Nevertheless, tolerance of downstream biofilms at day 13 still be much more higher than tolerance of biofilms originated from upstream site (significant inhibition of Fv/Fm 
for d0, d1, d2 and d3 for upstream biofilms).  
Our results underline impacts of pesticides in mixture on both growth (DW, AFDM and diatoms density) and community tolerance of a natural biofilm. In the one hand, 
removing the toxic pressure stimulates global biofilm growth but in the other hand it leads to a decrease of biofilms tolerance. A global decrease of tolerance over time for 
both treatments was observed; nevertheless without reaching the tolerance levels of upstream biofilms.  
This study highlights the potential use of passive sampler extracts combined with acute toxicity tests in order to evaluate effects of more realistic pesticide mixtures on natural 
biofilms communities, and then the future and likely applications of such approaches for ecological risk assessment.  

WE 348
A chronic exposure test method for two aquatic insects, the mayfly Cloeon dipterum and the caddis fly Anabolia nervosa
A. Biester, C. Biever, A. Cafarella
Smithers Viscient, Horn, Switzerland
Species sensitivity distribution (SSD) models are an important tool in protecting aquatic ecosystems. Most SSD models rely on acute toxicity endpoints. Some of the reasons 
for not utilizing chronic endpoints are cost and the limited number of species available having reliable chronic endpoint study designs. We have evaluated a 28-day study 
design with two common European aquatic insects, the mayfly Cloeon dipterum and the caddis fly Anabolia nervosa. May fly nymphs and larval caddis flies were field 
collected and brought back to the laboratory where they were acclimated to natural filtered water at 17 ± 1° C. Feeding experiments were initially conducted using three diets: 
flaked fish food suspension (10 mg/L), periphyton grown on microscope slide and a green algae (Ankistrodesmus sp.). Following a 10-day feeding trial that looked at survival 
and weight, the flaked fish food suspension along with the green algae was chosen as an appropriate diet for both species. The final study design was 28 days in duration, 5 
replicates/treatment and 8 individual/replicate, under static renewal conditions (renewals on Monday, Wednesday and Friday) in laboratory dilution water and laboratory 
dilution water with acetonitrile as a co-solvent at approximately 50 μL/L. May fly survival/emergence was 95% in the dilution water and the dilution water with co-solvent. 
Emergence began on day 6 and continued through day 28. The caddis fly experiment was terminated early on day 23. Dilution water survival was 100% however, survival 
in dilution water with co-solvent had dropped to 50%. Considerable fungus growth was observed on the caddis fly cases in the treatment with co-solvent, which was absent 
in the dilution water only treatment. The fungus accumulation was assumed to be a significant factor in the poor survival. Recommendations for refining the caddis fly test 
method include testing alternative co-solvents like acetone or dimethylformamide (DMF). The mayfly Cloeon dipterum is a very promising aquatic insect for use in chronic 
exposures. 
 

WE 349
Behavioural toxicity of endosulfan and a novel approach to the study of its ecotoxicity in aquatic microcrustaceans
M.F. Gutierrez1, A.M. Gagneten2, J.C. Paggi1

1Instituto Nacional de LImnología, Santa fe, Argentina
2Laboratorio de Ecotoxicología. Fac. de Humanidades y Ciencias., Santa fe, Argentina
Despite the organochlorine insecticide endosulfan is currently banned in over 30 countries, it is still widely used in most Latin American countries. Recently, values from 0.2 
to 13.5 μg L’1 have been found in neotropical wetlands, exceeding the maximum permitted concentration. Its continued use might respond to the hegemonic agroeconomic 
model, despite several works have demonstrated its negative consequences to humans and environment. In addition to it direct effects on non-target organisms it has also 
been reported indirect effects, such as alterations in predator prey interactions, in aquatic and terrestrial organisms. The importance of these lasts studies lies in providing 
relevant information on the actual ecological processes that take place after anthropogenic interventions.The purpose of this work was to demonstrate an indirect effect of 
the early impact of an endosulfan based-insecticide on the escape behaviour of four subtropical microcrustaceans: two copepods (Notodiaptomus conifer, Argyrodiaptomus 
falcifer) and two cladocerans (Pseudosida variabilis and Ceriodaphnia dubia). The experimental assays were carried out using a novel hydraulic devise designed to mimic 
three-speed predator capture behaviour. This allows to quantify the organisms’ ability to perceive and react to the approach of possible predators. Two environmental 
relevant concentrations of endosulfan were used. They were prepared from a commercial formulation containing 35% of the active ingredient (Zebra Ciagro®). Endosulfan 
concentrations in water was quantified by GC-ECD showing recoveries >95% of the nominal value. The exposure time was 15 (±5) minutes. Analyses of data were carried 
out using the Deviance as variability means (ANODEV). The magnitude and the kind of responses were different depending on species, capture speed and toxic concentration, 
however the following pattern was recognized: endosulfan made cladocerans more capturables (p<0.05) but copepods enhanced their escape ability at lower concentrations 
(p<0.05), which might be the result of an early toxicant stimulation. The immediate apparent advantage of this last effect will be discussed in the context of ecophysiological 
theory, since an increase in one physiological or behavioural process may be at the expense of other biological attributes. Considering the comparatively high sensitivity of the 
escape, the proposed method is suggested as an effective complement (and ecologically relevant) in ecotoxicology. 
 

WE 350
Characterization of a controlled release formulation of Novaluron
J. Mcmanus, L.I.N.D.S Furtado, J.C.H.R.I Hall
University of Guelph, Guelph, Canada
 Mosquitoes pose a serious risk to public health around the globe as vectors of human diseases such as the West Nile fever, malaria and dengue fever. In 2009 there were 225 
million cases of malaria worldwide; these cases resulted in the death of 781 000 people. Consequently, it is extremely important to control mosquito populations especially at 
their breeding sites, i.e., standing water. A number of pesticides including novaluron, a member of benzoylphenyl urea chemical family, are effective at controlling mosquitoes; 
however, in many cases reapplication is required to provide effective season-long control. A new slow-release, wax-based formulation of novaluron has been developed by 
Pestalto Inc. to regulate the release of the active ingredient in standing water allowing for a prolonged mosquito control period. This novaluron formulation was added to a 
set of 12000-L mesocosms to measure its efficacy against target (mosquito larvae) and non-target (zooplankton) species. Mesocosms were divided into 5 groups: novaluron 
(0.12%;300g/mesocosm) with added sediment, novaluron (0.12%;300g/mesocosm) without added sediment, novaluron (0.48%;300g/mesocosm ) with added sediment, 
novaluron (0.48%;300g/mesocosm ) without added sediment and no novaluron with added sedimentThe concentrations of released novaluron measured in each mesocosm 
by HPLC over a 120 day period were compared using an Aedes aegypti bioassay. Regardless whether sediment was or was not present , the 0.48% treatment provided 100% 
control of Aedes aegypti throughout the 120 day study while the 0.12% treatment provided 100% control for only 28 days afterapplication. Other monitored parameters 
were affected by the addition to novaluron to the mesocosms; dissolved oxygen and chlorophyll concentrations were higher in sampled water containing novaluron, while 
zooplankton abundance was lower. 
 

WE 351
Effects of dicamba on mRNA transcription of thyroid hormone regulation in Chinese rare minnow (Gobiocypris rarus)
L.I.F.E.I Zhu, J.I.N.M.I Zha, W. Li, Z. Li, Z.I.J.I.A Wang
Research Center for Eco-Environmental Sciences, Chinese Academy of Science, Beijing, China
Dicamba (3,6-dichloro-2-methoxybenzoicacid) is a benzoic acid herbicide and widely used in agriculture, which has been detected in surface-water and groundwater. In this 
study, to determine the endocrine disruption effects of dicamba, adult fish were separately exposed to concentrations 0, 0.05, 0.5, 5, and 50 μg/L for 40 days. The results 
showed that no effects on length in adult males, whereas the length of adult females were significantly decrease in 50 μg/L dicamba treatment (p<0.5). Moreover, GSI and 
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HSI of adult females were significantly decreased in high-dose treatment. However, GSI and HSI of adult males were increased except 5μg/L dicamba treatment, and HSI of 
adult males were significantly increased in low-dose treatment (p<0.5). In addition, the transcription of thyroid hormones (THs) related genes including thyroid hormone 
receptor α (trα), transthyretin (ttr), thyroid peroxidase (tpo), deiodinase (d1, d2 ,d3) from adult livers were evaluated. After 40 d exposure, the mRNA expressions of d3 were 
significantly down-regulated in the livers of male and female (p<0.01), whereas ttr and d1 were significantly up-regulated (p<0.01). Meanwhile, significantly up-regulation of 
trα, tpo and d2 were observed in the livers of females (p<0.01) but significantly down-regulated in males (p<0.05). These results indicate that dicamba had negative effects on 
thyroid system in males and females. Therefore, dicamba could be a potential endocrine disruptor. 
 

WE 352
Evaluation of endocrine disruption and molecular level toxicity to pesticides in Misgurnus anguillicaudatus
S.Y. Han
Korea Institute of Toxicology, Deajeon, South-Korea (Rep)
Pesticides have contributed significantly to improving quality of life and safeguarding the environment. However, potential toxicities of pesticides like persistent organic 
pollutant (POPs) to non-target species have been reported, when they were inadvertently discharged into ecosystem. In this study, 21day exposure tests to alachlor, benomyl, 
carbaryl, endosulfan, methomyl, metribuzin, 2,4-D were performed using Misgurnus anguillicaudatus, which inhabit widely rice paddy in Korea, under continuous flow-
through system. Following range-finding test, test concentrations for 21d exposure test were determined below the lethal level as much as possible. We also observed various 
indicators and biomarkers such as condition factor (CF), gonado-somatic index (GSI), liver-somatic index (LSI), vitellogenin (VTG), DNA damage using comet assay, 
acetylcholinesterase (AChE), and ethoxyresorufin-O-deethylase (EROD) at middle and end of the test for identifying the effect of endocrine disruption and sub-lethal toxicity. 
VTG in blood plasma was significantly greater in male fish exposed to 0.002 mg/L endosulfan, in female and male fish exposed to 0.4 and 2 mg/L methomyl, in male fish 
exposed to 5 mg/L carbaryl, and in female fish exposed to 10 mg/L metribuzin for 21d than in control (p<0.05). While CF, GSI, and LSI weren’t affected by exposure to test 
chemicals, DNA were damaged in fish exposed all test pesticides (p<0.05). AChE and EROD activity in M. anguillicaudatus were also influenced by exposure of carbaryl, 
endosulfan, methomyl and alachlor, endosulfan, 2,4-D, respectively (p<0.05). In conclusion, biomarkers used in this 21day exposure test are helpful to evaluate influence on 
endocrine disruption as well as molecular level toxicity, and this results warrant further studies on pesticides supposed potential endocrine disruptor, for example methomyl 
and endosulfan. 
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Acute exposure of a glyphosate-based herbicide affects the gills and liver of the Neotropical fish, Piaractus mesopotamicus
M.N. Fernandes1, N.S. Shiogiri1, M.G. Paulino1, S.P. Carraschi2, F.G. Baraldi1, C. Cruz2

1Universidade federal de São Carlos, São carlos, sp, Brazil
2Universidade Estadual Paulista, Jaboticabal, sp, Brazil
The glyphosate (N-phosphonomethyl glycine) herbicides, post-emergent herbicides with a broad-spectrum and low selectivity, have been intensively applied on numerous field 
cultures, urban and industrial areas to control unwanted plants, including the macrophytes in aquatic systems. Recently, a new glyphosate formulation Roundup® Ready 
(RR), specifically developed for genetically modified glyphosate-tolerant soybean crops (RR crops), was commercially available in Brazil. This study determined the acute 
toxicity of such herbicide in Piaractus mesopotamicus, and evaluated the effects on the morphology of the gills and liver of exposed surviving fish. Fish were exposed to 3.0, 
3.5, 4.0 and 4.5 mg L-1 of glyphosate, and the LC50;48h was estimated at 3.74 ± 0.2 mg L-1. Gill histopathology was rare, and the activity of Na+/K+-ATPase enzyme did 
not change, suggesting normal function. However, the damage to the liver was classified as moderate to severe. Cytoplasmic vacuolization, lipid accumulation, nuclear and 
cellular membrane alterations and glycogen depletion were found in the liver, suggesting a reduction in the liver function. The glyphosate in the RR formulation was classified 
as moderately toxic for P. mesopotamicus, and the severe damage in the liver may affect the detoxification and/or tissue repair process and contribute to fish death.  
Financial support: FAPESP, CNPq/INCT-Aquatic Toxicology, CAPES 
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Effects of the fungicide tebuconazole on fungal and bacterial communities in the sediment of outdoor freshwater microcosms
M.R. Dimitrov1, P.J. Van den Brink2, T.C.M. Brock3, S. Kosol4, L. Maltby4, R.P.A. Van Wijngaarden5, H. Hauke6

1Wageningen University, Wageningen, Nederland
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4Department of Animal and Plant Sciences, The University of Sheffield, Sheffield, United Kingdom
5Alterra Research Centre, Wageningen, Nederland
6Laboratory of Microbiology, Wageningen University, Wageningen, Nederland
Only a few studies have been published on the non-target effects of fungicides on aquatic microbial communities. One reason for the lack of information regarding effects 
of fungicides on non-target micro-organisms may be the basic dossier requirements for EU registration. So far, only information from ecotoxicity studies performed on 
vertebrates, invertebrates and primary producers are asked for the aquatic effect assessment. Aquatic fungi and bacteria, however, play an important role in freshwater 
ecosystems, contributing significantly to decomposition processes. Hence, aims of the present work were (1) to evaluate the impact of tebuconazole on sediment microbial 
community structure of an experimental freshwater ecosystem, and (2) to evaluate whether the current effect assessment procedure (based on standard tests with fish, aquatic 
invertebrates and algae) is protective for aquatic fungi and bacteria. To this end, outdoor microcosms were set up in an experimental ditch and four test systems served as 
controls while tebuconazole was applied to four other microcosms at an intended concentration of 238 µg a.i./L. This treatment level is in line with the HC5 (based on acute 
toxicity tests with aquatic organisms) for tebuconazole, as described by Maltby et al. (2009). Throughout the experiment sediment samples were taken from each microcosm 
and used for total DNA isolation. The isolated DNA was used to access bacterial and fungal community structure by Denaturing Gradient Gel Electrophoresis (DGGE) and 
bacterial community structure and composition was also accessed by 454-pyrosequencing of PCR-amplified ribosomal RNA gene fragments. Results showed that fungal 
community structure was not affected by the treatment, where controls and treated systems presented a similar DGGE profiles over time. DGGE profiles of the bacterial 
community showed similar community structures between controls and treated systems. Nevertheless, DGGE profiles of controls and treated systems showed differences on 
band intensities, indicating possible effects of the fungicide exposure on the bacterial community. 
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Chronic toxicity of acetone, DMF and DMSO used in sediment-water test systems on Lumbriculus variegatus
K. Weber, G. Gonsior
Eurofins Agroscience Services EcoChem GmbH, Niefern-öschelbronn, Germany
Organic solvents are frequently used for the application of test items with low or no water solubility. According to the OECD Guideline 225 (Sediment-Water Lumbriculus 
Toxicity Test Using Spiked Sediment) a suitable organic solvent for the application of test items should be used. However, until now no data on the toxicity of solvents 
listed in OECD series No 23 on Lumbriculus variegatus are available. Toxicity data for the following organic solvents will be presented: Dimethylformamide (DMF), 
Dimethylsulfoxide (DMSO), Acetone. 
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Oxidative stress, acetylcholinesterase and physiological status as responses in clams transplanted into the Mar Menor lagoon (Spain) to assess the biological impact of 
anthropogenic activities
J.A. Campillo, M. Albentosa, N.J. Valdés, R. Moreno, V.M. León
Instituto Español de Oceanografía, San pedro del pinatar, Spain
The Mar Menor Lagoon (SE Spain) is subjected to several forms of disturbance, amongst which chemical pollution associated with anthropogenic activities (industrial 
production, high levels of urbanization, tourism, ports ect.). In fact, previous works showed the input of high levels of triazine and organophosphate pesticides to this lagoon 
through the El Albujón watercourse from different sources (groundwaters, wastewater effluent, etc.). Therefore an environmental monitoring is necessary to protect biological/
ecological systems, and study the overall biological effects of exposure to potentially harmful substances.  
In this context, an active biomonitoring experiment (ABM) was performed using clams Ruditapes decussatus collected at a pristine site, and transplanted to four locations 
inside the lagoon, two of them located near to the Albujon wadi mouth, for 7 and 30 days in autumn 2009. The primary aim of this study was to select a set of relevant 
biomarkers in transplanted clams for the biological assessment of water pollution in the Mar Menor. Oxidative stress, neurotoxicity and physiological responses were 
studied in these bioindicador organisms; levels of catalase (CAT), glutathione reductase (GR), glutathione S-transferase (GST) and lipid peroxidation (LPO) were measured 
in digestive gland tissues, acetylcholinesterase (AChE) in gills of clams before and after the transplant experiment. The physiological status of the animals was assessed by the 
scope for growth (SFG).  
Clams transplanted near the Albujon appeared to be the most impacted by the pollutant discharges. Biochemical responses displayed a high oxidative stress, with significantly 
higher levels of LPO, GST and GR than those found at time 0 and other sampling sites, whereas AChE activity was significantly inhibited by the input of organophosphorate 
pesticides. Physiological rates were also affected at the sites near the pollutant discharges where a significant decrease of 30% on the SFG were recorded. Thus these results 
suggested that ABM approach have a potential for application in the Mar Menor pollution monitoring.  

WE 357
The effects on non-target species of novel products applied together with herbicides and insecticides in relation to transgenic soybean crops in Argentina
M.E. Saenz1, W.D. Di Marzio2, J.L. Alberdi3, S. Curieses2

1National University Lujan- CONICET, Luján, Argentina
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3National University of Luján, Luján, Argentina
Aquatic environments of the pampasic region of Argentina receive chemicals from agricultural activity due to an increase in a glyphosate tolerant transgenic variety of 
soybean crops. In the last year the extension of the soybean crops in the region has reach to about fourteen million hectares. Non target organisms, as aquatic primary 
producers are severely affected by this agricultural contamination. The cultivation of transgenic soybean is an activity of real importance to the national economy, thus the 
use of chemicals in order to reduce losses that occur as plant and animal pests has increased. The research for new products for this purpose is under constant development. 
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The present study is aimed to compare the toxicity of herbicide Glyphosate and insecticide Endosulfan and Chlorpyriphos prior and after the addition of three novel products 
which formulations is based on nonylphenol ethoxylates as adjuvant. These products are mixed with pesticides according to rates indicated in the product containers, whose 
function is to enhance penetration, avoid drift and evaporation improving the biological activity of pesticides. The not target organisms selected were the aquatics primary 
producers green algae and the floating macrophyte Lemna minor, as they are essential to ecosystem providing the basic energy for food webs. The comparisons were made 
taken in account different endpoint as biomass, growth, anatomic parameters, oxidative stress and lipoperoxidation biomarkers. Algal growth and growth rates of Lemna 
minor were severely affected. The colony architecture of Lemna minor was modified as the stipe was observed more often and permanent in the case of insectide Chlorpyrifos. 
Glyphosate, Endosulfan and Chlorpyriphos increased and altered the activity of oxidative stress enzyme and lipoperoxidation of Lemna minor. The addition of novel products 
to pesticides increased the adverse effects already observed.  
The major concern of using these products is the increase of the fate of this persistent compound as it acts as endocrine disruptor with consequences on health effects, 
reproductive abnormalities and impaired development in wildlife species. While the addition of these products allows lower doses of pesticide application, the action of 
nonylphenol results in more severe and serious effect of major significance at the population and ecosystem level. 
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Evaluation of toxicities of herbicides using short-term chronic tests of alga, daphnid and fish
T. Oka1, H. Watanabe1, R. Abe1, M. Koshio1, H. Takanobu1, S. Ogino1, T. Iguchi2, N. Tatarazako1

1National Institute for Environmental Studies, Tsukuba, Japan
2National Institute for Basic Biology, Okazaki, Japan
To calculate the possible adverse effect of pesticides on our ecosystem, the concentrations and application window of herbicides in the environment were need to be 
monitored. We investigated the effect of herbicides on aquatic organisms, and the herbicides released in environment were characterized by chemical analysis. The agricultural 
drainage water collected from 14 different spots of rice field in Japan. Water samples were collected directly after 7 days of herbicide application. The short term chronic 
toxicity tests were carried out using alga (P. subcapitata) growth inhibition test, daphnid (C. dubia) reproduction test, and fish (D. rerio) short-term toxicity test on embryo 
and sac-fry stages. In this study, the effects on alga and daphnid were observed in 9 spots and 2 spots, respectively. The effect on hatching, survival of fish was not found in 
any spots examined. We also performed simultaneous analysis of the GC-MS for the water samples, and 92 different herbicides were detected in this study. Bromobutide was 
detected at high concentration in almost all fields. Dimethametryn and pretilachlor were also detected in the same spots. One month later from herbicides application, the 
concentrations of herbicides detected in this study decreased significantly. Our results suggested that the herbicides disappear immediately by disintegration or proliferation 
in the environment. Moreover, we examined the short-term chronic toxicity on 3 species for ten candidate herbicides, which were detected in the water samples. In this study, 
the strongest effect was obtained in the alga. Toxicity on the alga was found in pretilachlor, cyanazine and simetryn at 1-10 mg/L. The effects of herbicides on daphnid were 
weaker than on alga, with the only exception of bendiocarb, which showed adverse effect on daphnid at 10 times lower concentrations compared to an alga. The effects of 
herbicides were found in order of alga> daphnid> fish. In the present study, it suggested that the short-term chronic toxicity tests using the aquatic organisms is effective in 
predicting the effect of herbicides released in environment. For the chemical safety and control of environmental chemicals including herbicides, further study is needed to 
detect synergistic effects with herbicides and other substances. 
 

WE 359
Mutagenic and genotoxic effect of Roundup TransorbⓇ herbicide in gill cells and erythrocytes from Poecilia reticulata
J.S. de Souza Filho1, C.C.N. Neves Sousa2, C.T. Torres de Miranda1, S.M.T. Teixeira de Sabóia-Morais3, C.C. Da Silva2

1University of Brasília, Brasília, Brazil
2Puc-Goiás, Goiânia, Brazil
3University of Goiás, Goiânia, Brazil
 The effects of mutagenic and genotoxic substances in the fish genome have been the subject of many studies, especially those that seek to establish the response of genes 
to environmental stimuli. This study aimed to conduct a study on mutagenicity and genotoxicity in fish Poecilia reticulata, by exposure to Roundup Transorb® using the 
micronucleus test (MN) and Comet assay. Erythrocytes were obtained by centrifugation of the gills being added fetal calf serum to precipitate, and then dripped onto wafers 
to make the smear and electrophoresis. Fifteen fish were used for each treatment at the following concentrations: 0μl / L, 1.41µl/L, 2.83 µl/L, 4.24 µl/L and 5.65µl/L at 24 
hours of exposure. For the analysis of slides, 75.000 cells were counted and agreed to the frequency of occurrence of Nuclear Morphological Changes (NMAs). In the MN test 
and Comet assay could detect significant genotoxic and mutagenic effects in erythrocytes and gill cells, indicating a gradual increase in the number of cells with NMAs and 
DNA damage under higher concentrations, indicating a concentration-dependent effect. These results suggest that the formulation of the herbicide tested showed genotoxicity 
and mutagenicity tests for the MN and Comet assay, and they are very efficient in detecting low levels of contamination. 
 

WE 360
Acute toxicity of the herbicides ametryn, Glyphosate and it is association (Glyphosate+Ametryn) to Daphnia magna
P. Alves, R.G. Botelho, V.L. Tornisielo, L.A. Maranho
University of São Paulo - USP, Piracicaba, Brazil
 In Brazil it is very common the application of herbicides in association (tank mix) to improve the range of action and to reduce the costs. This practice is not previewed 
in law, and the environmental behavior of associations is not very known in literature. The glyphosate is non-residual effective herbicide, and has been hardly studied, 
being known as “environmental friendly”with quick mineralization and low toxicity. Ametryn is an herbicide of residual effect, with moderated toxicity and environmental 
persistence. The association between this both herbicides could be synergic or antagonistic about its environmental mineralization, degradation, persistence and toxicity. The 
aim of this study was to evaluate the acute toxicity of the herbicides Ametryn, glyphosate and ametryn + glyphosate to the microcrustacean D. magna. Firstly, was realized a 
preliminary test for each product in order to establish the concentrations to be used in the definitive acute test, which were: 10, 20, 40, 60, 80 e 100 mg/L for each product 
and to the association (glyphosate+ametryn). All concentrations were conducted in two replicates with five organisms each; plus control (reconstituted water). The test 
duration was 48 hours, in a dark incubation chamber without food. After this period the Median Effective Concentration (EC50) (48h) for each product was calculated using 
the statistic program Trimmed Spearman Karber (Hamilton et al, 1977). The EC50 (48h) for ametryn, glyphosate and ametryn + glyphosate were respectively (mg.L-1): 41.55; 
28.8 and 28.28. We conclude that glyphosate and the mixture ametryn + glyphosate were more toxic than ametryn. The mix of ametryn and glyphosate did not increase or 
reduce the toxicity of the test, being the toxicity of glyphosate predominant. A chronic test is being conducted and the results should be presented at the poster in the congress. 
 

WE 361
Inhibition of oxidative stress enzyme activities and genotoxicity of the insecticide imidacloprid in the freshwater fish Autraloheros facetus
F.G. Iturburu, A. Panzeri, A. Crupkin, M.L. Menone
Instituto de Investigaciones Marinas y Costeras (IIMyC) CONICET/ UNMdP, Mar del plata, Argentina
Imidacloprid (IMI) is a neonicotinoid insecticide with neurotoxic action that is at the moment one of the insecticide with the world’s fastest growing sales. In this study, 
biochemical and genetic parameters of the freshwater fish Australoheros facetus after acute exposure to IMI are presented. Glutathione-S-transferases (GST) and catalase 
(CAT) activities, malondialdehide content (MDA) in liver and gills and micronucleus frequency (MN) in blood were analyzed. Fish were exposed to: 0 (negative control), 1, 
10, 100, 1000 y 10000 ug/L during 24 h. Biochemical parameters were measured espectrophotometrically. Peripheral blood smears, two per fish, were made by applying a 
drop of blood on clean slides, fixed in absolute methanol; air dried and stained with 15% Giemsa solution. Two thousand erythrocytes, 1000 per slide, were analyzed from 
each animal under 1000 X magnification. In gills GST and CAT activity was inhibited at 10, 100, 1000 ug/L and at 1, 10, 100, 1000 ug/L, respectively (p<0.05). In liver, 
no effects on biochemical parameters were detected. The MN was increased at 100 and 1000 μg/L with respect to the control (p<0.05). Although detected environmental 
concentrations have been reported in the range from 1 to 14 μg/L and the CL50 for fishes are in the order of 200 mg/L; our results show a negative effect on the oxidative 
stress defense enzymes at mostly all the concentrations tested as well as mortality of fishes at 10 mg/L after 3 hours of exposure. The responses observed in our work when 
fishes were exposed to environmentally relevant concentrations, alert about the possible impact of these levels in aquatic ecosystems and highlight the different sensitivity of 
the fish species. 
 

WE 362
DNA damage induced in fish (Anguilla anguilla) by aminomethylphosphonic acid (AMPA) - the major breakdown product of glyphosate
S. Guilherme, I. Ahmad, I. Gaivão, M.A. Santos, M. Pacheco
Aveiro University, Aveiro, Portugal
Most of studies on the effects of pesticides in aquatic organisms are focused on the active ingredients of the comercial formulations. However, the assessment of the direct 
impact of chemicals that may occur in the environment as breakdown products of the parental compound could be considered even more ecotoxicologically relevant. 
Glyphosate is the active ingredient of various well-known herbicide preparations applied worldwide, that easily reachs the aquatic compartment where it can be naturally 
degradated into aminomethylphosphonic acid (AMPA). This major breakdown product has been shown to have greater environmental mobility and persistence than 
glyphosate.  
Hence, the main goal of the present research was to assess the DNA damaging potential of AMPA in fish and compare it with that of glyphosate. Therefore, the comet assay 
was used as genotoxicity test, being applied to blood cells of Anguilla anguilla, following short-term exposures (1 and 3 days) to AMPA (11.8 and 23.6 µg.L’1) and glyphosate 
(17.9 and 35.7 µg.L’1), adopting environmentally realistic and equivalent molar concentrations.  
Analyzing the results after 1 day exposure, it was observed that both concentrations of AMPA and glyphosate displayed significantly higher DNA damage, when compared 
with control. The 3 days exposure revealed that only the lower concentration of glyphosate showed to induce DNA damage. Thus, the present findings confirmed the 
genotoxicity of AMPA, for the first time in fish. However, this metabolite appears to be more dangerous after 1 day, since it was possible to observe a temporal recovery along 
the experiment. Moreover, there are no evidences that AMPA is more genotoxic than its precursor glyphosate. 
 
WE 363
Genotoxic evaluation of Roundup® formulation and its constituents in fish (Anguilla anguilla)
S. Guilherme, I. Ahmad, I. Gaivão, M.A. Santos, M. Pacheco
Aveiro University, Aveiro, Portugal
Herbicides represent a diffused and hazardous group of environmental contaminants, affecting non-target organisms. Though it is recognized that these agrochemicals 
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represent a potential threat to fish, their genotoxic potential remains largely unexplored in this animal group. Moreover, genotoxic studies have been almost exclusively 
focused on the active ingredients, whereas the effects of adjuvants are frequently disregarded.  
Therefore, the present work addressed the broad-spectrum herbicide - Roundup® - as one of the most popular formulations worldwide, aiming the evaluation of the relative 
contribution of the active ingredient (glyphosate) and the surfactant (polyethoxylated amine; POEA) to the genotoxicity of the commercial mixture on Anguilla anguilla. 
Fish were exposed to equivalent concentrations of Roundup® (58 and 116 µg.L’1), glyphosate (17.9 and 35.7 µg.L’1) and POEA (9.3 and 18.6 µg.L’1), during 1 and 3 
days. The comet assay was applied to blood cells. After 1 day exposure, it was observed that all treatments, with the exception of the lower concentration of Roundup®, 
displayed significantly higher DNA damage in comparison with the control. In relation to 3 days exposure, significant increases were observed for the higher concentration of 
Roundup® and the lower concentration of glyphosate, as well as for both POEA exposed groups.  
Overall, the results confirmed the genotoxicity of Roundup®, also demonstrating the DNA damaging potential of glyphosate and POEA individually. Though both 
components contributed to the overall genotoxicity of the pesticide formulation, the sum of their individual effects was never observed, suggesting an antagonistic interaction. 
Though POEA is far to be considered biologically inert, did not increase the risk associated to glyphosate. The present findings emphasize the need to define regulatory 
thresholds for all the formulation components and recommend, in particular, the revision of the hazard classification of POEA. 
 

WE 364
Bioaccumulation and toxicity of the herbicide Prowl® in Daphnia magna exposed to contaminated food
M.B. Bessa1, N. Abrantes1, T.P.A. Rocha-Santos2, A.C. Duarte1, A.C. Freitas2, A.M. Gomes3, A.S. Carvalho3, R. Pereira4, F. Gonçalves1

1University of Aveiro, Aveiro, Portugal
2University of Aveiro and Institute Piaget, Aveiro and viseu, Portugal
3Catholic University, Porto, Portugal
4University of Aveiro and University of Porto, Aveiro and porto, Portugal
The intensive use of pesticides leads to the contamination of soils and nearby water systems due to runoff, leaching or spraydrift from agricultural areas. Pendimethalin - the 
active ingredient of Prowl® - is an herbicide used before crop emergence or planting, since it inhibits the development of weeds in seedlings. Therefore, besides attaining 
freshwater reservoirs, pendimethalin may also affect green algae in particular, what in turn may influence the quality of the food for the majority of herbivorous zooplankton, 
affecting their ecology and community structure.  
The aims of this work were: i) to evaluate the nutritive quality of phytoplankton previously exposed to sub-lethal concentrations of Prowl®; ii) to assess changes on the 
reproductive output of D. magna cultured in non-contaminated ASTM medium and fed with Pseudokirchneriella subcapitata previously exposed to sub-lethal concentrations 
of Prowl® and iii) to evaluate the bioaccumulation of pendimethalin by D. magna.  
First an algae growth inhibition test was performed to evaluate the ecotoxicity of Prowl® for P. subcapitata. EC50 and EC20 values obtained for growth inhibition were 
18.3 µg L-1 and 10.7 µg L-1, respectively. Thereafter, P. subcapitata was cultured in MBL medium containing a concentration of pendimethalin equivalent to the EC20 
value, to obtain contaminated algae. These were used to feed D. magna during the chronic assay. After 26 days, the results expressed a significant decrease in the fecundity of 
daphnids that were fed with contaminated algae. However, no significant differences in the growth rate of D. magna were recorded, when compared to the control (with no 
contaminated food). In what concerns the bioaccumulation of pendimethalin, it was observed that this herbicide had a significant bioaccumulation potential (> 4.20 mg/g) 
in daphnids. The current results highlighted that low concentrations of Prowl®, that could be found under real-scenarios of agricultural areas, can affect the reproductive 
performance of D. magna, due to the change of their food quality.  

WE 365
Differential gene transcription in Poecilia vivipara exposed to the herbicide Atrazine
E.C. Ferreira1, T.S. Dorrington1, F. Zacchi1, G. Toledo-Silva1, J. Mattos1, C.E. Piazza1, A. Machado1, A. Bianchini2, A.C.D. Bainy3

1Universidade Federal de Santa Catarina, Florianópolis, Brazil
2Universidade Federal do Rio Grande, Rio grande, rs, Brazil
3Universidade Federal de Santa Catarina - UFSC, Florianopolis, Brazil
Atrazine is the most common herbicide found in freshwater ecosystems. Poecilia vivipara is a euryhaline fish found in fresh and brackish water with different degrees of 
anthropogenic impact. The aim of this study was to identify genes that are up and down-regulated in the liver of Poecilia vivipara after exposure (24 h) to atrazine (10 µg/L), 
employing the suppressive subtractive hybridization method (SSH). Results showed that 147 genes were differentially transcripted. Among them, 67 up-regulated genes and 
48 down-regulated genes were identified by homology using when compared to sequences (blastx) available at the genbank database sequences. The metabolic functions of 
up- and down-regulated genes are associated with immune system, structure, energy production, general metabolism, signaling and transport. Therefore, this study provides 
a basis for studying the response of fish to atrazine exposure and allows the characterization of new potential molecular markers for atrazine contamination in natural 
ecosystems. 
 

WE 366
Effects of Plant Protection Products on Lemna minor growth - active ingredient vs. formulated compounds
A.C. Gavina1, C.R. Marques1, N. Abrantes2, R. Pereira3, F. Gonçalves1

1Dep. Biology & CESAM, University of Aveiro, Aveiro, Portugal
2University of Aveiro, Aveiro, Portugal
3Dep. Biology, Science Fac, University of Oporto, Porto, Portugal
The increased industrialization and agricultural practices is becoming a threat to ecosystems. Although soil is the primary recipient of pesticides, water bodies adjacent to 
agricultural areas can be contaminated due to spray drift, surface runoff and/or leaching and accidental spills of pesticide residues. This can be a problem for the integrity of 
non-target wildlife, as far as pesticides are biologically active compounds. In particular, aquatic duckweeds are sensitive to toxic compounds and are currently required for 
regulatory toxicity testing of pesticides and other chemicals.  
As such, this work aims to assess and compare the effects of the active ingredient and respective formulated product of an herbicide (pendimethaline vs. Prowl®) and a 
fungicide (copper sulphate vs. Calda Bordalesa®) on the growth of Lemna minor. The ecotoxicological evaluation of formulated products gives a hint of potential risks under 
real agricultural scenarios. The biomass production of L. minor used for the calculation of growth rate was based on dry weight measures.  
Overall, dose-response relationships were determined for all the compounds tested. In general, the formulated products were more toxic to L. minor growth than the 
respective active ingredients. In particular, Prowl® induced quite significant growth rate impairments on L. minor, since it inhibits microtubule formation during cell 
division. In spite of this, the active ingredient of the fungicide was more toxic than that of the herbicide, evidencing a lower EC50 value. Anyway, the generally reduced effect 
concentrations determined (at the μg L-1 level) for the formulated products strengthen their potential risks for aquatic duckweeds during their agricultural application. Future 
studies should extend the testing for other sub-lethal responses and macrophyte species, which usually have important role-plays in ecosystem balance namely related with the 
natural mitigation of agrochemicals entering the aquatic systems. 
 

WE 367
Assessment of the effects of the 2010-2011 Victorian locust control program on aquatic ecosystems
B.S. Gagliardi1, S.M. Long1, G. Rose2, L.A. Golding1, J. Lieshke3, T. Daw Quadros4, L. Metzeling4, V.J. Pettigrove1

1CAPIM, Bio21 Institute, The University of Melbourne, Parkville, Australia
2Department of Primary Industries, Melbourne, Australia
3Department of Sustainability and Environment, Melbourne, Australia
4Environmental Protection Authority, Melbourne, Australia
In spring 2010, Victoria, Australia was threatened with a potentially serious locust plague. In response, the Victorian Government launched the Australian Plague Locust 
Response (APLR) to mitigate locust impacts by biological and chemical control. The aim of this study was to monitor aquatic ecosystems for impacts of APLR-approved 
pesticides. 81 sites that were likely to be subject to contamination in the event of pesticide applications were monitored. Surface waters and fine (<64μm) sediments were 
collected and chemically analysed for APLR-approved pesticides (fenitrothion, chlorpyrifos, diazinon, malathion, carbaryl, fipronil and its breakdown products, cyfluthrin and 
cypermethrin). A suite of non APLR-approved biocides, heavy metals, hydrocarbons and nutrients were also determined. Ecotoxicological assays were conducted on sediments 
and surface waters. Endpoints were one or several of: toxicity (mortality, reduced size, reduced emergence) of sediment to the midge Chironomus tepperi, inducement of 
morphological deformities in midge larvae by sediment and surface waters, and impacts to populations of the fish Craterocephalus fluviatilis. Macroinvertebrate communities 
were monitored, but this component of the study was compromised by flooding. Novel in situ and laboratory bioassays were also trialled for three sites, assessing the acute 
toxicity of sediments and surface waters to the freshwater snail Potamopyrgus antipodarum and the freshwater amphipod Austrochiltonia subtenuis. Contamination yielding 
a toxic result was investigated to determine whether or not the contamination-causing pesticide application of the APLR. To determine the likelihood of a site being impacted 
by the APLR, chemical, ecotoxicological and investigation results were incorporated into a decision tree. This determined sites as being “unlikely”, “possibly”, “likely”or 
“very likely”impacted by the APLR. Chemical analysis found 11 incidences of APLR-approved pesticide contamination: four in sediments (chlorpyrifos and cyhalothrin) and 
seven in surface waters (carbaryl, fipronil and its breakdown products and diazinon). Three chlorpyrifos contaminated sediment samples yielded toxic results to test midges. 
Investigations found APLR was not the cause of these contamination events.No other contamination event yielded toxic results. The APLR was therefore deemed succesful in 
avoiding quatic ecosystem impacts, but this result may also have been influenced by atypical climatic events. 
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Ecotoxicity of triclosan, triclocarban and other antimicrobial agents to aquatic organisms and benthic invertebrate
I. Tamura
University of Tokushima, Tokushima, Japan
Antimicrobial agents triclosan and triclocarban are found to be strongly toxic for aquatic organisms and their ecological risk is a growing concern. There are several other 
antimicrobials commercially available and they may enhance the ecological risk of this class of micropollutants. Not much has been known about the ecological risk of the 
other antimicrobial agents such as 2-pheoxyethanol and p-thymol. Additionally, triclosan and triclocarban was relatively hydrophobic and accumulative in sediment, and 
several researchers have detected them from sediment.  
In this study, we investigated acute and chronic or sub-chronic toxicity of six compounds (Triclosan , triclocarban ,p-Chloro-m-xylenol, 4-isopropyl-3-methylphenol, 2-
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phenoxyethanol and resorsinol )using conventional three aquatic organisms, fish, daphnid, algae and a benthic invertabrate chironomid in addition to the measurements of 
these compounds in urban streams in Tokushima, Kyoto, and Saitama, Japan. Combining these ecotoxicological and monitoring data, we conducted screening level ecological 
risk assessment of these compounds.  
Triclosan was found to be very strongly toxic for algae with 96 h-EC50 of 2.8 µg/L but moderately toxic for daphnid and fish. Triclocarban showed the similar trend but 
was more strongly toxic to daphnid and fish than triclosan. Other antimicrobial agents were less toxic than these two with a few exception such as resorsinol , which 
was relatively toxic to daphnia (8 d-NOEC of 310 µg/L). As presented above, the toxicity of triclosan and triclocarban was found to be two to three orders of magnitude 
stronger than the other antimicrobial agents. Maximum MEC/PNEC values were over 1 for triclosan (algae) and triclocarban (daphnia) while that for p-thymol and the 
other antifungal agents were under 0.1 based on acute toxicity tests (data not shown). Based on chronic/sub-chronic toxicity tests, MEC/PNEC value of TCS was 0.01-6.3 
and there is a threat for aquatic organisms while that of 2-phenoxyethanol was 0.00017-0.013 and the emergent risk for the aquatic organisms might be limited. However, 
further investigations on these antimicrobial agents are necessary because the information on the fate and ecological risk in the urban area is still limited. In addition, these 
compounds may have additive effects as we observed for parabens, another class of preservatives.  

WE 369
Acute ecotoxicity evaluation of plant extracts such as pepper extract, zanthoxylum extract, clove bud oil, rosemary oil, and origanum oil
A.S. You, M.H. Jeong, S.S. Hong, M.K. Kim, K.H. Park, J.E. Park
National Academy of Agricultural Science, Suwon, South-Korea (Rep)
Environment-friendly agro-materials tend to be preferred to chemical insecticides recently. For this reason, many studies are conducted to develop environment-friendly 
insecticides containing natural materials. The purpose of this study was to assess ecotoxicity for 5 plant extract and essential oils (pepper, Zanthoxylum, clove bud oil, 
rosemary oil, and origanum oil) expected to prevent from pests and be used for agro-materials. Target species used to assess acute toxicity were aquatic invertebrate (Daphina 
magna), fish (Oryzias latipes), honeybee (Apis mellifera L.) and earthworm (Eisenia fetida). The EC50 value of pepper, zanthoxylum, clove bud oil, and rosemary oil to 
Daphina magna were 0.1, 0.13, 1.61 and 8.72 mg L-1 respectively and these values were moderately toxic according to standard of USEPA. The EC50 of origanum oil was 
more than 10 mg L-1 then they were considered as slightly toxicity. In case of acute toxicity test to fish, LC50 of pepper extract, clove bud oil, and rosemary oil were more 
than 10 mg L-1 respectively and LC50 of origanum oil 7.5 mg L-1, then their toxicity of fish was category in Korea. The LC50 of zanthoxylum was less than 1 mg L-1 so it 
was more than category. Acute contact and oral toxicity test to Honeybee were conducted. As a result, LD50 of pepper, clove bud, and origanum were >100 a.i. bee-1 in both 
of tests. LD50 of zanthoxylum and rosemary were 9.3 and 99.1 a.i. bee-1 in contact toxicity, 15.2, 69.2 a.i. bee-1 . In case of acute toxicity test to earthworm, LC50 of all the 
plant extracts were more than 1,000 mg kg-1. In conclusion, 4 plant extracts except zanthoxylum extract are expected to be use for environment-friendly insecticide materials 
with low risk against ecosystem and contribute to developing environment-friendly agro-materials. 
 

WE 370
Effects of the sulfonylurea herbicide amidosulfuron on target and non-target terrestrial and aquatic organisms
J.Z. Zaltauskaite, V.B. Brazaityte
Vytautas Magnus University, Kaunas, Lithuania
The usage of herbicides is increasing in agriculture and herbicides have significant environmental and human health impact. Risk assessment of chemicals is often based on 
single species tests under optimal laboratory conditions for tested organisms. One of the major drawbacks of these tests is that they do not account for species biological 
interaction in community at natural conditions which are often non-optimal. The effects of the sulfonylurea herbicide amidosulfuron on target and non-target organisms: 
plants (Chenopodium album, Hordeum vulgare; Lemna minor), algae Pseudokirchneriella subcapita and aquatic microinvertebrates Daphnia magna were tested using single-
species and multi-species systems. The terrestrial target Ch. album and non-target H. vulgare plants, growing separately and together in the microcosms at the combination 
1:1, were sprayed with herbicide sprays solutions equivalent to 0.001-0.1 of field application rate. The aquatic organisms were affected by the same concentrations of 
herbicide in their growth medium separately and in the microcosms (L. minor + P. subcapitata; L. minor + P. subcapitata + D. magna).  
Target species Ch. album had a strong phytotoxic response to herbicide application (inhibition of growth, biomass; reduced content of photosynthetic pigments and increased 
content of malondialdehyde). Less pronounced but significant effects were also shown by non-target H. vulgare: herbicide treatment has provoked oxidative stress and 
adversely affected the photosystem.  
Some differences between the response of individually grown terrestrial plant species and the same species grown in the microcosms were observed. In two-species tests the 
impact of herbicide to the growth and photosystems of Ch. album was less pronounced than in single-species tests, as in the microcosms the herbicide at the same time was 
taken up by Ch. album and H. vulgare. The impact on the growth of non-target H. vulgare was in the same order in both single- and two-species tests. The aquatic organisms 
were extremely susceptible to herbicide. L. minor was more sensitive than P.subcapitata and the EC50 value for growth inhibition of L. minor was one order of magnitude 
lower than for algae. The microinvertebrates were acutely affected by herbicide directly in single-species test (mortality was > 80%) and in the microcosms the indirect impact 
was also observed due to reduced food availability. 
 

WE 371
New born pesticides based in natural products derivatives to ants control with no action to non-target species
J.B. Fernandes1, A.L.F. Sarriá1, L. Nebo1, F.H.C. Vieira1, A.P. Terezan1, P.C. Vieira1, M.F.G.F. Da Silva1, O.C. Bueno2, F.C. Pagnocca2
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The application of pesticides can control the incidence of insects and diseases in a particular crop, but has a number of undesirable side effects. Residues of chemicals 
employed can adhere to the plant and contaminate foods, as well as rivers and other water font, when lixiviated to them.  
The concept of biorracional pest control, a way to control insects and diseases with the use of natural products and their derivatives, is proposed in order to minimize the 
environmental impacts. The symbiosis between leaf-cutting ants and the fungus Leucoagaricus gongylophorus can be used to control the ants, since if the fungus die no plants 
material will transformed in food to the nest and it will be disappear.  
Based on this concern, this communication proposed the use of chemical transformation of flavonoid isolated from citrus pulp to control ants without to affect others insect.  
The flavonoid undergone a conversion of its carbonyl function to an imine. The obtained compound presented high inhibition of L. gongylophorus growth. This compound 
was complexed to metal and the final compound has better inhibition of L. gongylophorus.  
FAPESP, CNPq, CAPES, INCT-CBIP 
 

WE 372
Effect of pesticides used in apple orchards on biochemical properties and predation behavior of the natural enemy Forficula auricularia L.
L. Malagnoux1, S. Suchail1, C. Mazzia1, Y. Capowiez2, M. Rault1
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 In the European context aiming at reducing the use of pesticides, biological control against pests has to be encouraged. Thus studying the effects of agricultural practices on 
current natural enemies is necessary. Forficularia auricularia, a generalist predator, is distributed worldwide, shows high abundance and is active over a long period of the 
year. In order to assess pesticide impacts, earwig populations were sampled in apple orchards in Provence conducted under different pesticide management strategies. Two 
different types of biomarkers were used: the activity of B-esterases, acetylcholinesterase (AChE), and carboxylesterase (CaE) as biochemical biomarkers, and predatory activity 
as new behavioural biomarker. Location and characterization of B-esterase and sensitivity of both AChE and CaE activities to organophosphorus (OP) and carbamate (CA) 
insecticides were investigated. AChE was preferentially located in the head. CaE activities measured with three different substrates to evaluate multiple isoenzymes, were 
present in the different body parts (head, thorax, abdomen) but were preferentially concentrated in the abdomen. Both AChE and CaE were concentration-dependent inhibited 
by OP and CA. In female, CaE activities exhibited a lower sensitivity towards both pesticides compare to AChE. In male, CaE activities are more sensitive to OP than AChE. 
Predatory activity of earwig at three different stages of development (third and fourth instar larvae and adults) on rosy apple aphid, was investigated after 12h-exposure to 
pesticides. Four insecticides were evaluated at the normal application rate: Pyrinex (OP), Decis (deltamethrine), Suprem (acetamiprid) and Spinosad (organic insecticide). 
No difference on the predatory activity of control earwigs was observed depending on the stage of development. Pyrinex and Spinosad affect significantly the predatory 
activity, while no effect was observed after exposure to Decis and Supreme. All these results suggest a potential role of male CaE in AChE protection toward OP but point 
out variability in sensitivity depending on sex that may disturb population dynamics of the earwig. Moreover, pesticides modify the predatory activity of earwig, which play 
an important role in pest control, especially in organic farming. This study emphasizes the need for complementary biomarkers able to assess modifications of behavior that 
influence natural regulation of pest control. 
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Long-time effect of abamectin on the horse chestnut leafminer (Cameraria ohridella) in leaves of Aesculus hippocastanum following trunk injection
D. Schenke1, B. Jäckel2
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The trunk application of pesticides is an alternative method for the control of pests and diseases in the canopy of trees at urban sites. But little is known about transport of 
pesticides into leaves after trunk application. Recently the control of horse chestnut leaf miner was tested with the application of systemic insecticides via trunk spraying and 
tree tape with different success. Another method is the trunk injection at the beginning of flowering. 120 years old horse chestnut trees (Aesculus hippocastanum) were treated 
once with abamectin in 2004 - 2006. The active substance was injected at one position in a 2 cm deep drilled hole. The efficiency of abamectin against Cameraria ohridella 
was studied several times the year up to now. Residue analyses of the two abamectin homologs, avermectin B1a and avermectin B1b, and also the major photodegradation 
product 8,9-Z-avermectin B1a were conducted in leaves with LC/MS from 2006 to 2010. Pesticide concentration in leaves is also important from the ecotoxicological 
point of view to assess the effects on beneficial organisms and on the decomposition of fallen leaf litter. Sufficient control of leafminers was achieved only at one part of the 
canopy. The leafs at the other part were damaged and fall from trees earlier. The residue analysis confirmed this result caused by the insecticide. Mainly avermectin B1a (B1b 
and 8,9-Z-B1a only traces) were measured only in leave samples without damages by leafminers. It seems that leaves were only protected when they provided with xylem 
sap of the drilled vessels. A horizontal distribution was obviously not occured in the horse chestnut trunk. But it is remarkable that the control of the leaf miner Cameraria 
ohridella could observed after only one injection over seven years up to now. Avermectins could be found in leaves over the whole period with maximal concentrations of 
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approximately 10 mg/kg seven days after application and were reduced on the limit of determination after six years. 
 

WE 374
The effect of insecticide resistance to environment in grape production
S. Mermer, M.U. Usluy, C.T. Turgut
Adnan Menderes University, Aydin, Turkey
European Grapevine Moth (EGM) is the most common pest in the vineyards of all over the European and Mediterranean countries. The moth reduces yields and quality 
of vineyards. Insecticides are used season to control the moth in vineyards up to 5 times from mid-season to end of the and effect nontarget organism and pose risk in the 
environment. The most important danger is insecticide resistance of EGM because of higher application rates and use frequency of insecticides. The aim of this study was to 
expect the risk factors of the pesticides in the environment, beneficials, bees etc. by using Environmental Impact Quotient (EIQ). The larvae were collected from 3 different 
places; Alaşehir, Salihli, Sarıgöl, where the intensive viticulture farming of the Aegean region. All population were maintained in a climate chamber. EC50 values of insecticides 
were measured by using enzymatic and bioassay methods. Due to the occurrence of resistance, how often pesticide applications are required and the effect of this situation on 
non target organisms will be estimated by using EIQ. 
 

WE 375
Tributyltin (TBT) bioremediation evaluation in soil after Aeromonas molluscorum Av27 inoculation
P.V. Silva1, A.R. Silva1, A. Cruz1, S. Mendo1, S. Loureiro2

1Departament of Biology & CESAM, Aveiro, Portugal
2University of Aveiro & CESAM, Aveiro, Portugal
 Due to its wide application on antifouling paints and industrial agriculture processes Tributyltin (TBT) has become the most significant pesticide in marine ecosystems. 
Despite the global ban of its use on paints in 2008 by the International Maritime Organization, TBT remains a worldwide pollution problem due to its high persistence, 
toxicity and bioaccumulation. Owing to its high affinity to suspended particles, harbour sediments and sewage sludge can show high TBT contamination and their disposal 
constitutes an important pathway for this compound to reach soils and affect soil fauna and flora. Considering this, biological degradation seems to be one major tool to 
remove TBT from the environment. Aeromonas molluscorum Av27 is a bacterium that is able to degrade TBT in aqueous solutions into its less toxic byproducts, dibutyltin 
(MBT) and monobutyltin (MBT). Therefore, it can be used as a powerful natural tool to diminish contamination of TBT in the environment. In this study we aimed to 
evaluate the ability of A. molluscorum Av27 to bioremediate TBT contaminated soil. With that purpose, after remediation of soil by Av27, two bioassays were performed: 
i) the seed germination and growth test with the rapid cycle turnip Brassica rapa, ii) the feeding inhibition test with the terrestrial isopod Porcellionides pruinosus, Decrease 
in soil toxicity was also evaluated using a simple method based on the inhibition of growth of an indicator Micrococcus luteus strain. Several trials were carried out using 
different approaches for A. molluscorum Av27 inoculation.  
The following results were obtained: in the plant bioassays, in the presence of A. molluscorum Av27 it was observed a decrease in the number of germinated seeds however, 
it stimulated plant growth within the range of TBT concentrations; the feeding bioassay revealed higher consumption ratios on isopods exposed to soil inoculated with Av27, 
when compared to animals exposed to soil without bacteria, within the TBT concentration range. These experiments can bring new insight for bioremediation methodologies 
for TBT contaminated soils. 
 

WE 376
Details on occurrence and frequency of guttation in different crops in Germany
J. Pistorius1, I.P. Joachimsmeier1, D. Schenke1, U. Heimbach1, W. Kirchner2

1JKI, Braunschweig, Germany
2Ruhr-Universität Bochum, Bochum, Germany
In crop species of economic relevance in Germany, several glasshouse and field trials were conducted from 2009 to 2011 by the Julius Kühn-Institut in Germany and by 
cooperating research partners (DWD, IfZ, BDP and UFOP) to determine the frequency and occurrence of guttation. Several crop species such as sugar beet, winter oilseed 
rape, maize, barley, potatoes, oat, onions, carrots, peas and cucumber were investigated and an assessment of the occurrence, frequency and intensity of guttation (size/number 
of guttation drops, number of guttating plants) in the tested crop species was conducted. Also the formation of dew was assessed. Observations were conducted from the 
beginning of early plant emergence until at least the flowering stage. During this period, the climatic conditions (relative air humidity, air and soil temperature) were recorded. 
In the glasshouse trials, the size of guttation drops was determined by weighing of the guttation drops. In the field trials, sky cover and soil humidity were estimated. In the 
field, the guttation frequency of adjacent vegetation was also assessed in order to facilitate a comparison to the investigated crop species. Daily assessments were conducted in 
the glasshouse while assessments in the field trials were only conduced under climatic conditions suitable for guttation.  
Guttation occurred mainly at young growth stages in the tested crop species. Only maize, cucumber and potatoes produced guttation droplets up to emergence of 
inflorescence.  
Monocotyledonous crop species such as maize and cereals showed a higher guttation frequency than dicotyledonous crops such as sugar beets. Other dicotyledonous crops 
such cruciferous species (oilseed rape) and potatoes showed a much higher guttation frequency than sugar beets. Even under climatic conditions suitable for guttation, 
guttation could only be observed on 50 % of the preselected observation days for crop species that showed frequent guttation events in the glasshouse and for the adjacent 
vegetation.  

WE 377
Assessment of exposure to polycyclic aromatic compounds (PACs) in avian embryo hepatic β-oxidation system
H.O. Westman1, M. Larsson1, M. Nordén1, N. Venizelos1, H. Hollert2, M. Engwall1

1Örebro University, Örebro, Sweden
2RWTH Aachen University, Aachen, Germany
Polycyclic aromatic compounds (PACs) are considered to be ubiquitous environmental pollutants. For instance, many polycyclic aromatic hydrocarbons (PAHs) are well-
known to be potentially carcinogenic to humans and ecotoxicological effects have been shown in many studies. However, PAHs can also be oxidized into more soluble 
oxygenated derivatives (Oxy-PAHs) and these derivatives have been reported to have hormone disturbing potency, showing mutagenicity in bacterial and human cell and 
also being potentially carcinogenic. Oxy-PAHs form, not only primarily during incomplete combustion, but also following secondary oxidation of PAHs in the atmosphere 
and during chemical and biological degrading processes of PAH-contaminated soil. Although some studies have addressed questions concerning the health impact of PAHs in 
avian over the years, the number of studies investigating avian toxicity of oxy-PAHs is practically non-existent. We have designed a method to investigate the effects of organic 
pollutants such as PACs on the β-oxidation of fatty acids in hepatic embryonic tissue from chicken (Gallus domesticus). Our previous studies provide direct evidence that the 
metabolic effect on the hepatic β-oxidation system is clearly reduced after exposure in ovo to a 16 PAHs mix, showing decreased oxidation values compared to control. The 
focus for this present study is (a) exposure to a 13 oxy-PAHs mix, (b) single exposure to some selected PAHs and (c) single exposure to their oxygenated derivatives, injected 
separately on day 4 of incubation into the air cell. This is then followed by in vitro incubation of the embryonic livers on day 10 with a tritiated fatty acid mixture (palmitate 
16:0). The fatty acids undergo oxidation and repetitive cleavage of carbons before entering the tricarboxylic pathway and cycles of β-oxidation. As a result of this lipid 
oxidation tritiated water is produced. The radioactive water (3H2O) is collected and measured in a scintillator counter. Studies presenting effects on the fatty acid metabolism 
in avian embryos due to exposure of PACs are absent. Using our assay the effects of PACs and their derivatives on the enzyme function regulating the hepatic fatty acid 
metabolism can be studied in vitro. This approach could be a very useful trying to find out the mechanisms behind avian toxicity including disturbance of fatty acid oxidation 
and lipid homeostasis. To the best of our knowledge, this is the first time such a study has been performed. 
 

WE 378
Butachlor DNA binding and genotoxicity in human peripheral blood mononuclear cells
J.M. Musarrat, S.D. Dwivedi, Q.S. Saquib, S.A. Alarifi, A.A. al-Khedhairy
King Saud University, Riyadh, Saudi Arabia
N-(butoxymethyl)-2-chloro-2’,6’-diethyl acetanilide, commonly known as butachlor, is a widely used herbicide in Asia, South America and Africa, for control of a range of 
annual grasses and some broad-leaf weeds. Extensive use of this herbicide over the years has led to the deleterious effects on non-target organisms. In this study, we have 
assessed the genotoxic potential of butachlor in human peripheral blood mononuclear cells (PBMCs), using sensitive techniques like single cell gel electrophoresis (comet) 
assay, cytokinesis blocked micronucleus (CBMN) assay, and flow cytometry. Fluorescence data demonstrated significant quencing at the highest butachlor-DNA molar ratio of 
1:2. The fluorescence-quenching constant (KSV), affinity constant (Ka) and number of butachlor binding sites on DNA (n) were determined to be 1.19 x 104 (r2 = 0.99), 1.2 x 
104 M-1 and 1.02 (r2 = 0.99), respectively. The data revealed the binding of butachlor at minor groove of DNA. The results of comet assay showed a dose dependent increase 
in the size of comet tail with concomitant reduction in head size and exhibited 26-fold enhanced DNA migration. A concentration dependent increase in the total number 
of binuclear-micronucleated (BNMN) human PBMCs was observed upon 24 h treatment with butachlor. The data of CBMN assay indicated significantly higher (3.77 fold, 
p<0.05) BNMN formation. The nuclear divison index (NDI) of 1.80 was estimated at 100 µM butachlor vis-a-vis 1.92 in untreated control cells. Flow cytometric analysis of 
butachlor treated PBMCs showed enhancement in fluorescence of both the DCF and Rh123 probes at 25 to 100 µM butachlor due to higher ROS production. Furthermore, 
at higher concentrations of 250 and 500 µM butachlor, ROS production decreased due to substantial mitochondrial membrane damage and cell necrosis. Also, the cell cycle 
analysis of PI-stained butachlor treated cells exhibited an increased sub-G1 peak with concomitant reduction in G1 phase, and significant G2/M arrest, as compared with 
solvent control. Thus, it is concluded that butachlor treatment to PBMCs may induces oxidative stress due to intracellular ROS production, which triggers mitochondrial 
dysfunction and DNA damage. 
 

WE 379
National requirements in fate and behavior of plant protection products in zonal authorization in Poland
M.D. Bielasik-Rosinska, D. Maciaszek
Institute of Environmental Protection National Research Institute, Warsaw, Poland
The new - zonal authorization of plant protection product in Member States considers the submission of the dossier in accordance with proper zone: South, Central or North 
(Regulation 1107/2009).  
The requirements of fate and behavior are defined in the Regulation and in proper guidelines. For assessment of predicted environmental concentration (PEC) in particular 
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environmental compartment the FOCUS working group has established the tools. For ground water - the PECGW calculations should be done by using of FOCUS PEARL 
and FOCUS PELMO models. There are more than 10 scenarios, but for Poland only three are obligatory.  
For surface water the assessment of PECSW and PECSED also should be done by tier approach using the FOCUS tools. The scenarios cover the drift, drainage and run off 
(D1 - D6 and R1 - R4) . For Poland, Central Zone, the D3, D4 and R1 are required.  

WE 380
Fate of pesticides and metabolites in the Yangtze River
Y. Yuan, S. Heister, A. Schäffer, B. Schmidt
Institute for Environmental Research, RWTH Aachen University, Aachen, Germany
The aim of this project is to determine the fate and behavior of a model pollutant in Yangtze water sediment systems.  
We investigate the fate of pesticides in Yangtze water and sediment in agriculturally influenced areas of the Three Gorges Reservoir while non-agriculturally influenced areas 
are used for obtaining control samples. We select propanil as model substance, which is known to release the priority pollutant 3, 4-dichloroaniline (DCA). DCA is also 
formed by many other pesticides and therefore an important model pollutant for our studies. DCA has been reported to form a toxic and bioaccumulative metabolite in soil 
and sediment, i.e., 3, 3”, 4, 4”-tetrachloroazobenzene (TCAB; H. Chisaka & P.C. Kearney 1970). We will synthesize this azo-compound by chemical means in order to study 
its fate. We will apply flooding conditions with sediment, with sediment collected in the dry season of the reservoir as well as in the temporarily flooded season, and soil at 
the river bank as well. We will incubate propanil, DCA and TCAB in water sediment collected from the Yangtze River, applying radioactively labeled compounds in order to 
establish mass balances.  
As preliminary studies we investigated the herbicide clodinafop-propargyl and propanil in water sediment from the river Rhine, two compounds with different physico-
chemical properties. Clodinafop-propargyl is moderately adsorbed to the sediment, mineralization was low, and formation of non-extractable residues was also moderate. 
Besides, first results of the propanil study in water sediment systems have shown that several metabolites are formed that will be identified.  
By investigating the fate of a model substance known to form toxic metabolites we will address one important part of the environmental risk assessment which will be 
complemented by two further projects of our group on the ecotoxicity and the bioaccumulation of the pollutants.  

WE 381
Comparison of the dissipation rates of an insecticide in laboratory and field studies
W.R. Jenkins1, S.M. Norman2, G.L. Podd1, S.P. Tate1, V.A. Remnant1, S.K. Knowles2

1Huntingdon Life Sciences, Eye, United Kingdom
2Dow AgroSciences, Abingdon, oxfordshire, United Kingdom
Historically, laboratory-based water/sediment systems (e.g. OECD 308) have been used to estimate the dissipation rate of an agrochemical in the freshwater aquatic 
environment. Although these studies provide important information for the regulatory assessment of a substance, for some the dissipation rates generated may be over 
estimated and unrepresentative of those that are likely to be found in the real world. In the more complex laboratory and field microcosm systems, many factors can influence 
the rate of dissipation from the water column and the extent of its adsorption onto sediment. We have compared the published dissipation rates of an insecticide determined in 
OECD Method 308 and those found in a sediment:water laboratory microcosm study, with the dissipation rates and distribution of the substance that we determined in field 
microcosms.  

The field microcosm study was conducted in four outdoor freshwater microcosms (water depth: 30 cm) which were designed to represent the worst case of a shallow static 
or slow-flowing ditch. Each microcosm was established in early Spring by the addition of a clay base sediment, a layer of lake sediment (approximately 5 cm depth, 4% 
organic carbon) and a diverse community of aquatic macrophytes planted along one axis. Continuous aeration allowed the establishment of similar and stable invertebrate 
communities and physico-chemical conditions. Approximately 14 days before the substance was applied, a number of aluminium trays containing further sediment were 
inserted into the base layer of each microcosm to aide sediment removal during the course of the study. Following the application of the insecticide, samples of water, sediment 
and aquatic macrophytes (Elodea) were taken for analysis by liquid chromatography with tandem mass spectrometry (LCMS-MS) and the results compared to those obtained 
in OECD 308 and the laboratory microcosm study.  

The DT50 from the water column in the field microcosm study (ca. 21 days) was approximately half of that found in either the OECD 308 study or the laboratory sediment:
water microcosm (48 - 49 days). Adsorption onto plant material was found to be a major factor responsible for the initial rapid dissipation of the substance from the water 
column followed by adsorption and degradation in the upper layers of sediment. Our poster compares the physico-chemical properties of each test system and examines the 
implications of the results to the design and analysis of field microcosm studies. 
 

WE 382
Determination of environmental levels of glyphosate and AMPA in water, sediment and soil samples of the Pampas Region, Argentina
D.J. Marino, J. Primost, Y. Elorriaga, A.E. Ronco, P. Carriquiriborde
Environmental Research Centre, La plata, Argentina
In the last 30 years, agriculture in Argentina and other developing countries has markedly expanded. In particular, the surface of soybean crop has increased 10-fold since the 
80’s. The Pampas Region is the main agriculture district of Argentina. According with current agriculture practices, Glyphosate is the major soybean herbicide. Due to the 
molecular multifunctional structure, this compound presents a complex environmental behavior. Its speciation and complex coordination depends on the pH, MO and free 
ions (i.e. metals). Regional variations in the nature of the chemical matrices demands adjustments of the analytical methods for glyphosate determination depending of the 
soils and water chemistry. The aim of this presentation is to report environmental levels of glyphosate, and its major metabolite the aminomethylphosphonic acid (AMPA), 
obtained in the last five years using methods optimized in our laboratory for the analysis of water, sediment and soil samples of the Pampas Region, Argentina. Detection 
method was based on HPLC-MS after alkaline derivatization using FMOC-CL. Isotopic tracers were used for quality assurance. A total number of 250 water samples (surface 
and groundwater) and 70 sediments and soil samples were analyzed. Chromatographic conditions, particularly MeOH/H2O gradient, were critical for eliminating matrix 
interferences. The highest instrumental sensitivity was obtained using ESI interface in negative mode, monitoring the M-H product of the derivatization (glyphosate-FMOC: 
m/z 390, AMPA: m/z 332). Detection limits for both analytes were 0.5 µg/l for water samples and 5 µg/Kg for soils and sediments. Recoveries were higher than 95% for water 
samples and between 85-95% for the solid matrices. In surface waters, 25% of the samples were positive with concentrations between 1-400 µg/l. None of the groundwater 
samples yielded positive results. Levels in soils and sediments were between 2-300 µg/Kg, with 40 and 10% of the samples presenting levels above the detection limit, 
respectively. Optimized methods were suitable for detecting glyphosate and AMPA in different environmental matrices, demonstrating the occurrence of these compounds in 
surface waters, sediments and soils of the Pampas Region. On the other hand, glyphosate and AMPA, seems not to readily lixiviate and reach groundwater. 
 

WE 383
Distribution and degradation of triclosan in a pond mesocosm system
S. Meinecke, M. Feibicke, W. Mailahn, R. Berghahn, R. Schmidt
Umweltbundesamt, Berlin, Germany
The antibacterial and antifungal agent triclosan (5-chloro-2-(2,4-dichlorophenoxy)phenol) is a registered pesticide. But it is more frequently used in consumer products such 
as detergents, toothpaste, cosmetics, and antibacterial textile coating, even though it does not provide any extra benefit to health with the exception of toothpaste (US Food 
and Drug Administration (FDA), 2010, [1]) and concentrations above effect levels have been measured in surface waters [2].  
Triclosan is highly toxic to algae and various microbial species. Both triclosan and the metabolite methyl triclosan have a high potential to bioaccumulate in aquatic organisms 
[2]. The effects of triclosan on single species are well studied. However, knowledge on fate and distribution in water, sediment, and biota is scarce.  
In 2011, a combined fate and effect pond mesocosm study was carried out by the German Federal Environment Agency. After single dosing of the free water, concentrations 
of triclosan and the transformation products methyl-triclosan and 2,4-dichlophenol were measured for 120 days in the compartments free water, sediment, aufwuchs, 
macrophytes, and snails (Lymnea stagnalis).  
Besides dissipation curves of triclosan and the metabolites in water and sediment, first results of selected measurements in biota will be presented.  

WE 384
Current-use pesticides (CUPs) in surface sediments from the Bohai and Yellow Seas, North China
G. Zhong1, Z. Xie1, J. Tang2, A. Möller1, R. Sturm1, G. Zhang3, R. Ebinghaus1

1Helmholtz-Zentrum Geesthacht, Geesthacht, Germany
2Yantai Institute of Coastal Zone Research, Yantai, China
3Guangzhou Geochemistry Institute, CAS, Guangzhou, China
 With the goal of reducing human and ecosystem exposure, nine organochlorine pesticides (OCPs) included in the UNEP Stockholm Convention POPs list are eliminated or 
undergoing substantial reduction of consumption. The levels of these OCPs’ are declining gradually in Europe, North America and the Arctic. However, some current-use 
pesticides (CUPs) have been observed not only in or close to agricultural areas where they are applied but also in remote areas (high mountains and the Arctic) where no 
pesticides have been used. Environmental fate and impact of CUPs deserve more concerns. Until now, data of CUPs in the marine environment are relatively sparse.  

To improve our knowledge of CUPs’ fate in the marine environment, surface sediment samples from the Bohai and Yellow Seas were analyzed for 7 CUPs (trifluralin, 
endosulfan, chlorpyrifos, chlorothalonil, dicofol, dacthal, quintozene ) and 1 metabolite (pentachloroanisole). Samples were collected during 2009 to 2010 using a grab 
sampler or a box corer, and then freeze-dried, homogenized and Soxhlet extracted for 16 h using dichloromethane . The extracts were reduced to 2 mL using a rotary 
evaporator and further purified on a silica column. Elution started with 20 mL hexane (fraction 1), followed by 30 mL dichloromethane/acetone (1:1) (fraction 2), the extracts 
were evaporated both of fraction 1 and 2 to a final volume of 30 µL. Then all samples were measured with a GC/MS-system in electron capture negative chemical ionization 
mode (ECNCI).  

Levels, spatial distributions and possible sources of these pesticides will be discussed in this study. To better understand the environmental behavior of CUPs, some legacy 
organochlorines, such as Hexachlorobenzene (HCB) and hexachlorocyclohexanes (HCHs) were also analyzed for comparison with CUPs. 
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Fate and behaviour of the strobilurin fungicide Azoxystrobin in four UK soils under laboratory conditions
K.A. Kostas1, K.A. Fenlon2, K.T. Semple2, K.C. Kevin3

1CYPRUS UNIVERSITY OF TECHNOLOGY, Lemesos, Cyprus
2Lancaster University, Lancaster, United Kingdom
3LANCASTER UNIVERSITY, Lancaster, United Kingdom
Studies investigating the fate and behaviour of azoxystrobin in natural soils are limited. This study aimed to investigate the fate and behaviour of azoxystrobin in four 
natural soils under laboratory aerobic conditions and for a period of 100 days. Fate and behaviour in this study were described in terms of losses due to biodegradation 
and extractability into three extractions solutions and the respective formation of non extractable residues. Losses of the azoxystrobin were observed in all four soils and 
were ranged from zero to approximately 23% of the azoxystrobin associated 14C-activity. Extractability of the azoxystrobin showed to diminish with incubation time. Non 
extractable 14C-residues increased with the incubation time and at the end of the incubation period more than 75% of the azoxystrobin associated 14C-activity was not 
extractable with CaCl2 or HP-β-CD. The mineralisation extent in all soils was very limited. This study illustrates the variability of the azoxystrobin fate and behaviour in four 
natural soils. Biodegradation, sorption/desorption and experimental set up affect the fate profile in lab exercised experiments and thus special consideration is required when 
interpreting such data for risk assessment based studies. 
 

WE 386
Plot-scale runoff study using portable rainfall simulator
P.C. Davidson, C.M. Harbourt, P.S. Miller, L.S. Carver, B.R. Jacobson, C.M. Holmes
Waterborne Environmental, Inc., Leesburg, United States of America
Short-term, edge-of-plot runoff collection studies provide many challenges due to design constraints, and also environmental factors. While developing a proper study design 
is crucial, designing and creating equipment and instrumentation to achieve the necessary objectives is of great importance. This plot-scale runoff study employed a low 
maintenance, portable rainfall simulator along with custom runoff collection systems for each plot. In addition, a quick-install wind shelter was utilized when necessary. 
The study design used 3 plots per replicate, with each plot measuring approximately 1.5 m (5 ft) wide by approximately 6 m (20 ft) long. Replicate blocks were as similar 
as possible with respect to soil and topographic parameters. Each test plot was bordered by an untreated soil area, and isolated by metal flashing. The overall slope of the 
sites tested ranged from 2 to 5%, with the length of the plots parallel to the slope of the field. The plots were subjected to a simulated rainfall event to generate runoff (i.e., 
approximately 2.5 cm (1 in) of rainfall per hour). This study was conducted at multiple sites, with the treated plots at each site receiving simulated rainfall using the same 
simulated rainfall parameters, to provide storms of similar intensity and duration. Runoff generated during the simulated rainfall events was manually collected on timed 
intervals and as a complete volume of runoff. 
 

WE 387
Distribution of aged 14C-atrazine residues in soil following 22 years of environmental exposure
K.A. Kostas1, N.D. Jablonowski2, K.C. Kevin3, K.T. Semple4

1CYPRUS UNIVERSITY OF TECHNOLOGY, Lemesos, Cyprus
2Agrosphere Institute, ICG IV, Forschungszentrum, Jülich, Germany
3LANCASTER UNIVERSITY, Lancaster, United Kingdom
4Lancaster University, Lancaster, United Kingdom
Distribution and localisation of pesticide residues into the different physical fractions of soil may reveal information on processes taking place in soil. Soils amended with 
14C-atrazine, were aged for 22 years under environmental conditions in a lysimeter in Germany. The soil was sampled and subjected to physical and chemical fractionation 
before and after incubation with the earthworm Apporectodea caliginosa for 7 days. No significant change in the soil physical and chemical fractionation of the 14C-atrazine 
residues and organic carbon was observed in this study as a consequence of the activity of the A. caliginosa. The low organic carbon of the soil, the absence of relatively 
fresh organic matter and the long ageing time might explain the limited bioavailability of the 14C-atrazine to the earthworm. Approximately 9% of the applied 14C-atrazine 
associated activity was found to be present in the top soil layer 0-10 cm of the lysimeter. This amount represented approximately 36% of the total amount of 14C-atrazine 
associated activity presented in the soil after 22 years of environmental ageing. Soil half lives calculated in this study taking into account the non-extractable 14C-atrazine 
residues were much greater than those reported from previous studies. This finding is of particular importance given that the soil used here was aged under natural 
environmental conditions compared to laboratory studies. 
 

WE 388
Earthworm tolerance to residual pesticide contamination in agricultural landscapes : from field assessment to physiological responses
N. Givaudan1, C. Wiegand2, B. Lebot3, F. Binet1

1Université de Rennes 1, Rennes, France
2University of Southern Denmark, Institute of Biology, Odense, Denmark
3Ecole des Hautes Etudes en Santé Publique, LERES, Rennes, France
Worldwide use of pesticides in modern conventional agriculture has led to chronic contaminations of cropped soils and thereby of their biota such as earthworms 
(Lumbricidae). In particular, the fate and environmental relevance (in terms of biological activity) of pesticide residues for soil organisms has been largely debated due to the 
formation of bound residues. The ability of earthworms to cope with such xenobiotics, e.g tolerance, is reflected by their ubiquitous presence in agricultural fields, albeit in 
reduced numbers and lower species diversity. Tolerance to contaminants can induce compensatory mechanisms in the energy metabolism of organisms due to detoxification 
and excretion, as well as damage mitigation due to oxidative stress. Such physiological costs for individuals have been shown in laboratory studies but scarcely in field-
based assessments. In a field study, we propose to analyse residual pesticide levels in 5 agricultural soils along a gradient of pesticide input and link them to detoxifying and 
antioxidant enzyme activities, along with energy reserves, in three earthworm species (two endogeic and one anecic species). On each field plot (three conventional fields, 
an organic cultivated field and an organic permanent pasture), soil cores were sampled along with earthworms at five 5x5 m sampling points. On the 57 different active 
molecules applied on the fields during the last 10 years, up to 14 molecules and three metabolites were selected for analysis in the five soils. Then physiological parameters 
such as enzymatic activities related to detoxification and oxidative stress mitigation (glutathione-S-transferase and catalase), along with energy resources (glycogen and lipids) 
were measured in individual animals. With regard to the beneficial effects of earthworms for the soil, these results will help to understand the impacts of multiple residual 
contaminants on living lumbricid populations. 
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Threats posed by chemical use in tilapia cage aquaculture in Southeast Asia: the case of the Moon River (Ubon Ratchathani, Thailand)
R. Oliveira1, S. Mcdonough2, A. Rico3, A.M.V.M. Soares4, A.J.A. Nogueira5, I. Domingues1

1Universidade de Aveiro, Aveiro, Portugal
2School of Environment, Resources and Development, Asian Institute of Technology, Pathumthani, Thailand
3Aquatic Ecology and Water Quality Management Group, Wageningen University, Wageningen, Nederland
4University of Aveiro & CESAM, Aveiro, Portugal
5CESAM & Department of Biology, University of Aveiro, Aveiro, Portugal
 Aquaculture is one of the most effective alternatives to meet the growing demand of food by the world population. However, modern aquaculture faces new challenges such 
as maintaining both profitability and environmental sustainability. In this study, we performed a survey to obtain baseline information on the current status of chemical 
use and aquaculture practices on 15 tilapia cage farms located in the Moon River (Maenam Mun) located in the Ubon Ratchathani Province in north-eastern Thailand. 
The data collected in this survey included information about routinely applied chemical products and dosages, socio-economic data and infrastructure of the studied farms. 
A total of 37 chemical products divided into three main groups were identified: i) antibiotics (used by the 56.8% of the interviewed farmers); ii) parasiticide compounds 
such as disinfectants (5.4%), fungicides (2.4%) and anthelmintic compounds (2.4%); and iii) food supplements, including probiotics (18.9%) and vitamins (13.5%). 
Antibiotics applied mixed with feed or in bath treatments were the most commonly used group of compounds, with 16 different products. Oxytetracycline (OTC), one of 
the most commonly used veterinary antibiotic worldwide, was the most commonly used by the interviewed farmers. In addition, it was noticed that OTC was often applied 
simultaneously with enrofloxacin and sulphonamides. Several imprudent use practices were identified such as the non-use of masks or gloves while handling or applying 
the drugs, inadequate storage, and disposal of empty packages on the river banks and reuse of empty packages for food storage. Considering the extensive use of chemicals 
at the studied area, a more restrictive use of antibiotics (e.g. avoiding prophylactic use) and a more intensive use of probiotics, vitamins and natural products are strongly 
recommended for preventing negative impacts on human health. In addition, antibiotics can persist in the sediment of aquatic environments for months, can induce the 
development of bacterial resistance and pose toxic effects for non-target organisms inhabiting surrounding freshwater ecosystems. Further research should focus on assessing 
the effects of single-compound and mixture exposures of antibiotics on tropical freshwater ecosystems. In this presentation, the results of the chemical use survey will be 
presented together with the results of an antibiotic residue monitoring campaign carried out during the same time the surveys were conducted. 
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Comparative biomarkers responses of molluscs exposed in situ to differents effluents in a tropical zone
J.C.L. Ladewig1, F. Morgado1, J. Rendón-von Osten2, A.M.V.M. Soares3
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 Bivalve molluscs are organisms widely used to assess stress and chemical contamination in the aquatic environment. In order to assess the health of aquatic organisms, 
biomarkers that measure changes at the biochemical, cellular and physiological levels have been used as effective early warning tools in ecological risk assessment and marine 
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environment monitoring. Some of the most successful types of biomarkers are those linked to the physiology responses which will offer a very high level of sensitivity, making 
it possible to detect a low-level cellular response to organic or inorganic pollutants. The potential toxic effects of some effluents were investigated using transplantation of 
bivalves (Crassostrea virginica and Isognomon alatus) in two scenarios of the Gulf of Mexico (lagoon and marine) during an experiment of three months, this effluents have 
a historical pollution through pesticides. To achieve these objectives a battery of biomarkers were analysed in the digestive tract of this bivalves and representative biomarkers 
from different metabolic pathways were chosen (acetylcholinesterase (Ache), catalase (CAT), lactate dehydrogenase (LDH), glutathione-S-tranferase (GST), lipid peroxidation 
(LPO), superoxide dismutase (SOD) and determination of ethoxy-resorufine-O-de-ethylase (EROD)). The molluscs showed inhibition of the oxidative stress enzyme CAT 
and for the GST. No changes in LDH activity were noticed in the results. No significant differences were notice to the values of Ache and LPO. The response of EROD and 
SOD showed a diversity of responses during the time of the experiment in situ. EROD is a biomarker more sensitive due to his linkage to the genetic response of an organism 
to chemical pollutants, due to that it is a better tool to assess the effect of the effluents. Linkages between the enzymatic effects found and parameters at higher levels of 
organization are essential for better understanding the mechanisms of adaptation and detoxification of molluscs in the environment. 
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Changes in Glutathione-S-transferase levels and Lipid Peroxidation in Amphibians exposed to sub lethal concentrations of lead
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The study evaluates changes in glutathione-S-transferase (GST) and lipid peroxidation levels in the liver of Hoplobatrachus occipitalis and B. maculatus exposed to lead. The 
amphibians were exposed to sub lethal concentrations (0.25, 0.50, 1.00 and 2.00 mg/l) of the heavy metal in the laboratory. There were three replicate tanks per treatment 
and three individuals per tank including control groups. Hepatic GST levels and lipid peroxidation were determined after 28 days of exposure. There was a dose-dependent 
increase (p<0.05) in GST relative to the control groups in both amphibians studied. This could be due to increase in production of the enzyme since it is used as a catalyst in 
the degradation of leucotrienes. Lead-induced tissue inflammation is primary to tissue death via apoptosis. Thiobarbituric acid reactive substances (TBARS) which is an index 
of lipid peroxidation increased as concentration of lead increased. The increased level of TBARS in the liver of frogs exposed to lead was an indication of increased membrane 
lipid peroxidation which could lead to cell damage. The release of lead into the environment could possibly affect the levels of GST and the health of amphibians where they 
live. It is therefore imperative to protect amphibians from lead pollution. 
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Using whole-sediment mesocosm respiration rates and nutrient fluxes as a measure of community functional response to environmental stress in urban streams in Bogota, 
Colombia
J. Ahrens, C. Salinas
Universidad Jorge Tadeo Lozano, Bogota, Colombia
Urban streams in Colombia, such as the Rio Bogota and its tributaries, are severely contaminated by coarse garbage, oxygen-consuming organic material, sediments, metals 
and hydrocarbons, due to inadequate waster water treatment and a predominance of combined sewage and stormwater lines. As a consequence, biochemical oxygen demand 
tends to be high and macrobenthic species diversity tends to be low and restricted to hardy and/or opportunistic species, such as oligochaetes, diptera larvae, amphipods 
and leeches. While individual species of these high-stress-adapted communities generally show low sensitivity in acute whole effluent toxicity tests (in terms of survival), 
their metabolic performance tends to be more sensitive to environmental stress and other ambient conditions. This study evaluated how whole-sediment respiration and 
remineralization rates (i.e. nutrient fluxes) of urban macrobenthic communities respond to added environmental stress, such as elevated temperature, wastewater discharge 
and hydrocarbon pollution. For this purpose, sediment cores, collected from a variety of urban streams from Bogota, Colombia, were incubated in benthic mesocosms 
under varying environmental conditions, to determine oxygen consumption and nitrate fluxes as an integrated measure of micro- and macrobenthic community function. If 
whole sediment respiration and remineralization rates respond in a dose-dependent way to environmental stress, this integrated functional respond can be used as a gauge to 
benchmark the viability and vigor of the corresponding benthic community. 
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Use of bioindicators for assessing the health status of fish
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 The reservoir of the hydroelectric plant Corumbá IV is located in Corumbá river Brazil (16 °20’47’S 48°10’44’ W) with a surface area of 173km² at a maximum normal 
operating and total volume of just under 3,7billion cubic meters. The reservoir has notorious environmental services, social and economic by providing tourism, fisheries 
production, real estate valuation and leisure and contributing to regional development and constituting a refuge for biodiversity. Upon the occurrence of episodes of fish 
mortality a study was carried out on the health status of different species. Fish were collected from the place of occurrence of mortality in the reservoir toward the river 
Descoberto one of the main tributaries of the reservoir. Samples were collected with net and periodic inspections and fixed for taxonomic identification and light microscopy 
analysis. The characterization of physical and chemical (N, pH, COD, BOD e P) and microbiological (cyanobacteria) quality of water was performed to identify possible 
causes of histopathological lesions. The species collected were: Pimelodus maculatus, Pimelodus blochii, Leporinus friderici, Geophagus brasiliensis, Hypostomus emarginatus 
and Hypostomus plecostumus. The analysis attested to the occurrence of histopathological lesions of different degrees of importance in liver and gills, as proliferation of 
melanomacrophages, necrosis,aneurysm and neoplasm. The liver damage most observed was the proliferation of melanomacrophages, present in 100% of the total sample 
and being suggested their use as bioindicators. Among the most serious neoplastic foci were observed in individuals of the genus Hypostomus. The highest average lesion 
index (Index= 9.4) was observed in area associated with livestock activities. River Descoberto showed a mean lesion index equal to 8.3 to the liver and 5.3 to gills. The 
highest lesion index was associated with the microbiological conditions of the water especially with the presence of cyanobacteria 400cells/mlwater), the high pH(>9) and 
BOD (35mg/L) values above the standard established by the National Environment Council - CONAMA. Among the preventive measures for the good health of fish include: 
improving the water quality of tributary; controlling activities around the reservoir and the use of bioindicator. Financing: Corumbá IV Concessões; FINATEC. 
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Embryo toxicity of 17a-methyltestosterone used to induce male monosex in freshwater aquaculture
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The17α-methyltestosterone (MT) is used in worldwide to induce sexual reversion in tilapia aquaculture. The use of MT in aquaculture differs from each country; in big fish 
producers such as China the use of MT is banned but in others like Thailand its still used. Nowadays, in Brazil the MT is illegally used in aquaculture since MT products are 
not regulated by national authorities for these proposes. MT is well known by its androgenic effects on different fish species however the toxicological adverse effects of this 
synthetic hormone on early life stages fish species are not reported yet in the current literature. The present work aims to assess the effects of MT (commercial product used in 
Brazilian aquaculture from Bioactive - 90%) (cMT) and active ingredient (aMT) from Sigma Aldrich - 99.9% on zebrafish embryos. In order to archive this objective several 
embryos assays were performed based on the OECD draft guideline on Fish embryo Toxicity (FET) Test using the same concentrations for cMT and aMT, 5, 7, 9, 11 and 13 
mg/l. The FET test was extended up to 6 days and during this period lethal (mortality) and sub lethal (development) endpoints were evaluated. A second test were performed 
using the same sub lethal range of concentrations (0.004, 0.02, 0.14, 0.83, and 5 mg/l) of each compound to verify alterations in biomarkers activity, namely cholinesterase, 
glutathione S-transferases and lactate dehydrogenase levels. Our results showed high toxicity of aMT at the first day of exposure (24h-LC50 11.34 mg/l) but exposure of 4 
days both cMT (96h-LC50 10.30 mg/l) and aMT (96h-LC50 10.85 mg/l) showed similar values of toxicity. Furthermore, a similar pattern of developmental alteration such 
as delay in head developed, skin ulcerations, and cardiac edema were found for cMT and aMT in exposures over than 9 mg/l. Also the hatching rate was inhibited at the day 
3 in the 7mg/l exposure treatment, considering both MT presentations. A consistent inhibition of ChE and LDH were found at 5 mg/l to both compounds tested (cMT and 
aMT). The inhibition of ChE could cause a disruption of the nervous system function and the LDH inhibition suggests an action of aMT and cMT on energetic metabolism 
pathways of exposed embryos. In general, our results have shown similar effects between both presentations of tested MT. In conclusion, MT is highly toxic for zebrafish 
embryos causing enzymatic changes, delayed hatching and embryonic malformations. 
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Theoretical study of the interaction of herbicide glyphosate and its degradation product Ampa (Aminomethylphosphonic Acid) on kaolinite 
F. Amorim
Universidade de Brasília, Brasília, Brazil
 Glyphosate is a nonselective herbicide action, which acts against weeds. It acts by inhibiting the enzyme 5-enolpyruvylshikimate-3-phosphate synthase that acts in the 
synthesis of the plant’s essential amino acids essential to the plant. This work brings a study of the glyphosate interactions of glyphosate and (his) its degradation product 
AMPA (aminomethylphosphonic acid) with kaolinite. Computational chemistry’s tools were used to perform the theoretical analysis, molecular dynamics and quantum 
mechanics (DFT). The results suggest that glyphosate interacts strongly with clay minerals (energy of interaction 18kcal/mol), going with the shortest distance between the P = 
O bond and the hydrogens of the octahedral surface of kaolinite. 
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Effects of ametryn sugarcane herbicide on early-life stages and adults of a tropical fish (Danio rerio)
A.M. Moura1, I. Domingues2, R. Oliveira2, K.R. Medeiros2, C.M. Jonsson3, A.J.A. Nogueira2
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Ametryn is one of the widely used herbicides applied on sugarcane crops in Brazil to control weeds that can compromise their productivity. Ametryn belongs to the group of 
triazines, aromatic herbicides with high water solubility, which can enter in aquatic environment through runoff or atmospheric deposition and have potential to contaminate 
aquifers. In temperate climate, risk assessment of triazines showed no significant risks to aquatic organisms, but for tropical waters information is absent. The objective of 
this study was to evaluate the toxicity of ametryn in acute exposure of zebrafish and quantify biochemical markers (GST, CAT, LDH and CHE) as indicators of exposure to 
this herbicide. The test with embryos was conducted following the OECD’s protocol for the Fish Embryo Toxicity (FET) Test, 2006, and for adults, the protocol adopted was 
OECD TG 203, 1992. To determine the toxicity of ametryn for embryos we used the following treatments: 0 (control), 0 + (solvent control), 10.0, 16.8, 28.3, 47.6 and 80.0 
mg L-1 of ametryn. For adults, the treatments were 0, 0 +, 2, 4, 6, 12 and 20 mg L-1 of ametryn. Finally, to determine the biomarkers’ activity on early-life stages we choose 
lower concentrations of ametryn to avoid mortality. The treatments used were 0, 0 +, 5.0, 10.0, 7.17, 10.10, 14.20 and 19.99 mg L-1 of ametryn. The lethal concentration for 
50% of the population in 96h of exposure (LC50-96h) was calculated with the help of ToxCalc spreadsheet developed in Microsoft Excel software. For data analysis of enzyme 
activity, we used the One-Way ANOVA test, of SigmaPlot 11.0. LC50-96h for the zebrafish early-life stages was 48.46 ± 2.20 mg L-1, while for adult fish it was 7.65 ± 1.91 mg 
L-1. Regarding biomarkers, we observed an increase in GST and inhibition of CHE activity in both larvae and adult fish exposed to ametryn. Furthermore, CAT and LDH 
activities were not significantly affected by ametryn exposure. The parameters evaluated in this study allowed a better understanding of the mode of action and toxicity of 
ametryn to Danio rerio. Currently, a link between endpoints and the fitness of individuals is still missing but would be a prerequisite for a sound sub organismal endpoint 
to be considered in risk assessment. Therefore, we conclude that biomarkers provide useful information to assess the risk associated with exposure of fish to ametryn, at 
sublethal levels. 
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Toxicity and accumulation of cadmium and lead to the tropical snail Archachatina papyracea
O.J. Owojori1, O. Ajana2, A. Adeyemo3, M.O. Awodiran4
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Snails are important link in the transfer of contaminants especially metals in the food chain, yet few studies have examined the toxicity and accumulation of metals in snails. 
In this contribution, the toxicity and accumulation of two non-essential metals (cadmium and lead) to the tropical snail Archachatina papyracea were assessed. As far as we 
know, this is the first study assessing metal toxicity to this tropical snail species. Specimens of the snail A. papyracea were exposed in a natural soil collected from Ile-Ife, 
Nigeria and spiked with varying concentrations of Cd and Pb over a 28-day period. Survival and weight change of snails were monitored weekly while tissue accumulation 
was assessed at the end of the 28-day period. Survival was a more sensitive endpoint than weight change of snails. The LC50 (effect concentration at which 50% of snails 
died) value (with confidence interval, CI) for Cd was 87 (75-100) mg/kg while the EC50 (effect concentration at which there was 50% change in an effect parameter) for 
weight change could not be computed since no substantial mean weight change difference was observed between the snails in control and all other concentration of Cd. For 
Pb, LC50 value (with CI) was 2617 (1840-3720) mg/kg while the EC50 value (with CI) for weight change was higher at 4159 (3033-5702) mg/kg. Therefore, Cd was a factor 
of about 30 more toxic than Pb, consistent with findings on relative toxicity of Cd and Pb to other soil organisms including earthworms, springtails and mites. Although not 
included initially as an endpoint, egg production in the snails decreased with increasing Cd and Pb concentrations in the substrate. Metal analysis of the foot and visceral mass 
of surviving snails showed progressive accumulation of Cd and Pb as concentration increased showing the tendency to use body residue of A. papyracea as an indicator of 
metal pollution. It further suggests the role of this snail species in above ground metal transfer in the food chain, and highlights potential danger for human consumption. 
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Biomagnification of mercury through a subtropical marine food web
D.G. Rumbold, J.C. Thera
Florida Gulf Coast University, Fort myers, United States of America
To assess the efficiency of mercury trophic transfer in coastal waters off Southwest Florida, total mercury (THg) and nitrogen stable isotopes (δ15N) were determined in 320 
tissue samples from 57 species of invertebrate (17 species) and finfish (40 species). Species mean THg concentrations (log 10 transformed) were positively correlated with 
species mean δ15N (p<0.001, r2 = 0.66); having a slope of 0.21. When the δ15N of the calico scallop (Argopecten gibbus), as a primary consumer, was used to convert δ15N 
to trophic level (TL), values ranged as high as 4.15 for both Spanish mackerel (Scomberomorus maculatus) and crevalle jack (Caranx hippos). A food web magnification 
factor (FWMF) of 5.05 was calculated from the relationship between species mean THg concentrations (log 10 transformed) and TL. The δ15N-derived slope and FWMF 
were comparable to the values reported from other regions and ecosystems, but appeared to be slightly higher than values for other marine systems. The basal THg value, 
calculated as 0.00064 mg/kg, was also higher than other marine systems. These results suggest that the relatively high Hg levels found in SW Florida are not just a result of 
efficient transfer but also how much methylmercury enters the base of the food web. 
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Sediment toxicity of port areas in equatorial regions: state of Ceará, Brazil
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Ports and harbors are often associated to pollution on coastal areas due to their discharges and the proximity to industrial and urban contamination sources. Thus, they 
affect the environmental quality, including the sediments and associated biological communities. This study aimed to assess the sediment toxicity and its relationship with 
contaminants for two ports located at the state of Ceará: Mucuripe and Pecém Ports. Sediment samples were evaluated through two lines-of-evidence: (1) acute toxicity 
of whole sediment to Tiburonella viscana and chronic toxicity of liquid phases to sea urchin Lytechinus variegatus embryos (sediment-water interface and elutriates); (2) 
environmental characteristics: grain size distribution, organic matter (OM), total organic carbon (TOC), total nitrogen, total phosphorus, Al, Fe, Hg, Cd, Cr, Cu, Ni, Pb, 
Zn, Polycyclic aromatic hydrocarbons (PAHs) and Linear alkyl benzenes (LABs) contents. In Mucuripe, contamination was associated to depositional areas, and toxicity 
was associated with the contaminants. Contamination was indicative of external anthropic origin. In Pecém, the most external areas sediments were toxic; however, the 
relationship of toxicity with the contamination could not be well defined, due to interfering factors during the bioassays, such as ammonia and sulfides. However, the 
occurrence of deposition and enrichment of some contaminants could be detected. This study is the first concerning to sediments toxicity in these areas and the results provide 
a subsidy for understanding the quality of the sediments along the northeastern Brazilian coast. 
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Sensitivity of freshwater organisms to cadmium and copper
M. Shuhaimi-Othman, Y. Nadzifah, N.S. Umirah
Universiti Kebangsaan Malaysia, Bangi, selangor, Malaysia
A study was conducted in the laboratory to determine acute toxicity of heavy metal cadmium (Cd) and copper (Cu) to six species of freshwater organisms i.e. one species of 
shrimp (Macrobrachium lanchesteri), two species of fish (Rasbora sumatrana (Seluang) and Poecilia reticulate (guppy)), one species of gastropod (Melanoides tuberculata), one 
species of ostracod Stenocypris major and one species of midge (larvae) Chironomus javanus. All organisms were exposed for a four-day period in the controlled laboratory 
condition to a range of Cd and Cu for 96 hours. Mortality was assessed and median lethal concentrations (LC50) were calculated. 96 hours LC50 for M. lanchesteri, R. 
sumatrana, P. reticulata and M. tuberculata, S. major and C. javanus of Cd and Cu were 7, 225.9, 168.1, 1491.7, 13.1 and 59.7 µg/L, and 32.2, 5.6, 37.9, 143.8. 25.2 and 
171.3 µg/L, respectively. This study indicated that prawn M. lanchesteri and R. sumatrana (Seluang fish) was the most sensitive to Cd and Cu, respectively. Copper was more 
toxic than Cd to the fish and mollusc; and Cd was more toxic to the prawn, ostracod and midge. 
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Combined effect of sublethal Cr(VI) concentrations, eutrophication, and competition with the exotic cladoceran Daphnia curvirostris on Ceriodaphnia dubia demography 
under laboratory conditions
F.F. Martinez-Jeronimo, L. Martinez-Jeronimo
Escuela Nacional de Ciencias Biologicas, IPN, Mexico city, Mexico
Exotic filter-feeding species may elicit environmental stress on native species in zooplankton communities. Daphnia curvirostris is a large-sized cladoceran found widely in 
Europe and northern Asia, which has also been collected in Canada and the northeastern US. Recently this species was recorded for the first time in the Mexican Plateau (in 
the “Chimaliapan”wetland) and is possibly also present now in North Mexico. The site where it was collected receives chromium discharges from tanneries and is remarkable 
for the high population densities observed, which are much higher than those documented for other cladocerans such as Ceriodaphnia dubia. Furthermore, since most shallow 
water bodies in Mexico sustain eutrophication, native filter-feeding zooplankters may be facing the effects induced by several stressors acting concurrently. To evaluate the 
combined effect of three environmental stressors (variable food concentration, competition, and toxic pollution), a life table study was designed. Three food concentrations 
(low, intermediate and high), two sublethal Cr(VI) concentrations (6 and 15 µg L-1), and combined breeding with the exotic cladoceran D. curvirostris in a factorial experiment 
were tested, using an endemic strain of C. dubia; all experiments were performed at 25 °C. The presence of D. curvirostris had a negative effect on population development 
in C. dubia, which may be related to the size difference between the two. The lifespan was comparatively longer in D. curvirostris than in C. dubia, but the life cycle of both 
was shortened at high food concentrations (simulated eutrophication conditions). Although the Cr(VI) concentrations used are lower than the limit established by the official 
Mexican norm, they induced negative effects on all demographic parameters in both cladocerans. Effects induced on C. dubia reproduction and longevity at the higher 
concentration of Cr(VI) were reduced by increased food concentration, while D. curvirostris was more tolerant at the intermediate food concentration. Food availability and 
Cr(VI) concentration elicited significant effects (P<0.05) on the longevity and life cycle of both cladocerans, but a significant interaction between both factors was also observed. 
In conclusion, D. curvirostris exhibited both competition and tolerance in order to ensure its dispersal in polluted tropical environments sustaining eutrophication. 
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Oxydative stress biomarkers and biological indices in the giant clam (Tridacna maxima) and the reef fish (Epinephelus merra) as tools for the assessment of marine water 
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quality of Moorea Island
I. Métais1, M. Ekouma2, R. Ngpan2, S. Planes3, C.N. Mouneyrac1
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Lagoon and coral reefs are ecologically sensitive ecosystems threatened by increased anthropogenic activities (urbanization, mass tourism[3DOTS]). The input of chemical 
pollutants through sewage, fertilizers and other human wastes has been shown to play an important role in reef degradation (Juhasz et al, 2010). Since mollusc bivalves and 
fish are recognized as bioindicators of environmental quality, the giant clam Tridacna maxima and the honeycomb grouper reef fish Epinephelus merra were used in this study 
as they represent abundant and economically important species of the French Polynesian Moorea Island reef ecosystem. In this work, biological indices and three oxidative-
stress biomarkers: catalase (CAT), glutathione-S-transferases (GST) and thiobarbituric acid reactive substances (TBARs) levels, were measured in the hepatopancreas and the 
muscle of T. maxima and in the liver and the muscle of E. merra collected in April 2011 from two sites differing by their level of contamination (the bay of Cook and Vaiare). 
The bay of Cook located on the north coast of the Island close to a Marine Protected Area was selected as the reference site whereas Vaiare, located in the main harbour on 
the east coast of Moorea represented the impacted site. No significant differences between sites were observed for Condition Index (CI) and Hepatosomatic Index (HSI) of 
both species. Concerning E. merra, total length and total and liver weights were significantly higher in fish from the reference bay of Cook site compared to the impacted 
Vaiare site. For both species, significant higher levels of the three biomarkers studied (CAT, GST, TBARs) were observed in the hepatopancreas of clams and in the liver of fish 
compared to muscle. Significantly higher CAT activity and TBARs levels were observed in the hepatopancreas and GST activity in the muscle of T. maxima from the impacted 
site (Vaiare) compared to the reference site (bay of Cook). In contrast, an inverse pattern was observed for TBARs levels in the muscle of T. maxima. Concerning E. merra, 
higher TBARs levels were observed in the liver of fish from Vaiare compared to the bay of Cook. These results clearly showed an oxidative-stress endured by both species (T. 
maxima, E. merra) from the impacted Vaiare site. This study demonstrates for the first time that T. maxima and E. merra are suitable species for coastal reef environmental 
quality assessment. 
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Influence of the pH on acute toxicity of vinasse to microcrustaceans
R.G. Botelho, L. Maranho, L. Machado-Neto, V. Tornisielo
Center for Nuclear Energy in Agriculture, Piracicaba, Brazil
Piracicaba (State of São Paulo) is a major producer of sugarcane in Brazil. Vinasse is generated in the process of alcohol distillation, and is composed of water, nutrients such 
as nitrate, potassium, high organic matter and acid pH. These characteristics make the vinasse have high pollutant power, which is about one hundred times greater than that 
of domestic sewage, characterizing it as harmful to the animal and plants. This residue has been used in the fertilization of sugarcane due to its composition rich in nutrients; 
however, when applied in high concentrations can contaminate aquatic environments through leaching and runoff. The aim of this study was to evaluate the acute toxicity 
of the sugarcane vinasse on the D. rerio. The vinasse used in this study had pH 3.5. Firstly, was realized a preliminary test in order to establish the concentrations to be used 
in the definitive acute test, which were: 1.562; 2.083; 3.125; 4.167; 6.25; 8.34 %. The experimental design was realized in 2-L aquarium. All concentrations were conducted 
in two replicates with seven organisms each plus control (water supply). The test duration was 96 hours and after this period the LC50 (24h); LC50 (48h); LC50 (72h) and 
LC50 (96h) was calculated using the statistic program Trimmed Spearman Karber and were respectively 3.19; 2.82; 2.75 and 2.62 % which corresponds to 31.9; 28.2; 27.5 
and 26.2 mL-L-1 We concluded that the vinasse is very toxic to D. rerio. 
 

WE 407
Acute toxicity of the vinasse on Danio rerio
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Center for Nuclear Energy in Agriculture, Piracicaba, Brazil
Piracicaba (State of São Paulo) is a major producer of sugarcane in Brazil. Vinasse is generated in the process of alcohol distillation, and is composed of water, nutrients such 
as nitrate, potassium, high organic matter and acid pH. These characteristics make the vinasse have high pollutant power, which is about one hundred times greater than that 
of domestic sewage, characterizing it as harmful to the fauna and flora. This residue has been used in the fertilization of sugarcane due to its composition rich in nutrients; 
however, when applied in high concentrations can contaminate aquatic environments through leaching and runoff. The aim of this study was to evaluate the chronic toxicity 
of vinasse for the Ceriodaphnia dubia and Ceriodaphnia silvestrii before and after pH correction. All concentrations were worked out in percentage. The vinasse used in 
the study had 3.5 pH and its correction was made for 6.8. From the EC50 (48h) without pH correction for both species, we used the dilution factor of 1.5 to determine the 
chronic concentrations. For the test without pH correction, five concentrations were used plus the control with 10 repetitions each, and one organism in each repetition. 
Therefore, the concentrations were: 0.45; 0.22; 1.15; 0.07; 0.04 for C. dubia and C. silvestrii. The exposure period was seven days, and every two day the test solutions 
were renewed. The algae Pseudokirchneriella subcapitata was used a food. For testing with pH correction, chronic concentrations were also determined by the EC50 (48) 
for both species. C. dubia was exposed to: 1.99, 1.32; 0.88; 0.59; 0.39; 0.26; 0.17; 0.11 and C. silvestrii to the concentrations: 1.58; 1.05; 0.70; 0.47; 0.31; 0.20; 0:13; 0.08. 
The experiment design was the same that test without pH correction. The mean values of reproduction in the treatments were compared with the control by the Dunett’s 
test at α = 5% and subsequently determined the NOAEC, LOAEC and CV (chronic value). The values of NOAEC, LOAEC and CV to C. dubia without pH correction were 
respectively 0.07; 0.15; 0.11% and to C. silvestrii were 0.15, 0.22; 0.185%. After pH correction was found the following values of NOAEC, LOAEC and CV for C. dubia: 
0.26; 0.39; 0.325 respectively and 1.05; 1.58; 1.315 for C. silvestrii. It is observed that after pH correction the chronic value for both species was higher than that when pH 
was low. Therefore, we concluded that the pH of vinasse influence on chronic toxicity for these microcrustaceans.  
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Structural and functional alterations in aquatic systems after addition of the pesticide VertimecⓇ 18EC, with emphasis on zooplankton
E. Espindola1, A. Novelli2, H. Vieira2, M. Vasconcelos2

1University of São Paulo, São Carlos, Brazil
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Vertimec® 18EC, whose active ingredient is abamectin, is commonly used as an acaricide, insecticide and nematicide on fruit and vegetable crops as well as ornamental 
plants. Despite its widespread agricultural use, various direct and indirect negative effects are associated with not only its active ingredient, but also with other substances in 
the product. There are few studies of the toxicity of the commercial formulation to aquatic organisms. The objective of this study was to assess the potential of this product 
to cause alterations in the zooplankton community in artificial aquatic ecosystems. For this purpose, a field plot was contaminated with Vertimec® 18EC at the concentration 
recommended for strawberries (0.125 liter of solution m-2) and another plot of equal area was left uncontaminated. The two plots were spaced so there would be no 
contamination from the first to the second. Then heavy rainfall was simulated (19 mm) and the runoff water was collected and transferred to mesocosms. There were five 
treatments: 1) control mesocosm, receiving no runoff - C; 2) runoff from the uncontaminated plot - UR; 3) runoff from the plot contaminated with Vertimec® 18EC - CR; 4) 
direct application of Vertimec® 18EC in the mesocosm water - V and 5) samples collected randomly to check if there was any contamination between the mesocosms - RS. 
The experiment lasted 240 h (10 days), and the mesocosms were contaminated once only, at nominal abamectin concentrations of 4 and 40 g L-1, respectively, for the CR 
and V treatments. During this period water samples were collected for physical and chemical analyses, and to evaluate the zooplankton. The results showed that the addition 
of the contaminated runoff and pesticide directly in the mesocosms caused changes in the structure (composition and density) of the zooplankton community. The effects were 
acute and chronic, especially for Copepoda and Cladocera species, while Rotifera species were less sensitive to the product’s effect. The 10-day period was not enough for the 
microcrustaceans to become reestablished, even after a single contamination, thus evidencing the high toxicity of Vertimec® 18EC to zooplankton 
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Use of pesticides at Bom Repouso, Brazil, and soil risk assessment
M.E.T. Nunes1, E. Espíndola2, B.K. Rodrigues3, N.C.D.E. Lima4, A.V. Waichman5
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 The district of Bom Repouso, Minas Gerais State, Brazil has their economy based on agriculture, with potatoes and strawberry as the main crops. The widespread use of 
pesticide in these cultures could contribute for environmental poisoning and risks. Hence this study aimed to characterize the agricultural activities in the municipality and 
to assess the risk for soil. Using structured questionnaires, data were compiled through interviews with farmers and their families, focused on pesticide use. It was observed 
an intensive and inappropriate use of pesticides and application of products highly hazardous to human health and the environment. Besides that, rainfall and topographic 
features of the region can contribute to increased risks. For abamectin, the pesticide most cited by farmers, the risk for soil was estimated with the toxicity exposure 
ratio (TER) by dividing the LC50 (14 days) for earthworms, obtained through standard ecotoxicological tests adapted to tropical conditions by the respective Predicted 
Environmental Concentration (PEC), considering soil properties, pesticide chemical properties and application rates. The PEC was calculated using the FOCUS model. In three 
scenarios that considered actual rates of application of the product, based on information provided by farmers, potential chronic risk to soil organisms was identified. The 
data obtained in this study are important for future ecological risk assessments in tropical regions. 
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In situ experiments to evaluate the effects of xenobiotics in the phytoplankton community
B.H. Vieira, A. Novelli, A.M. Vasconcelos, E. Espíndola
University of São Paulo, São carlos, Brazil
The increase in world population and increasing demand for food have motivated the use of large amounts of pesticides, resulting in a direct or indirect contamination of 
aquatic ecosystems. This contamination occurs through runoff from agricultural areas or by direct application of the product near water resources. The present study was 
undertaken to precisely assess the direct and indirect effects of pesticide Vertimec®, whose active ingredient is abamectin, on the phytoplankton community (composition, 
density and biomass) from mesocosm experiments, lasting 10 days. To conduct the experiment, a portion of soil was contaminated with the pesticide Vertimec® and then rain 
was simulated with the water being drained superficially (runoff), collected and transferred to experimental tanks in four treatments: control tank (C); control of runoff, with 
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runoff water from the uncontaminated soil (UNR); runoff with runoff soil sprayed with Vertimec® (CR) and direct application of Vertimec® (V). 48 hours past the onset of 
the experiment, there was significant reduction in phytoplankton density in all treatments, and this reduction of 65.7% in C; 90.5% in UNR; 92.13% in CR and 59,1% in V. 
It was found that the largest differences occurred in UNR and CR, which can demonstrate the physical effect (turbidity and sedimentation), chemical (nutritional changes and 
effect of pesticides) or biological (competition and grazing), or the combined effect of all them. Changes in phytoplankton composition were also observed in all treatments, 
most obviously in reducing the abundance of Bacillariophyta and increased Chlorophyceae. The production of chlorophyll a of phytoplankton was lower in treatments with 
runoff and Vertimec® directly into the water, being more evident in the treatment with direct addition of the contaminant. The green alga Monoraphidium minutum was 
the species with the highest contribution in total abundance of phytoplankton, with more significant participation in the treatment that received the pesticide into the water, 
indicating a more privileged species (competition for resources, higher growth rate and reduced grazing pressure) in relation to others. 
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Experimental studies (laboratorial and in situ) to evaluate the effects of VertimecⓇ18 EC on Danio rerio (Cypriniformes, Cyprinidae) in tropical systems
L.B. Mendes, C. Fileto, R.C. Ramos, E. Espindola
University of São Paulo, São carlos, Brazil
In spite of the effects of contaminants in natural ecosystems, pesticides have been used in large scale around the world, resulting in considerable abiotic changes and, 
consequently, alterations in biological processes. Then, the high consumption of pesticides in agriculture have resulted in the development of relevant studies to the assessment 
of environmental risk contamination. Nevertheless, most of the information about the effects of pesticides in natural ecosystem arises from studies that are carried out in 
temperate regions. Unfortunately, these results are being used to support the knowledge of the processes that occurs in tropical systems, as well as for the formulation of 
public policy. Vertimec®18 EC (whose active ingredient is abamectin) is a pesticide that farmers are using as insecticide and acaricide; however, their effects on aquatic 
ecosystems must be analyzed. To evaluate these effects, laboratorial and in situ experiments were conducted with Danio rerio, in different treatments (Control: C; direct 
application of Vertimec: V; uncontaminated runoff: UnC and contaminated runoff: CR). For this purpose, two parcels of soil (8m2) were used: one control and another one 
contaminated with Vertimec (dose recommended for strawberries cultures). After that, a typical rain in tropical systems was simulated (20-30mm) and the water from the 
runoff was collected and added in the mesocoms (UnC and CR). Besides, water samples were collected from the mesocosms after the input of runoff to evaluate and compare 
the results in both experiments. Water and sediment samples were also collected for physical and chemical analysis. The limnological analysis showed the increase of nutrients 
(nitrogen and phosphorus), suspended solids, turbidity, chlorophyll and conductivity. On the other hand, reduction in dissolved oxygen concentration was observed in UnC 
and CR after runoff addition. In relation to bioassays, chronic toxicity was registered only in the in situ experiment, with considerable effects on the survival and biomass. 
However, acute toxicity was not observed. The results indicate the importance of the in situ experiments to evaluate the real effect of toxicants in aquatic communities (direct 
and indirect effects). In addition, the effects of commercial formulation of pesticides (Vertimec) were highest in relation to active ingredient (abamectin), indicating differences 
in chemical, physical and biological processes in response of the contaminant. 
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Hematological biomarkers in tadpoles of Lithobates catesbeianus exposed to agrochemicals mixture in rice crop 
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1University of São Paulo, Lorena, Brazil
2Pólo APTA Vale do Paraíba - SAA, Pindamonhangaba/SP - Brazil, Pindamonhangaba/sp, Brazil
3São Paulo State University - Aquaculture Center - CAUNESP, Jaboticabal/sp, Brazil
4Fisheries Institute, APTA, SAA, São paulo/sp, Brazil
5Biological Institute, APTA, SAA, São paulo/sp, Brazil
In the rice field, the use of agrochemicals to control pests and rice weeds is recommended to improve yield. However, their use may affect non-target organisms, as the 
amphibians. Blood is an excellent tool for assessment of the physiological, biochemical and pathological conditions in animals, because it´s in contact with organs, tissues 
and cells and react sensibly to all the changes that take place. The main aim of this study was to evaluate the potential toxicity to tadpoles of L. catesbeianus in rice crop 
irrigated water that receive high loads of pesticides and to determine hematological parameters. The property chosen to realize the tests is a commercial rice crop farm 
localized in Tremembé city, São Paulo state, Brazil. After 25 days of planting pre-germinated seeds, previously treated with Fipronil, the court was drained for the application 
of the pesticides: Penoxsulam 240g/L (150ml/ha) + vegetable oil (1L/ha), Bentazom 600g/L (2L/ha) and Permethrin 250g/L (100mL/ha). After 3 days of application, the court 
was again flooded and the tadpoles were exposed. And after five days about the beginning of the exposition was applied Carbofuran 50g/Kg (500g/ha) with the fertilizer. 
Screened cages measuring 0.8x0.8x0.4m were fixed inside the rice crops, allowing the tadpoles to access the sediment. In each group it was used 150 tadpoles in the 31 
Gosner stagy (1960) with medium weight about 7.08 ± 0.49g. Before the beginning of the tests and in the experimental days 3, 7, 10, 14 and 21 it was take 6 animals/group. 
These animals were anesthesiated to blood collection to evaluate hematological parameters: hematócrit (Ht), hemoglobine tax (Hb), couting of erytrocyte’s number, mean 
corpuscular volume (MCV) and mean corpuscular hemoglobin concentration (MCHC). After 21 days of exposure, it was verified the survival tax 100% in the control group; 
92.7% in the exposure group. The medium values of Ht, Er, MCV and MCHC don’t show significant differences: (Ht) 19.37 ± 2.29%, (Er) 21.30 ± 4.74 x 104/mm3, (MCV) 
1053.19 ± 247.15 fL and (MCHC) 19.41 ± 3.54%. Hb shows significant difference only in the 14th day, medium values of 4.39 ± 0.70g/100mL to control group and 2.74 ± 
0.62g/100mL to exposure group. During the others analyzed days the Hb was kept in normal values of 3.56 ± 0.37g/100mL. The tadpoles of L. catesbeianus show resistance 
to agrochemicals used in rice crops observing the small mortality. 
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DNA Damage in cichlid fish and environmental forensic analysis of the origin of PAHs at a Guatemalan oil field
C.W. Theodorakis1, J.W. Bickham2, T.W. Mcdonnel3, P.W. Willink4
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<input type=’hidden’ id=’gwProxy’><!--Session data--></input><input type=’hidden’ id=’jsProxy’ onclick=’jsCall();’ />This study focused on several wetlands in Laguna del 
Tigre National Park (Guatemala) as part of Conservation International’s Rapid Assessment Program. Sediment and water samples were collected from a laguna near Xan 
field, Guatemala’s largest oil facility, and 3 other sites for determination of levels of polycyclic aromatic hydrocarbons (PAHs). Cichlid fish (Thorichthys meeki and Vieja 
synspila) were collected for determination of DNA strand breakage (by gel electrophoresis) and chromosomal breakage (flow cytometry). PAHs in water and sediment were 
extracted with methylene chloride and analyzed by GC/MS. Environmental forensic analysis was also carried out using three metrics to draw inferences about the origin 
(pyrogenic, petrogenic, diagenic) of the PAHs in the sediment. These metrics included a) concentration (mg/kg) of PAHs with 4 or more rings, b) a “pyrogenic index”defined 
by as ∑(all other 3-6 ring PAHs)/∑(alkylated [napthalenes, phenanthrenes, dibenzothiophenes, fluorenes, and chrysenes]), and C) ratio of chrysene/ phenanthrene in sediments. 
Multivariate analyses were also used to analyze all three of these variates together. For T. meeki from Xan field, chromosomal breakage and strand breakage was greater than 
in at least two of the three reference sites. For V. synspila, chromosomal breakage and strand breakage were greater in Xan than one of the two reference sites. Patterns of 
aqueous PAH concentrations, suggests that fish are affected by anthropogenic contaminants. PAHs were elevated at some reference sites, but environmental forensic analysis 
suggested a pyrogenic or diagenic origin. The environmental forensic analysis also suggested that PAHs near the oil well injection site were primarily of petrogenic origin, and 
the ratio of petrogenic:pyrogenic PAHs decreased with distance from the oil field. The data are consistent with the hypothesis that oil field brines injected into the ground 
water caused genotoxicity in fish at Xan field, and it is also possible that pyrogenic PAHs influence levels of DNA damage in reference sites. These analyses represent one of 
the first efforts to examine genotoxicity in native Mesoamerican cichlids.  
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Effects of trichlorfon on the neotropical freshwater fish tambaqui, Colossoma macropomum
S.E. Morón
Federal University of Tocantins, Araguaína, to, Brazil
The use of pesticides has been the main strategy to prevent ectoparasites that threaten aquaculture productivity. The non regulated use of such chemicals may lead to damage 
in aquatic ecosystems that receive the ponds effluents, compromising environmental. The use of chemical products could represent an alternative to reduce the economic 
losses associated with epidemics. These chemotherapeutic agents actually constitute one of the main environmental problems derived from intensive fish culture. Trichlorfon 
(O,O-dimethyl O-2,2,2-trichloroethylene) is one of the most used products against fish parasites in aquaculture. In normal conditions of use, it is very quickly hydrolyzed 
to dichlorvos, which is much more toxic.This study examined biochemical alterations (serum and plasma) in neotropical fish tambaqui, Colossoma macropomum (Wt: 49,1 
± 11,0 g) exposed for 96 h to a concentration sublethal trichlorfon (0,125 mg/L1, trichlorfon 97g/100g). The experimental design was randomized with three replicates in 
a semi-static. During the experiment, the fish were not fed. AST, ALT, DLH and Glucose analyzed were spectrophotometrically (enzyme Kit). The cortisol determined with 
enzyme Linked Immunosorbent assay method. The activity of AST and ALT in the exposed group (313,7 mg/dl and 84,1 mg/dl) was significantly higher compared to control 
(215,3 mg/dl and 54,7 mg/dl) respectively. DLH exposed group (424,1U/L) was extremely significant compared to control (348,1 U/L). The plasma glucose in the group 
exposed to the xenobiotic (53,1 mg/dl) showed a significant decrease compared to control (86,1 mg/dl). The concentration elevations of cortisol in the exposed group (26,8 
ug/dl) was extremely significant compared to control (15,49 ug/dl). The results suggest that this product, used as “chemotherapeutic”, causes changes in the metabolism in 
fish. 

EM01P - Collection and use of monitoring data for environmental risk assessment of chemicals
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Urban geochemistry of the Berlin Metropolitan Area, Germany
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A third of the population of Germany lives in cities with a population greater than 100,000. Anthropogenic activities are the determining ecological factor in cities and 
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industrial regions. Berlin is one of the first European megacity be covered in its entirety by a geochemical survey of topsoil, including large, more or less rural areas. The 
regional or local geochemistry of an urban area can be evaluated only by comparison with the non-industrial surrounding area.  

The distribution of 43 trace and 9 major elements in 3,746 topsoil samples (0 - 20 cm) in Berlin and surroundings was mapped and interpreted. Studies of the Berlin 
metropolitan area and other urban regions have shown that heavy metals (e.g., Cd, Cu, Cr, Hg, Ni, Pb, Zn and As) are enriched 1.8 to 8.9 times the geochemical background 
concentrations. In the area around Berlin, large anomalies occur near iron and steel mills and construction material works, as well as in the vicinity of sewage farms. Soils act 
as long-lasting sink for many pollutants resulting in their accumulation. Regional and local geochemical conditions in an urban area can be only described by comparison 
with the non-industrial surroundings. Both single-element and multi-element maps (cluster-Q analysis, principal component analysis), and maps showing the geochemical load 
index for various trace elements were used to evaluate and interpret geochemical data. Study of regional variations and anthropogenic contamination of topsoil by metals and 
organic compounds is very important for environmental planning and monitoring in urban areas. A geochemical survey of the urban environment provides a reliable database 
for setting concentration limits for urban and other soils. Sustainable urban development requires combined management and monitoring of urban conditions of soils and 
chemical fluxes. Geostatistics and multivariate statistical methods provide a comprehensive understanding of the spatial distribution of urban pollution and alteration of soils. 
 

WE 419
Effects of environmental factors on heavy metals residues in soils around the Guanting Reservoir, China
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Topsoil samples from 61 sites around the Guanting Reservoir, China, were measured for Copper, Zn, Cd, Ni,Pb and Cr concentrations.The factors that influence the 
dynamics of these metals in soils around the watersheds of Beijing reservoirs were examined. Factors, including the expourse time, land use, soil texture, soil taxonomy and 
soil properties were discussed. Compared with the results determined in the year of 2003, the average concentrations of cu, zn, pb, cr and ni were increased, which means 
the input amounts were much big than output ampunts. However, the cd show an opposite results.All of heavy metals concentrations in arable soils and orchard soils were 
higher than those in uncultivated fallow soils(including several woodland soils). All of heavy metals concentrations in loam soils and light loam soils were higher than those in 
sandy loam soils and sandy soils. So, land use and soil texture were very important factors affecting heavy metals residues, additional factors such as soil taxonomy and soil 
properties were also involved in heavy metals retention in soils. The data provided in this study are considered crucial for reservoir remediation, especially since the Guanting 
Reservoir will serve as one of the main drinking water sources for Beijing in the foreseeable future. 
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Urban geochemistry in Norway - monitoring and developments from 1994-2011
R.T. Ottesen, A. Eggen
Geological Survey of Norway, Trondheim, Norway
80 per cent of the Norwegian population lives in cities. The urban environment is affected by a wide range of contaminants. Since 1994 systematic geochemical mapping of 
soil pollution have been conducted in nine Norwegian cities. High concentration of metals (especially lead) and polycyclic aromatic hydrocarbons (PAH) are found in urban 
soil in the oldest parts of the cities. The highest PCB concentrations were found in parts of the cities developed during the period 1950 - 1970. Exposure to polluted soil can 
possibly influence human health. Follow up studies focus on soil pollution in day-care centers and playgrounds, health-based action levels for metals and organic pollutants in 
Norwegian soils, identification of pollution sources for PCB in the urban environment and dispersion of contaminants from land based sources to the marine environment.  
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Presence of hazardous organic chemicals in recycle tire playground surfaces
M.P. Llompart, L. Sanchez-Prado
University of Santiago de Compostela, Santiago de compostela, Spain
Disposal of used tires has been a major problem in soil waste management . The indestructible nature of discarded tires makes them persist in the environment indefinitely, 
creating long-lasting piles of toxic, synthetic waste. Today, one of the most valuable applications of used tires is the transformation in recycling products such as rubber mulch 
and recycled rubber pavers that are used for sidewalks, animal flooring, fitness center flooring, playground surface, sport fields, etc. Rubber mulch is a product that consists 
of granular rubber particles. It is available in array of lively colors and it is extensively used in playgrounds along the world. The number of this kind of playground flooring 
is significantly increasing in the last years. This material constitutes a slip resistant, cushioned floor that prevents injuries in sporting activities and playgrounds and it is a 
visually attractive choice. Nevertheless, and although few investigations of the organic content of tires have been reported, it is well known that rubber tire debris contains 
toxic compounds such as highly aromatic oils and other reactive additives.  
In the present study, the presence of hazardous organic chemicals in recycle tire playground surfaces is investigated. With this purpose, direct material analyses using solvent 
extraction as well as SPME analysis of the vapor phase above the sample are carried out. Rubber mulch samples were directly collected in twelve different playgrounds. In 
addition, seven commercial samples of recycled rubber pavers were acquired in a local store of a multinational company. All samples were extracted by ultrasounds energy 
and analyzed by GC-MS. The analysis confirmed the presence of a high number of hazardous substances including PAHs, phthalates, antioxidants such as BHA, BHT, and 
phenols; benzothiazole and derivatives, among other chemicals. The study evidences the high content on toxic chemicals of these recycled materials. In addition, SPME studies 
of the vapor phase above the samples confirm the volatilization capability of many of those organic compounds.  
From these results, ground rubber applications, especially those relating to play areas and other facilities for children should be a matter of special concern.  
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Monitoring requirements for assessing water framework directive (WFD) status on a small island
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The Water Framework Directive (WFD) is a holistic approach to managing the water environment in Europe. The WFD, an EU regulation, does not apply to the Channel 
Islands, but in order to achieve a baseline assessment of water quality status, the island of Jersey has elected to use the WFD methodology to evaluate its waterbodies. Since 
the WFD is not a statutory requirement for Jersey, WFD data requirements have not been previously addressed.  
Given the limited resources available to undertake new monitoring of waterbodies, a risk-based approach was taken to determine the minimum data requirements in order to 
undertake a robust WFD assessment of water quality status in Jersey, rather than applying the full range of WFD chemical and ecological quality elements.  
In a first step, the potential chemical pressures on Jersey’s waterbodies were identified and assessed to ascertain which EU priority substances and UK specific pollutants 
were relevant to the Jersey situation, the locations likely to be receiving contamination, the type of contamination (e.g. toxicity, eutrophication) and the relevant biological 
receptors. This information was then used to resolve the data requirements for the WFD assessment according to the specific pressures identified. Existing environmental 
monitoring data for Jersey from a variety of sources were then collated and compared with the WFD data requirements. Data gaps were identified and series of options for 
new monitoring programmes were designed to potentially fill these gaps in the available information in the most effective and efficient way.  
The monitoring options included a screening programme to fully resolve which substances were actually present in Jersey’s waterbodies and their sources as well as 
programmes designed to deliver the missing chemical and ecological data to enable overall WFD status assessments. These ranged from limited physico-chemical and chemical 
monitoring to determine whether good chemical status was likely to be achieved, to the tiered application of the full complement of WFD monitoring components (chemical 
and ecological) in which each tier of components was only implemented if the results of the previous tier indicated a requirement for further data.  
This presentation outlines fit for purpose and proportionate approaches and procedures to enable the WFD status assessment of Jersey’s waterbodies. These approaches could 
readily applied to other jurisdictions to deliver similar results. 
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How to compare two rivers? The water quality of Meuse and Rhine (2000-2010) evaluated for the preparation of drinking water
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 The Dutch drinking water company Dunea uses water from the river Meuse as source for its drinking water production. Yearly 80 million m3 surface water is abstracted for 
this purpose to serve over 1.2 million consumers. In case of emergencies on the Meuse, the river Lek (a branch of the river Rhine) could be used as an alternative source. A 
comparative study on the water quality between the two rivers was carried out to judge their suitability as source for the preparation of drinking water.  
Ten years of monitoring data (2000-2010) from the two rivers were analysed and compared. These data included analysis results of inorganic compounds, pesticides, 
pharmaceuticals, X-ray contrast media, endocrine disruptors and other emerging contaminants. In addition, data on intake stops, limit exceedances and anthropogenic 
pressure in the catchments were used. The data sets originated from extensive monitoring programs carried out by two drinking water companies, Dunea and Waternet.  
The monitoring had resulted in a wealth of data since some of the water quality parameters had been monitored up to 52 times a year. A proper comparison was however 
challenged by the fact that monitoring programs on the two rivers were different and changed over time. To account for these problems, different groups of chemicals were 
analysed in different ways to enable the best possible comparison of the two rivers. Alternative ways were used to look at problematic compound groups, for example 
consideration of relative concentrations of compounds in comparison with other compounds, and the frequency of observations above the legal thresholds in comparison with 
monitoring frequencies.  
This exercise resulted in a broad overview of the sorts and numbers of compounds present in each of the rivers and the potential challenges that arise when the rivers are 
used as source for drinking water abstraction. It was concluded that the water quality of the river Rhine (Lek) - like that of the river Meuse - is sufficient to serve as source 
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for drinking water preparation. In case of a calamity at the River Meuse, Dunea thus could decide to temporarily use the River Lek instead. The study furthermore provided 
insight in the possibilities of large sets of monitoring data to evaluate chemical water quality. 
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We studied water-spreading pollutants and contents of rivers, irrigating canals, drinking water and several kinds of vegetables for last four years. We studied irrigating areas 
in the following river basins: Ak-Buura, Amu-Darya, Chu, Naryn, Syr-Darya, Vakhsh. These rivers flow across 2-3-4 countries of Central Asian (CA). The pollutants are: a) 
hydrocarbons aromatic; b) obsolete pesticides (DDT, HCH, Aldrine); c) metals (chromium six valent, mercury); d) uranium (it was determined radioactive background of old 
tailings situated in river cost). There assessment of human inheritage diseases level and basic health (protein immunity level, c-chromosome test) in the polluted areas. The 
worst pesticides polluted areas are: Lower Amy-Darya - Aral Sea region (Uzbekistan and Kazakhstan), Lower Syr-Darya (Kyzil-Ordo area in South Kazakhstan), - which lead 
to rice pollution. The worst heavy metal pollution are: Ilek river (chromium, North Kazakhstan), and Shakhtanaja ( mercury, South-West Kyrgyzstan). But the whole our 
complex study conclusion is: the most health danger point of Central Asia is Mailuu-Suu in recent time. We created maps of human health pollutant-pressure risks in the most 
part of Central Asia.  
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Monitoring of substances in marine waters, can regulatory requirements be met?
A. Ghekiere1, F. Verdonck1, M. Claessens2, P. Roose3, E. Monteyne3, K. Wille4, A. Goffin5, K. Rappe6, C. Janssen7

1ARCHE, Ghent, Belgium
2Ghent University, Ghent, Belgium
3Management Unit of the North Sea Mathematical Models, Ostend, Belgium
4Laboratory of Chemical Analysis, Ghent University, Merelbeke, Belgium
5Flanders Marine Institute, Ostend, Belgium
6Ghent University, Zoology Institute, Marine Biology section, Ghent, Belgium
7Ghent University, Laboratory of Environmental Toxicology and Aquatic Ecology, Ghent, Belgium
In a comprehensive chemical and biological monitoring study (INRAM: Integrated Risk Assessment and Monitoring of micropollutants in the Belgian coastal zone, 2006-
2011) data on more than 100 micropollutants were collected from samples taken in Belgian harbours, coastal waters and the Scheldt estuary. A database was subsequently 
developed summarizing all toxicity and ecotoxicity parameters of these chemicals. Environmental risks of 33 micropollutants were assessed using international environmental 
protection values.  
Highest risks were observed for TBT, PBDEs, PCBs and the PAHs anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene 
in the water phase compartment and for TBT and PCBs in the sediment compartment. In performing the risk assessments it was noted that established international 
environmental protection values are often so low (e.g. EQS of TBT is 0.2 ng/L) that they cannot be detected or quantified by most well-equipped laboratories. Therefore, the 
effectiveness of monitoring programs and hence the overall regulatory implication of these environmental quality standard can be questioned. This study also argues the need 
to revise the manner in which these values are derived. 
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Sources, transport and fate of PAHs in sediments and superficial waters of a semi-enclosed body of seawater: Linking of compartments
E. Rojo-Nieto1, D. Sales2, J.A. Perales-Vargas-Machuca1

1Universidad de Cádiz - Centro Andaluz de Ciencia y Tecnología Marinas (CACYTMAR), Puerto real, Spain
2Universidad de Cádiz - Environmental Technologies Department, Puerto real, Spain
This work describes a study of the occurrence, levels and temporal evolution of PAHs in a bay characterized by persistent chronic impacts. A total of 40 samples, 20 of 
sediment and 20 of water, were taken at each of five different stations, in four sampling campaigns. Analyses of pollutants have been made using GC-MS. Results indicate that 
in a coastal environment subjected to chronic pollution by pyrolytic PAHs, episodes of petrogenic pollution, like oil-spills, can be identified by the combination of different 
source ratios. Results also indicate that in the study area PAHs are transported from superficial water to sediment. This conclusion is based on the degree of coincidence found 
in the presence/absence of individual PAHs in both compartments and in their petrogenic/pyrolytic nature; the positive sedimentation rate in the study area together with the 
performance of the analyses on unfiltered water; and the distribution of sources of PAHs found in the area. 
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Evaluation of tire and road wear particles in the Seine River watershed: a sustainability initiative of the global tire industry
K.M. Unice, J.A. Chu, B.L. Mcatee, J.M. Panko
ChemRisk, LLC, Pittsburgh, United States of America
The Tire Industry Project (TIP), organized as a sector project under the World Business Council for Sustainable Development, has been engaged in a multi-year project to 
understand the potential for environmental health risk associated with tire and road wear particles (TRWP). In order to understand the potential for exposure to TRWP, a 
global sampling study was conducted. This presentation provides the results of the study conducted in the Seine River watershed to quantify levels TRWP in air and sediment 
at locations representative of potential human and ecological exposure. The Seine River watershed was selected from among four watersheds in Europe based on water 
quality criteria, a representative range of PM10 levels, and size and diversity of the watershed. Sampling sites were selected to represent a wide diversity of human receptors 
and ecological habitats. For all media, the presence of an identifiable vehicle traffic source was mandatory with additional consideration given to sample point accessibility, 
availability of historical sampling data, traffic load, population density, and land use. A chemical marker specific to the polymer portion of TRWP was used to quantify tread 
particles throughout the watershed. Results of the PM10 air samples indicated an average tread concentration of 0.12 µg/m3, contributing 0.62% to the overall PM10 in 
the watershed. The sediment results indicated a 100% detection frequency and an average concentration of 2200 ppm. The airborne tread concentrations were associated 
with traffic load and population density, but the trend was not statistically significant. For sediment, a correlation was not observed with traffic load; however, population 
density category was a significant determinant of tread concentration, as was the total organic content and grain size of the sediment material. The tread marker significantly 
correlated with a number of other traffic and asphalt associated metals, such as aluminum and cobalt, which further increases confidence in the accuracy of the chemical 
marker. The results of this study suggest that TRWP are widely dispersed in the environment and can be reliably quantified using the polymer pyrolysis marker. 
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Distribution and source identification of PCB congeners in river sediments using multivariate factor analysis
K. Jong Guk1, L.M.N. Lee1, P.S.U. Park1, K.K.S. Kim2

1Chonbuk National University, Jeon ju, South-Korea (Rep)
2KECO, Incheon, South-Korea (Rep)
In order to assess the level of Polychlorinated biphenyls (PCBs) contamination and identify their sources, surface sediments were collected from selected locations along the 
Nakdong River, Korea and analyzed for 209 PCB congeners using HRGC/HRMS. The PCBs levels ranged from 0.124 to 79.2 ng/g-dry (coplanar PCBs: 0.295 to 5,720 pg/g-
dry), which were similar to those of 3 other major in Korea, but slightly lower than other neighboring countries. In homologue composition, tetra-CBs were most abundant 
in most samples, but some samples with much higher PCBs concentrations had relatively lower proportions of tetra-CBs and higher proportions of penta- to hepta-CBs. To 
identify the sources of PCBs in sediment samples, Principal Component Analysis / Absolute Principal Component Scores (PCA/APCS), Positive Matrix Factorization (PMF) 
and Multiple Linear Regression (MLR) were used with the congener composition of Aroclors (1242, 1248, 1254 and 1260) and the flue gas of waste incinerators (obtained 
from previous paper) as source profiles. Results revealed that the three models showed similar source apportionments. Most sediment samples with lower PCBs concentrations 
had higher proportions of incineration derived materials, and some sediment samples with much higher PCBs concentrations had higher proportions of Aroclor 1260. It was 
regarded to be because many industrial facilities such as landfill leachate treatment facilities were gathered around sampling points with high PCBs concentration and high-
chlorinated PCBs are more stable in the elution process of landfill leachate than incineration process. The estimated PCBs concentrations by PCA/APCS, PMF and MLR were 
very similar to the measured values, with coefficients of determination ranging from 0.77 to 0.99. 
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Water quality in harbors - the PORTONOVO project in Portugal
S. Gonçalves1, C.G. Pereira2, S. Manco1, F. Gonzalez-Rey2, R. Calado1, A. Cravo2, N.C.M. Gomes1, D. Duarte2, A.M.V.M. Soares3, S. Loureiro3, M.J. Bebianno2

1Universidade de Aveiro & CESAM, Aveiro, Portugal
2Universidade do Algarve, Centro de Investigação Marinha e Ambiental, Faro, Portugal
3University of Aveiro & CESAM, Aveiro, Portugal
 Water pollution is one of the major environmental concerns of our times.Aquatic sediments play a significant role on water pollution, as they can behave as a sink for several 
contaminants but can also release them to surrounding water. The European project “PORTONOVO”aims at developing methodologies to evaluate water quality in harbors 
in the Northeastern Atlantic, involving different European universities and institutions.In Portugal two main ports were used as case studies in this project: Aveiro (North 
Western shore of Portugal) and Portimão (South shore of Portugal). In both cases, chemical status and ecological potential were evaluated considering chemical and biological 
analyses in waters and sediments from several areas in or within the port aquatic system. Different approaches were carried out in both port areas, regarding bioassays, 
biomarkers, microbial diversity and online biomonitorization, aiming to cross compare the chemical status and the ecological potential of water masses and sediments.  
Results from the Aveiro port reveal that sediments can be considered as having low contamination when regarding chemical analysis, although bioassays (Microtox) and 
microbial diversity analysis revealed a different pattern. Strong inhibitions were observed in the luminescence emitted from Vibrio fischeri in the bioassays performed and 
microbial communities present in port areas were significantly different in structure and composition when compared to those present in the reference site.  
Results from Portimão port reveal that there was a trend of organic and inorganic contaminants in the sediments of the port area. Unlike for the Port of Aveiro, results from 
bioassays (Microtox, Stress on Stress) performed in the same sediments samples were directly related with those of the sediments. Moreover, some bioamarkers namely 
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Acetylcholinesterase (AChE), superoxide dismutase (SOD) analysed in the gills of Mytilus galloprovincialis from the same area revealed that AChE was inversely related with 
Zn levels in sediments while SOD increased. There was, however, a direct relationship between Cr in the sediments and catalase level in mussels the digestive gland while in 
the gills lipid peroxidation increases.  
The results revealed the need to analyze all these descriptors at the same time as proposed by the Water Framework Directive and the Marine Strategic Framework Directive 
to assess to the good ecological status in Port areas. 
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Trend analysis of ambient lead levels in water, air, sediment and soil samples
M.J. Vercaigne1, F. Iaccino1, D. Heijerick1, A. Bush2

1Arche, Gent, Belgium
2International Lead Association, London, United Kingdom
Due to the reduction of diffuse emissions of lead into the environment over the past decades (e.g., restriction of lead addition to fuel), it is expected that ambient lead levels in 
different environmental compartments (water, air, sediment and soil) have deceased over time. The evolution of lead levels in these compartments, using available monitoring 
data, was investigated and long-term data series (1980 through 2011) ware analysed.  
National authorities were contacted to provide monitoring data for the water, air, sediment and soil compartment. Additionally, publically available datasets were retrieved 
from the Internet. Several EU countries (among which are Belgium, the Netherlands, Germany, UK, Ireland, France and Sweden) provided good quality data regarding lead 
concentrations in water and sediment. All datasets were evaluated qualitatively and approached statistically to derive trends in lead concentrations. Air concentrations 
were taken from the European Monitoring and Evaluation Programme ‘(EMEP), scientifically based and policy driven programme under the convention on long-range 
transboundary air pollution for international co-operation to solve trans boundary air pollution problems.  
The analysis of the collect monitoring data showed that Pb emissions in the environment have generally decreased due National and European emission reduction strategies. 
Reduction of Pb emissions appeared to have a direct impact on the water (both total and dissolved levels) and air compartments, where a clear decreasing trend was spotted. 
Pb data in some lakes, however, were not fully in line with these findings, most likely related to the specific nature of a lake environment, where identifying a trend is more 
complex as this is much more dependent on geo-chemical characteristics of the area combined with human activities.  

Based on the retrieved and processed data on terrestrial and sediment compartments, a decreasing trend was also identified.  
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The trend of PRTR data and air toxics monitoring data in Japan
N. Katatani
J.F.Oberlin University, Machida, Japan
In Japan, the PRTR Law was implemented in 2000 and the compiled data is available by all the people. This dataset gives us various informations on the status of pollutant 
emissions. Regarding monitoring data, the air toxics monitoring campaign by Ministry of Environment has started in 1997. This campaign covers all over Japan whose 
number of monitoring sites is around 300.  
The first objective of this study is to clarify the year-by-year trend of PRTR data and air toxics monitoring data through 2000 to 2009. The second objective is to analyze the 
relationship between PRTR data and monitoring data. This paper, following previous papers by authors (Katatani et al.,2006 & 2007), reports some results of trend analyses 
and statistical analyses. The analyses were carried out on the prefecture-by-prefecture basis.  
The principal results are as follows: 1) Air pollution by toxic chemicals in Japan are generally decreasing except some specific species. It can be considered that they are partly 
resulted by governmental regulations, and partly resulted by self management by many industries. 2) The consistency between PRTR data and air monitoring data varies 
slightly year by year.  
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Assessment heavy metals pollution of snow cover using chemical and ecotoxicology methods
M.A. Bezdenezhnykh, T.Y. Ashikhmina, N.A. Burkov
Vyatka State University of Humanities, Kirov, Russian Federation
 The snow cover accumulates in its composition practically all pollutants emissions in atmosphere. For study are chose 10 crossroads and 20 streets in Kirov (city in Russia 
Federation 58° 36” 0” N, 49° 39” 0” E). Tests of the snow were collected under stable weather conditions during winter period (December 2010 - march 2011) in 50 sampling 
points, samples were taken five times at each point.  
The studies included pH, salinity, heavy metals (Cu, Cd, Pb, Zn and Ni), bioassay. The bioassays evaluated were 1) E. coli (with gene-modified luciferase) - bioluminescence, 
30-min. 2) Higher plant S. alba - seed germination, growth rough 4-day, 3) B. taurus (sperm cells)-mobility, 3 h.  
According to the results of the experiment revealed patterns of distribution of heavy metals in the snow. By bioassay evaluated the toxicity of snow. A comparison of data of 
chemical analysis and bioassay. The Designed method for assessing the spatial distribution of pollutants emissions heavy metals from motor transport in atmosphere in urban 
environments in snow cover. 
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Contamination status and spatial distribution of persistent chlorinated and brominated organic contaminants in the European eel (Anguilla anguilla) in Flanders, Belgium
G. Malarvannan1, C. Belpaire2, C. Geeraerts2, H. Neels1, A. Covaci1

1University of Antwerp, Antwerp, Belgium
2Research Institute for Nature and Forest, Hoeilaart, Belgium
Pooled yellow eel (Anguilla anguilla (L.)) samples, consisting of 3-10 eels, collected between 2000 and 2009 from 60 locations in Flanders (Belgium) were investigated for 
their content of lipohpilic and persistent contaminants, such as polychlorinated biphenyls (PCBs), polybrominated diphenyl ethers (PBDEs) and hexabromocyclododecanes 
(HBCDs). Eel is a fatty and sedentary fish species, assuring a high accumulation of lipophilic contaminants and providing a representative estimate of contamination patterns 
within the catching area. European eel stocks are in decline in most of their geographical distribution and their status is considered below safe biological limits. A variety 
of contaminants have been found to affect the eel and effects were reported on several levels of biological organization, including population level. The aims of the present 
study were to investigate the current PCB, PBDE and HBCD contamination levels in wild eels throughout a bio-monitoring network in the freshwater system in Flanders, 
Belgium. The current study expands the knowledge regarding these contaminant concentrations, their patterns, distribution profiles and time trends in aquatic ecosystems. 
PCBs, PBDEs and HBCDs were detected in all analyzed eel samples and some samples had high concentrations (up to 41600, 1400, 9500 ng/g lipid wt., respectively). CB-
153 was the most dominant PCB congener, closely followed by CB-138 and CB-149. Among PBDEs, BDE-47, -100 and -99 were the predominant congeners, similar to 
the composition reported in the literature. For HBCDs, α-HBCD was predominant followed by υ- and β- isomers in almost all eel samples. The broad range in PCB, PBDE 
and HBCD concentrations reported in the current study is likely due to the variety in sampling locations, from highly industrialized areas to small rural creeks. PCB levels 
accounted for the majority of the contamination in most samples. The contribution to the total human exposure through local wild eel consumption was also highly variable. 
Some eels (16 sites) exceeded largely the new EU consumption threshold for PCBs (300 ng/g ww for the sum 6 indicator PCBs: CB-28, -52, -101, -138, -153 and -180). The 
current data show an on-going exposure of Flemish eels to PCBs, PBDEs and HBCDs through indirect release from sediments or direct releases from various industries. 
Therefore concerns are raised regarding the impact of these contaminants on eels and on the human exposure close to industrialized hotspots. 
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Mercury levels in food from the Idrija mercury mine area
A. Miklavcic1, M.H. Horvat2
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Due to 500 years of mining and smelting activities (1508-1994), the soil in the Idrija region is highly contaminated with mercury. In order to check the present situation 
regarding the contents of mercury in selected local food samples, levels of total mercury (THg) and methyl mercury (MeHg) were determined in foodstuffs, mushrooms, 
fish and deer from the Idrija mercury mine area. THg in freeze dried foodstuffs and in freeze dried mushrooms was determined by thermal combustion, amalgamation 
and atomic absorption spectrometry using a Direct Mercury Analyser (DMA-80). THg in fish was determined by chemical digestion and cold-vapour atomic absorption 
spectrometry (CVAAS). MeHg in freeze dried foodstuffs was determined by distillation, aqueous phase ethylation and gas chromatography (GC) followed by cold vapour 
atomic florescence detection (CVAFS) using Brooks Rand MERX -Automated Modular Mercury System. MeHg in fish samples was determined by Tetramethyl ammonium 
Hydroxide (TMAH) extraction followed by aqueous phase ethylation, GC and CVAFS detection using Brooks Rand MERX -Automated Modular Mercury System. Mercury 
levels in analysed food were not very high but were elevated compared to the levels in food from the non-contaminated areas. However, our study showed that THg is 
accumulating in mushrooms (X=379 ng/g wet weight, Med=113 ng/g wet weight) and chicory (X=727 ng/g wet weight, Med=173 ng/g wet weight). Based on previous data 
available, we can conclude that the levels of mercury in food have not diminished significantly during the past 15 years after the closure of mercury mine. Further work will 
include studying the influence of elevated levels of mercury in foodstuffs on the content of metals such as selenium, cadmium and lead.  
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Polybrominated diphenyl ethers (PBDEs) in Chinese electrical waste recycling areas: human exposure and policy strategies
N. Kun1, L.Y. Yonglong2, W.T. Tieyu2

, Belgium
2Chinese Academy of Science, Beijing, China
Polybrominated diphenyl ethers (PBDEs) are brominated flame retardants (BFRs) widely used in numerous polymer-based commercial and household products. Electrical 
appliances are thought to be the major source for PBDEs in China. China plays a key role in the electronics industry, producing a significant share of the sector’s worldwide 
output. Similarly, electronical waste (e-waste) has become a major environmental concern in China because of the potential detrimental impacts on the environment caused 
by the crude processed used in e-waste dismantling and associated release of toxic chemicals such as PBDEs. PBDEs are often exported to China as e-waste, second-hand 
electronics, and used automobiles. Therefore, e-wastes are an important source of environmental contamination by PBDEs in China.  
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Human exposure to PBDEs has been of great concern, as the levels in human tissues have been doubling every 2-5 years. Human exposure to environmental contaminants 
can be monitored through the measurement of external sources of exposures and through internal body burden measurements. The external exposure pathways include diet, 
inhalation, and dermal absorption. Exposures can also be assessed through internal bodily tissue measurements (i.e., biomonitoring) using biospecimens such as blood, breast 
milk, and other tissues. These include maternal and fetal blood from the general population in South China, umbilical cord blood in Guiyu, blood serum in Taizhou, Zhejiang 
Province, blood serum from e-waste workers in Guangdong, breast milk from the general population in South China, and in Taizhou, and hair of residents living at an e-waste 
site in Taizhou, hair of e-waste recycling workers in Fengjiang, Taizhou, Luqiao, and Wenling. We found that PBDE levels in e-waste recycling sites were significantly higher 
than those from reference locations.  
In this study, we gave a comprehensive report on human exposure to PBDEs in and around Chinese e-waste areas. Based on the result, we put forward current exsiting 
problems on PBDE law and policy enforcement in China. 
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Screening of metal levels in human scalp hair from the Portuguese population
S.C. Antunes, A.C. Duarte, F. Gonçalves, E. Pereira, R. Pereira
Universidade de Aveiro, Aveiro, Portugal
Over the past decades, hair analysis has been widely used in evaluating environmental exposure and nutritional status of human populations, as well as for forensic purposes. 
Hair and nails have are biological materials that have the advantage of being collected by non-invasive methods, which makes them appropriate for rapid screenings of 
environmental exposures. Indeed, a few studies in contaminated areas have already demonstrated that hair analysis is an efficient tool to evaluate environmental exposure 
to contaminants. However, this biological matrix also has several limitations, as it is affected by many confounding factors (e.g. age, gender, hair color). Consequently, the 
usefulness of using hair samples for characterizing environmental exposures depends on the existence of reference values for contaminants. Despite some contributions 
from specific geographic regions, the scarceness of information of metal reference values for humans is still large. Bearing this in mind, we initiate the collection of samples 
to determine reference values for metals in scalp hair of humans within a national context. To do so, we collected hair samples in individuals from remote areas with low 
industrial pollution pressure. The aim of this work was to determine reference values of metals in the hair of non-exposed individuals in Portugal. An inquiry was applied in 
parallel to all the subjects who agreed to participate in this study. The inquiry included specific questions concerning dietary habits, sources of food and water, tobacco and 
alcohol consumption, health condition, and other relevant information. Selected metals were analyzed in the samples by ICP-MS (Al, Mn, U, Cd, Pb, Zn, Ni, Cu, Cr, Sr) and 
pyrolysis atomic absorption spectrometry with gold amalgamation (Hg). High variability was recorded in all metal analysis for the samples: Hg 0.18-5.7 μg/g dry weight; U 
and Cd - most samples were below detection limit or below 1 μg/g dry weight. Ubiquous metals occurred at different scales (μg/g dry weight): Al 2.6-67.1; Mn 0.1-8.8; Cr 
0.3-1.7; Zn 71.8-1914; Cu 6.4-160; Pb 0.3-84. Nevertheless, sample heterogeneity was also high in many of the issues addressed in the inquiry: gender (37% and 63%), non 
smokers (89%) and no alcohol consumers (59%). However, these data are relevant to tackle potential confounding factors in such a large data matrix. We are increasing 
sample size to produce a more robust assessment of baseline values for contaminants in human scalp hair. 
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Overview of Dioxins, furans and hexachlorobenzene key issues for Mexico
B.C. Cardenas, R.B. Basaldud, A.O. Ortinez, F.A. Angeles, S.B. Benitez
National Institute of Ecology, Iztapalapa, Mexico
Over the decade, important advances have been taking place in Mexico with regards to dioxins, furans and hexachlorobenzene towards defining emissions, sources, risks) and 
identifying what are most important issues and problems to tackle in the short and long term. These advances are part of its commitment as member of the North American 
Commission for Environmental Cooperation through the Task Force on dioxins, furans and hexachlorobenzene (1) as well as those established as a party of the Stockholm 
Convention, particularly through the group of experts to review and update the “toolkit”.  
In this paper, a summary of the activities and achievements in Mexico with regards to dioxins, furans and hexachlorobenzene over the last decade are presented. National 
emission inventories for PCDD/F are a key element to assess and indentify contribution for specific sources and to determine alternatives for reductions and/or elimination. 
An overview of the process to integrate and update the national emissions inventory for dioxins and furans (2) and the preliminary inventory for HCB will be discussed. 
Identification of most important sources and alternatives to control or eliminate emissions will be also discussed. The recent emissions factors, experimentally determined 
for sources present in Mexico, such as the use of wood as fuel for cooking, open burning of garbage and artisanal brick production, have contributed to refine emissions 
inventories but also to assess the risks associated to these sources(3,4,5). Characterization of sources present in developing countries is important to assess specific needs with 
regards to risk reduction to these toxics. Currently, base line for ambient concentrations of dioxins and furans are being determined based on the results of the first three years 
of operation of the Mexican Monitoring Network for dioxins and furans in ambient air (6,7). Finally, a description of the activities done related to risk assessment and air 
transport modelling will be included. Finally, activities and pending issues for the next years will be discussed in view of the assessment and management of risk with regards 
to these toxics  

LC02P - Developments in life cycle sustainability assessment (LCSA)
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Conceptual model for Life Cycle sustainability assessment
K.P. Bozhilova-Kisheva, S.I. Olsen
Technical University of Denmark, Lynbgy, Denmark
Life cycle sustainability assessment (LCSA) is a multi-disciplinary approach to assessing sustainability, thus at the interpretation level it has to deal with information from 
assessments based on different disciplines and with different levels of aggregation both horizontally and vertically (e.g. the SLCA). A possible way for interpretation of 
the results from the assessments is the multi-criteria analysis since it can use both quantitative and qualitative indicators. Evaluation methods and tools exist in different 
disciplines and some of them (e.g. cost-benefit analysis) might be compatible to use in a multi-criteria format. Each of these methods and tools has their own strengths and 
weaknesses. The purpose of this work is to develop a model in which the best use of the theory and the base for calculations behind these tools is applied. Identifying how 
the theory behind tools from different disciplines can be used in such a model is quite challenging, but can contribute significantly to the interpretation of results from the 
different assessments in a single context: the LCSA. 
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Development of LCIA methodology for resource consumption considering environment impact on social economy
M.W. Watanabe, N.I. Itsubo
Tokyo City University, Odawara, Japan
Rare metals and noble metals are included in electronic products such as mobile phones, personal computers using liquid crystal devises, semiconductor, motors, and so on. 
And rare metal are also included in wastes of those products.  
However, China limited export ceiling of rare metal last year. As a result secure and steady supply of rare metals for future became difficult. LCIA (life cycle impact 
assessment) assess environmental impact of manufactures that developed method to assess by economy and energy.  
Existing methods (for example LIME1), eco-indicator 99 and ReCiPe2)) proposes method for assessing the impact of resources quantitatively. In this paper, all resource 
depletion is assessed using the methodologies of social economics. The method that can assess resource depletion of all the metal and rare earth are developed. LIME (user 
cost) with ReCiPe (surplus cost) are compared to pick out the problem. And, a new method using the concept of shadow price are developed to access the reserve, grade, cost 
of mining, market price for the rare metals.  
1) Itsubo Norihiro and Atsushi Inaba. 2010. LIME2. Tokyo, Japan.  
2) Mark Goedkoop, Renout Heijungs, Mark huijbregts, An De Schryver, Jaap struijs and Rosalie van Zelm. 2009. ReCiPe. EU. 
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Beyond environmental assessment tool to design with systemic methodology
D.T. Toso, S.B. Barbero, P.T. Tamborrini
Politecnico di Torino, Torino, Italy
A complex approach on Sustainable Design may provide new perspectives for problems that cannot be easily addressed within a single discipline. On the basis that living 
systems are open, they continually draw upon external sources of energy and maintain a stable state of low entropy, as the physicist Erwin Schrödinger asserted in 1946; some 
of the next theories on industrial processes applied that concept also on artificial systems. Material and energy loops are open in order to decrease environmental impacts and 
resource depletion. The methodology of Systemic Design (SD) looks at making a better use of material and energy flows in order to model industrial production and energy 
systems after nature. Many industrial ecosystems have come about ad hoc for better business, while others have been facilitated through external actors. However, as these 
theories and ventures may be innovative for industries, they are still no more than solving problems that arose from environmental pressure and economical revisions.  
Wonders arise also from the design sector in terms of conceptual and operational tools able to meet the high degree of complexity of the emergencies related to environmental 
sustainability, also from a social and economic point of view.  
Environmental LCA is one of the most internationally recognized methodology for the evaluation of environmental burdens, related to a product or a service during all of the 
life cycle stages.  
Nevertheless the life cycle assessment approach is based on a linear model of a real process and the evaluation of the environmental burdens is a little bit partial. The 
limitations of current assessment methodologies, regarding the evaluation of impacts in a world where complex problems exist, result in a need for a thinking that goes 
beyond one of ‘deduction’ alone.  
The Authors are working on the definitions of new features that can improve LCA tool in order to develop it from E-LCA to Sustainability LCA.  
Sustainability LCA not only provide the environmental impacts of different materials, but also is able to suggest new use of material and energy flow strictly connected to 
local resources, biodiversity, human welfare, etc.  
The features here presented are a starting point of discussion to define a way in which the E-LCA can evolve in a more complex and useful tool to satisfy these new 
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Sustainable Design needs.  
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Communication of LCA results: how to support decision making
A. Bonou1, S.I. Olsen2, F. Walachovicz3

1Siemens A/S, Ballerup, Denmark
2Dept. of Management Engineering, Technical University of Denmark (DTU), Lyngby, Denmark
3Corporate Technology, Sustainable Life Cycle Engineering, Berlin, Germany
In order for an LCA to fulfil its role in effective decision support, the output indicators should address the specific needs of the decision to be supported and should be 
communicated accordingly. In order to communicate effectively there is therefore a need to define 1) what are the different decision contexts and 2) the types of decision 
criteria for the different contexts. Bearing in mind that the criteria probably change with each case study the decision maker have to, based on these criteria, weigh a) among 
different environmental impact categories as well as b) among impacts from all sustainability pillars. Which of the LCA results are more important for the decision maker 
and how does the technological geographical and temporal contexts of the specific case study affect the decision in question? Can archetypical decision contexts and criteria 
be identified? What are possible alternatives to weigh among the different environmental impact categories and prioritise the alternative decisions? How to integrate in the 
decision process different metrics for social and economic impacts and what are the alternative ways for result communication? These questions will be addressed in an 
attempt to identify sustainability assessment output results that could maximise the applicability of LCA without overwhelming and/or confusing the decision maker. The field 
of application are existing LCA case studies from the industrial sector. 
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Agent-based Modelling of the agricultural industry sustainability of the Picardie/champagne region (France)
N. Bichraoui1, B. Guillaume1, A.N.T.H.O Halog2

1Unversity of Technologies of Troyes, Troyes, France
2University of Maine, Orono, United States of America
Attaining industrial sustainability at the local/regional level requires collaborative efforts from participating agents toward common goals including resource conservation, 
low carbon emission, production efficiency, economic viability, and corporate social responsibility. Our existing socio-technical systems should transition or evolve towards 
achieving system’s sustainability. This study aims to operationalize the idea of system’s sustainability by developing an Agent-based model framework for designing an 
industrial ecology-modeled agricultural biorefinery.  
Agricultural product industry and its network are seen as an evolving system of complex interactions between nature, physical structure, market rules, and participants. 
Participants face risk and volatility as they pursue their goals and make decisions based on limited information and their mental model of how they believe the system 
operates.  
The purpose of simulation modeling such as Agent-based modeling is to generate and explore alternative futures that may develop under different conditions. These 
simulators can explore various “what if”scenarios under different economic, social goals. They can show the possible evolutionary trajectories of given scenarios under 
different conditions and geographical context. An industrial eco-park organized around the agricultural product industry is a relevant area of application : On one hand, this 
task will identify and provide a first contextual analysis of the structuring factors and the main driving forces for the development, along the way, of prospective scenarios 
(ecological constraints; regulations, economic, cultural and political context; carbon market; technological routes, etc) On the other hand, the goal will be to confront visions 
resulting from the possibilities of realization of the future with the models studied in task number one. Indeed, the industry due to its current economic challenges and 
inherent structure offer a variety of opportunities for synergies.  
For this model the actors (agents) will be agricultural-based food plants, biorefinery plants, and agricultural. The goal of this agent-based model is to see how they can work 
in symbiosis such as the conditions for them to allow transfer of flow of material between their plants, the main forces will their sensitivity to regulation of Co2 emissions, 
and subsidies incentives.  
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Diverging technology rankings in the NEEDS project: analysing the compatibility of the total cost and MCDA approaches
T.M. Bachmann
European Institute for Energy Research (EIFER), Karlsruhe, Germany
In the European project New Energy Externalities Development for Sustainability (NEEDS), two different kinds of approaches were used to rank power generation 
technologies: the total costs approach, adding private and external costs, and a Multi-Criteria Decision Analysis (MCDA). Both approaches made use of Life Cycle Assessment 
(LCA) indicators. In the end, they yielded rather different technology rankings that can be explained by differences in concept, quantification and scope.  
The aim of this study is to identify to what extent these ranking methods are different as a matter of principle and to what extent the ranking approaches used in NEEDS can 
be modified so as to cover a similar range of aspects.  
The study identified that there is a considerable degree of overlap between the approaches MCDA and total costs. However, crucial differences exist that would prevent the 
rankings from becoming equivalent despite potential efforts for their harmonization. The following main reasons for this conclusion were identified: (i) MCDA does not 
require the indicator values to be expressed in monetary terms, leading to the next point; (ii) The consideration of environmental, social and economic aspects in MCDA is 
not limited to private costs and (technological) external costs as is the case for the total cost approach. In NEEDS, most of the technological externalities that were covered 
in the MCDA were also covered in the total cost approach. The main exception concerns biodiversity-related externalities, followed by noise-related impacts, visual impacts 
on landscapes and risks associated with waste storage. Further indicators considered in the NEEDS MCDA are mainly beyond the scope of the total cost approach. If these 
aspects were important in decision-making, efforts aiming at harmonizing the total cost and MCDA approaches would be rather useless. The two approaches also differ in the 
way how risk aversion is taken into account. (iii) Individual preferences have a strong influence on the MCDA rankings. This is because they can put higher or lower weights 
even on “hard indicators”like private costs.  

In the end, any analysis seeking to comprehensively estimate external costs will be limited due to the constrained possibilities to monetize externalities, which mostly concern 
biodiversity or ecosystem services-related externalities. Even though already under way, more research is needed in this domain. 
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Subcategory assessment method (SAM) for S-LCA consumer stakeholder: method and application on a family Italian winery
P.S. Sanchez Ramirez1, L.P. Petti1, C.L. Lie Ugaya2
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Going from raw data to impact assessment in S-LCA is still a challenge. Over the years, several methods have been presented in the literature. Due to the limits of the methods 
related to subcategories listed by UNEP and SETAC (2009), the objective of this paper is the proposition of a Subcategory Assessment Method (SAM) to reduce the variability 
of the evaluation of subcategories in S-LCA studies. A proposal for stakeholder consumers and a case study are presented. SAM includes 5 subcategories (health and safety, 
feedback mechanism, consumer privacy, transparency, end of life responsibility) for the stakeholder consumers and enables analyzing the organization in a Likert scale: A, B, C 
and D. Fulfilling Class B means that the organization meets basic requirements which are defined for each subcategory, based on International Agreements. Class A means that 
the organization shows more proactive behavior than established in basic requirements. Classes C and D are below basic requirements and are differentiated due to generic 
data (may be information about the country or sector). Afterwards, SAM was applied in a small winery in Italy. The goal of the case study was to analyse the wine consumer’s 
subcategory. The functional unit considered was the production of a bottle of wine (“novello”produced and consumed in the same year). Specific data (data from the site) 
was collected by interviewing managers and technicians of the wine company and representatives of consumer organizations. A questionnaire was prepared, based on the 
methodological sheets proposed by UNEP and SETAC (2010), and sent to the wine company and the consumer organizations. The results showed that the company did not 
reach the basic requirement for most of the subcategories. However, in some cases, simple behavior changes would improve the performance. The case study also showed that 
it was possible to collect data and to evaluate the company regarding the consumer stakeholders using SAM. The method could also be implemented for the entire product 
life cycle, notwithstanding, one should be aware that S-LCA is as time and work demanding as (environmental) LCA, because the information changes from company to 
company, sector to sector and region to region. Future development of SAM could include the remaining subcategories, providing basic requirements for each of them. 
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LCA of ‘drop-in’ biofuel supply chain: case of UMaine TDO advanced biofuels
A.W.U.A.H Bortsie Aryee, A. Halog, C. Wheeler
University of Maine, Orono, United States of America
To date, there has not been a clear definition of the term “drop-in”biofuels. Literature consulted use “drop-in biofuels”interchangeably with the term “advanced biofuels”. 
This is visible in the naming of research consortiums working on achieving the goals of replacing conventional fuels directly with bio crude, bio gasoline and bio jet fuel. 
Examples of these situations are seen in the United States and the European Union. The National Advanced Biofuel Consortium (NABC) of the United States (made up of 
17 partners from industries, universities and national laboratories) was formed recently to oversee the development of direct replacement biofuels or supplements to existing 
gasoline, diesel and jet fuel that could be used without making changes to existing fuel distribution networks or engines. The other important example mentioned is the 
formation of the European Advanced Biofuel Flight path.  
With the movement towards ensuring sustainability of the earth’s resources gaining ground, Life cycle assessment (LCA) which is gradually being reformed into Life Cycle 
Sustainability Assessment studies as an impact assessment approach is on the rise. There have been numerous LCA studies in various fields of endeavors and this has even led 
to the modification of LCA from an environmental profiling tool to a sustainability measurement tool in the form of the UNEP developed Life Cycle Sustainability Assessment 
(LCSA). This presentation will shed light on the LCA studies that have been conducted on drop-in biofuels over years and will elaborate on the key characteristics of the 
studies conducted in this field.  
The second part of the presentation will deal with the Life Cycle Sustainability Assessment procedure developed by the Research Group for Industrial Ecology, LCA and 
System Sustainability (IELCASS) at the University of Maine. This procedure which integrates concepts such as system dynamics, agent based modeling, multi criteria decision 
making analysis, input-output analysis and GIS with LCSA perspective will help us analyze the sustainability of biofuels supply chains.  
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Initial work being conducted in collaboration with Forest Bioproducts Research Insitute has led to an environmental LCA study of the newly developed UMaine TDO “drop-
in”biofuel. Preliminary results of this LCA work of the LCSA developed framework will be presented.  
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Life cycle sustainability assessment of ethanol production using the virtual sugarcane biorefinery framework
O. Cavalett1, O.S. Dias1, L. Junqueira1, D.F. Jesus1, P. Cunha1, Maciel Filho2, A. Bonomi1
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The Sugarcane Virtual Biorefinery (VSB) is an innovative framework that integrates computer simulation platforms with economic, social and environmental assessment 
tools to evaluate technical and sustainability issues of different sugarcane biorefinery systems. In this framework, computer simulation provides technical process data which 
are used for the sustainability and competitiveness assessment. The assessment is performed considering economic, social and environmental indicators derived from the 
integration of Economic Engineering, Input-Output Analysis and Life Cycle Assessment. Among other results the VSB showed the importance of integration of 2nd generation 
(2G) ethanol production to 1st generation (1G) sugarcane mills (either autonomous or annexed plants) and helped to identify and quantify some of the main technological 
bottlenecks of 2nd generation ethanol production. Results also show that ethanol production cost (1G and 2G) is reduced using current 2G production technology in the 
integrated process, although profitability might be decreased; production of other high added value products in the biorefinery may help to encourage adoption of 2G ethanol 
production technologies in sugarcane mills; implementation of strategies for use of industrial residues for energy production, including biogas production through stillage 
biodigestion and the use of 2G ethanol production residues as fuel in boilers, may allow all bagasse and trash available in the industry to be used as feedstock for 2G ethanol 
production; agricultural stage has a strong impact on both environmental and economic impacts of ethanol production and improvements on this stage may lead to significant 
gains for the process; and depending on the way the environmental impacts are allocated for electricity or lignocellulosic material, environmental gains on the integrated 1G 
and 2G generation ethanol production may exist. These results show that the proposed framework can be used to design, evaluate and optimize future renewable energy 
systems with regard to its technical and sustainability aspects. 
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Sustainable material flows in wind energy plants
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Due to the increasing use of energy and the recent conscience about taking care of the environment the human being is looking for renewable energies, which allow us to use 
energy without wasting resources or damage our environment.  
Over the five-year period end-2004 to 2009, annual growth rates for cumulative wind power capacity averaged 27 percent. The capacity installed in 2009 is equivalent 
to nearly a quarter of total global installations, and cumulative capacity has doubled in less than three years. In the EU, wind power is by far the most popular electricity 
generating technology. For the second year running wind energy had the largest market share: of almost 26 GW installed in the EU in 2009, wind power accounted for 39%. 
All renewable technologies combined accounted for 61% of new power generating capacity.  
Due to the fact that wind energy is renewable, we want to achieve that most materials needed for windmills shall be recyclable from the beginning until the end. As the tower 
or other components are made of steel, aluminum or recyclable materials most of the whole windmill is recyclable. If it comes to the recycling of rotor blades which consist 
mainly of fiber glass combined with other materials there is still no feasible solution to separate all materials and often you need a lot of energy for the processing. Therefore, 
it is necessary to avoid as much of these materials as possible if it isn’t included in the product.  
The presentation will give an overview on material flows needed for the wind energy generation and what we might have to deal with in 20 or 30 years. Is wind energy really 
sustainable? What are we going to do with all the waste of used rotor blades for example?  
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Life Cycle management on energy and material resources 
H.J. Poremski
Federal Ministry for the Environment, Berlin, Germany
The increasing scarcity of material and fossil resources, the global competition on limited and high valued materials for High Tech products and the coincidence of increasing 
costs are urgent drivers for improving sustainable production and services. The Social Dimension is challenged through the working conditions of sourcing processes on 
limited raw materials but also on maintaining competitive production in well-developed countries and involving simultaneously the economic and social development and 
prosperity of transition and developing countries. This will be considered under S-LCA assessments.  
This paper will discuss the use of LCA-Life Cycle Assessment and LCC-Life Cycle Costing for developing ecodesign criteria of Products. The European legislation on ‘Energy 
related Products’ requires a Life Cycle Assessment (LCA) -based approach to develop criteria for ecologically sound Products. Re-Use and recycling is of growing importance 
for limited and high value materials such as noble earths.  
For this purpose, LCA -based methodology is being used as a management tool for decision-making.  
The selected products are characterized by high market volume of appliances, environmental relevance and potentials for improvement.  
They comprise among others Consumer Electronics, Household Appliances and Pumps, Lighting etc. being used in private households, industry and public institutions.  
LCA methodology includes: goal and scope definition, inventory analysis, impact assessment, interpretation and improvement analysis including options/proposals for the 
decision-making process.  
Additional Management Systems such as Energy Management follow procedurally the same strategy of a systematic inventory analysis, impact assessment and improvement 
analysis like LCA. Also recording, monitoring and review are comparable. An important additional component is the active involvement of personnel/co-workers in 
supporting the responsible implementation and application of procedures to make the sustainable process operational. This combination of sustainable technology and 
processes and the full application and internalization through the personnel confirms the need of the overall and integrative process (Life Cycle Sustainability Assessment-
LCSA =LCA+LCC+S-LCA).  
The next step will be the development of a Resource Efficiency and Resources Management System following the same structure as the other well-experienced Management 
Systems.  
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Environmental analysis of enhanced geothermal systems through life-cycle assessment and induced seismicity risk criteria
M. Lacirignola1, I. Blanc2
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The development of geothermal systems based on enhanced low-temperature reservoirs is arousing attention as a promising alternative for electricity production using 
renewable energy.  
However, promoting the development of this technology is inappropriate without a critical assessment of its impacts on the environment. In fact despite the low emissions 
during the operation phase, large quantities of energy and materials are required for the construction of the plant. The investigation of the impacts of enhanced geothermal 
systems (EGS) from a cradle to grave perspective can be effectively performed through the life-cycle assessment (LCA) methodology with a relevant set of environmental 
criteria adapted to EGS. Such customized assessment is applied to the analysis of ten significant EGS design options in central Europe.  
A large variety of interdependent factors, related both to reservoir conditions and technical choices, determines the size of the installation and the final amount of electricity 
delivered to the grid. Hence, different sets of parameters are defined to identify the relevant scenarios, accounting the influence of the geothermal flow rate and its 
temperature, the number and the depth of the boreholes, the reinjection strategy, the power supply process at drilling stage and the risk of induced seismicity.  
The latter is a key factor that is progressively gaining importance at design stage, especially after the suspension of the project in Basel (Switzerland) and the experiences of 
current EGS installations. Hence seismicity risk has been identified as a fifth criteria, together with the four end points proposed by the method IMPACT2002+, to assess the 
environmental performances of EGS along a multi-criteria approach.  
Results show that impacts of EGS are comparable to those of other renewable energy technologies and significantly lower than those of conventional power plants. The 
comparison among the ten scenarios enables to formulate recommendations on the environmental suitability of their design. Finally, the risk of induced seismicity is 
highlighted as a key discriminating factor, as it increases inversely with the environmental benefit. 
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Comparative life cycle assessment of long-lasting insecticidal nets - focus on human health benefits and impact calculation
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Malaria kills more than one million people each year, most of them in sub-Saharan Africa where malaria is the leading cause of death for children under five. Bayer 
CropScience Environmental Science (BCS-ES) has performed a comprehensive environmental impact assessment of three different mosquito nets using Life Cycle Assessment 
(LCA) methodology. Results were used (1) to identify “hot spots”(in terms of key parameters and life cycle stages) over the life cycle of the products assessed, (2) to identify 
strategies to be explored further for impact reduction and (3) to assess the human health benefits related to mosquito net use and compare them to the adverse potential 
impacts of net production.  
The considered system is referred to the following Functional Unit (FU) “offer an efficient protection of persons against malaria with a mosquito net during a period of time 
encompassing 30 washes”. In the study, the effectiveness of the LLIN is only guaranteed by the persistence of insecticide (based on World Health Organization Pesticide 
Evaluation Scheme (WHOPES) evaluation).  
Using a mosquito net allows the protection from mosquito bites and therefore from malaria and its consequences in terms of morbidity and mortality. Thus, mosquito nets 
use phase benefits on human health have been assessed, and compared to the potential life cycle human health impacts of the nets. The impact on human health includes the 
contribution from traditional impact pathways such as respiratory effects, toxicity impacts, photochemical ozone formation and from climate change.  




