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Fish liver aiu and CAT activity: are Ihwy related to metals bioaccumulation?
Maria Salgado', Conceigio Fernandes’, Anténio Fontainhas-Fernandes”, Marta Ferreira’, Amélia Cortez”
"Instituto de Ciencias Biomedicas de Abel, PORTO, Portugal
The hepato-somatic index reflects the status of liver, as energy store and metabolic centre, and is one of the most often associated with contaminant exposure
‘ (Dethioff and Schmitt, 2000). Several studies revealed that fish exposure lo contaminants can also enh fluatar f ion of ROS, which are able to
J originate oxidative damage (Livi 2003; Ferreira et al,, 2005). ROS can be detoxified by an enzymatic def system, that include catalase (CAT) (Halliwell
' and Gutteridge, 1389). Esrmﬁn’Pa:ams lagoon is located on the Northwest coast of Portugal in an area of industrial activity, where heavy metals are important

anthropogenic inputs.
Total metal distribution of Cu and Zn in sediments revealed a relation Zn > Cu and the bioaccumulation factors (BAF) of these metals in mullet liver were 305% and
36% for Cu and Zn respectively (Fernandes et al,, 2006).
In this study the uptake of metals by mullet was related with relative liver size (HS1} and CAT-liver activity. Fish captured in the lagoon showed higher HSI (1.76-4.38
%) compared with fish colleted in the sea (0.36-2.21 %). Enzymatic activity changes were also abserved for CAT between liver mullet from lagoon and from sea.
Mullet in the lagoon showed higher CAT activity {39 mmoliminimg prot.) than in the sea (22 mmoliminfmg prot.} and it was also positively related with Cu levels.
These results suggest that a high CAT activity is needed to cope with Cu oxidative stress, and t may be linked to larger liver size. In conclusion metals chronic
exposure in the lagoon seems 10 have conducted to adapti bolic fish
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Overall diagnosis of water: in vivo information with in vitro tools

‘regory Lemking', gregory Lemkine®, vincent Mataix’, sophie Pallud-Mothre', anthony Sebillot”

NatchFrog, PARIS, France
“Watchlrog, PARIS, France
EDF RAD, CHATOU, Franca
Biotechnology solutions ara the anly feasible way to accelerate environmental risk assessment whilst ensuring compatibility with ging & number of industrial
plants, Electricité De France and the biotech company WatchFrog are werking together to provide innovative tools to identify the impact of energy production
installations on environmental health.
Wa have developed a tallor-made range of tests to monitor heavy metals biodispenibility and detect endocring disrupting chemicals.
The new generation of tests offered by WalchFrog is based on developmant of amphibian larvae that light up' (through emission of fluorescence) when a biological
function is activated.
We perform direct analysis of water samples with dedicated robotized reading devices thai permit real-ime monitoring of biological eftects of pollutants in industrial
waste,
We have adapted the sensitivity of our tests in line with reguiatory recommended concentrations of heavy metals.

Looking ahead, WatchFrog will provide follow-up and water analysis tools both for the water treatment and effluent manag industres involving mi |
handling on the part of users.
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A &am}-quamitaﬁve study of the histopathological ch induced by borne copper in gills of Nile tilapia, Oreochromis niloticus

Sandra Monteiro', Eduardo Rocha?, Anténic Fontainhas-Femandes’, Mério Sousa’
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Gill histopathological changes are commonly known responses to environmental stressors. To test if their extension and severity can be used as indicators of the
water toxicant levels, Nile tilapia were exposed to 40 and 400 microgram L-1 of copper. The gill samples, collected atter 3, 7, 14 and 21 days of exposure, were

“nalysed by histopathology. The main lesions obsmad were edema, litting, changes in flamentar epithelium thickness, lamellar fusion, ion and
sthough less frequent, and lamelt i proliferation were also observed. The extension and severity of each lesion were used to develop a severﬂy
fation scale, Data led that edema and aneurisms may ba used as acute biomarkers and that lifting and changes in ilamentar epithelium thickness reflacted

the exposure time to 40 and 400microgram L-1, respectively. Finally, lameliar fusion was an adequate biomarker of long exposure times, We conclude that gill
histopathological changes, analysed globally, as cumulative sevarity degreas, provide a sensitive indicator of copper cor ion and exposure time, This was
corroborated by the correlation cosfficients with plasma cortisal and gill copper depasition.
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Mullet chmnic exposura to Cu and In liver h hologi and metabolic enzyme activities,

Maria Salgadc Conceigao Femandes’, Anténio anla[nhas-me‘des Eduardo Rocha’
"“Instituto de Ciencias Biomedicas de Abel, PORTO, Portugal
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The presence of heavy metals in the aquatic environment has increased in different areas and several studies raponad metal concentrations in wild fish speci
(Hormung and Ramelow 1987; Romeo et al., 1999; Fernandes et al., 2006). Liver is the major organ of accumulati formation, and ion of
contaminants in fish (Triebskorn et al., 1997}, theretore is usually the organ where the highest metal tion and greatest damage or impai it oceur

(Arellano et al., 1999).
Toxicological studies of acute exposure have shown that the concentration of pollutants can influence enzyme activities and often directly reflect cell damage in
specific organs (Yang and Chen 2003). Histopathology is ir gly being used as indicator of environmental stress since it provides a definite biclogical end-point
of historical exposure (Stentiford et al., 2003). Tha type of liver injury is often dependent upon the lenght of exposure of various toxicants, such as metals (Yang and
Chen, 2003; Au, 2004; Olojo et al., 2005).

‘I‘he mlaﬂon between hepanc lesions and metal mncenlralnons (Cu and Zn) in liver tissue, as also the influence of these hepatic lesions an the plasma enzyme

I (AST), alanine aminotranst (ALT), alkaling phosphatase (ALP)) were pointed out in wild mullets caught at Esmoriz-
Paramos coasml lagoon, Portugal. The prevalence of hepalic histological alterations was 8 % of non-neoplastic lesions (NNL), 34 % of foci of cellular alteration
(FCAs), 31 % of loci of necrosis (FNs), 14 % of granul and 8 % of mel hag {MMC). Cu-liver and Zn-liver were significantly higher in fish

showing FCA than in fish without lesion, suggesting that the presence of these metals in liver may have an effect on the lesion development
Mullets from lagoon showed higher AST activity than mullets caught at sea. These results ara in agreement with earlier reports on the effects of heavy metals on fish
enzymes (Varanka et al., 2001; Zikic'et al., 2001; Levesque et al., 2002). However, this increase may be an AST adaptive response rather than a consequence of



cen permeabiity and integrity alterations in liver caused by metals, since the ithes of ALT and ALP ob d in the two lish populations were not affected
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A of icological condition of Skadar Lake sedi using bacterial y y and mi y
Svatiana Perovic', Ales Laganje”, Andrej Parovic’, Lothar Erdinger”, Hanner Hollert’, Rok Kostanjsek”
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This pilot study was perf d to b gate the dtmiceﬂm:wsodbysedknmsmhswlnkeaquakmm
Specific toxic effects of sed were d using the ial DHA test (Arth ol ) and the Ames test (Salmoneiia typhimurium TASE i
Talmwwdﬂmmmwmwmmmdwmd i on the DNA was isol
from and | ot tal 165 rANA genes were amplilied. Using Temporal Temp Gel El is (TTGE), frag we
finally separated and malyud.
Analyses of b ¥ structure showed significant alterations and reduced genotic ity of the i ity in the mouth Moraca river, t
biggest tibutary of Skadar Lake. Additionally, at the same sampling point both toxic and specific mutagenic effects were identified. This was parionm
within the EULIMNOS project. It was supy d by the Gi Rector's Conll (HRK), the Slovenian Minisiry of science, sport and education and by the
Montenagrian Ministry of science and education.
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E jcology: Ontogenic f 28 a new datati thod of the evolutionary
Jorg Herkovits
Inst. de Ciencias Ambientales y Salud, BUENOS AIRES, Argentina
inspﬁsotaurgenumberommmmlhmIormoetotlhuuwhmmarypmcessalmusliouomulmvemour d wding of both the anvi ar
forms is y limited and I, By means of a reci ing on tha risa of free Oxygen as the signature of a mayor
mnwimwmmﬂeh&mma@nmnsﬁnwn i 10 aerobic ibolsm during ontog (e.g atga
nlgun phitians), iiving orgar at ontogenic stages could be considered as biomarkers of envi il ch during the IONETY POCESS &S v
plexi hieved by living organisms at that time2. ‘I"huhullmuxyuenmnsumpnunlnImnglmrrmmgluwarduambvcmaiabolhmmdunng thi
munmrypmoessandultrnprasenlhma during the ontogenesis of aerobic i imply an | i o ive siress p by ROY
10 aerobic metabolism as well as the adverse effects of other agents, e.g. mmwm:mmwmmuammam
the other hand other environmental agents like As, exerting adverse effects by aff g the became highly 105¢ 10 aerobic orgamsms

mmmmeCNMMnMNWWWanmm By focusing on the !
dependent susceptibifty at oarly life stages 1o noxious agents exerting oxidative stress and/or disrupting aerobic metabalism, the correlation between the char
meaembio mitabolism of the embrvoandlm mwndudeofwdcilyexemdwmagems ot different embryosnic stages became evident. Thus, from an

gical persp the aly oxygen living i mmhmmmmnﬁnm-w‘
i o an i mmmmmmammd | agents. This ongoing challenge, now is
mwmwummum«-m due 10 the i
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Pesticide poisoning of wildlife and domestic animals in Spain: A review of the Toxicology and Forensic Veterinary Service

Antonio Juan Garcia-Fernandez, sabel Navas, Emma Martinez-Lopez, Pedio Mana-Mopca, Diego Romero, Pedro Jimenez, Alejandro Hemandez-Garcia, Pil

Gomez-Ramirez, Jose Pefalver, Jose Antonio Gonzalez

University of Murcia, MURCIA, Spain

Over a period of 15 years the Toxicology and Forensic Veterinary Service at the University of Murcia (Spain) | 510 susp 1 incldents of p i

wldnfepmunustlockfromdlllmnlpemdspmhmmmMnMMWmm&Pmtwwmnrﬁdow]asn

y for analyze g of animals. A total of 153 cases, mainly in wildiife and pets, confirmed like poisoning due 1o

wmmmmmwmmwm Ewmwmdmmm1mhmmmdwmm

groups of pesticides was similar 1o those ing studies: {n=04; 62%), icides (n=39; 25%), molluscicides (n= 9; 6%), herbick

{n-a 6%) and lungicides (n=2; 1%). C and phosphates were the commonest insecticides, aﬁmammwwtyﬁnnlmeasmwf
isonings were due o i i utwmm-mwmmm-:n-m These In cases of mair

uﬁhwmmmmm“mmdmmﬁ:nﬂjmmmmm{m £2%) and strychnine (r

48%). more were and being d mainly in cats and dogs. Strvehn

mmuhhmmucummnumcmnmmwmrﬂman@%mmnmma
P gs. Paragual. a p HERBICIDE, was involved in the death of and pets, but not in wildlite poisonings.
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The Envi I Impact of Ant lant R Use on Wildiife in Scotland
Michas! Taylor, Elzabeth Sharp, Kenneth Hunter, Laura Molion, Annz Giela

Scottish Agricultural Science Agency, EDINBURGH, United Kingdom
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