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Fish liver sl1e and CAT activity: ara thoy ralatod to motals bloaccumulatlon? 
Matla Salgado ', Conce~ Femandes'. Ant6nlo Fontafnhas·Femandes'. Marta Ferreira•, Amelia Cortez' 
'
11nstituto de Cienclas Blomedlcas de Abet PORTO, Ponugal 

Tha 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 
(Dethloff and Schmitt, 2000). Several studies revealed that fiSh exposure to contaminants can alSo enhanca intracellular formation of ROS. which are able to 

Jor1ginate oxidaUve damage (LMngstone, 2003; Ferreira et al., 2005). ROS can be detoxifred by an enzymatlc defence system, that Include catalase (CAT) (Halliwetl 
/ and Gutteridge, 1989). Esmorlz/Paramos lagoon is located on the Northwest coast ol Portugal In an area ollndustrlal ac!Jvity, where heavy metals are Important 

anthropogenic Inputs. 
Total rootal distribution of Cu and Zn in sedlments revea!OO a relation Zn > Cu and the bloaccumutatlon factors (BAF) ol 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 hver size (HSI) and CAT-liver activity. Fish captured in the lagoon showed higher HSI (1.76-4.36 
%) compared with fish colleted in the sea (0.36·2.21 %). Enzymatic activity changes were also ObServed for CAT between liver mullet from lagoon and trom sea. 
Mullet 1n the lagoon showed higher CAT activity (39 mmot/minlmg prot.) than in the sea (22 mmollminlmg prol.) and it was also positJvely related with Cu levels. 
These results suggest that a high CAT activity is needed to cope with Cu oxic!ative stress. and it may be linked to larger l1ver size. In conclusiOn metals chronic 
exposure in the lagoon seems to have conducted to adaptive metabolic riSh responses. 
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Overall diagnosis of water: In vtvo Information with in vitro tools 
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NatchFrog. PARIS. France 
2Watchfrog, PARIS, Franoe 
3EOF R&D, CHATOU, France 
Biotechnology solutions are the only feasible way to accelerate environmental risk assessment whilst ensuring compatibility with man~~g~ng a number of industrial 
plants. Electriclt~ De France and the blotech company WatchFrog are wor1<ing together to provide innovative tools to identify the impact of energy production 
Installations on environmental heahh. 
We have developed a taDor-made range of tests to monitor heavy metals biodisponibaity and detect endocrine dtsrupbng chemicals. 
Tha new generation oltests offered by WatchFrog is based on development ol amphibian larvae that 'light up' (through emission of Huorescence) when a biological 
function is activated. 
We pertorrn direct analysis of water samples with dedicated •obobzed read1ng devices tha1 perm1t real·time mon~onng ol biological ellects ol pollutants in industrial 
waste. 
We have ac!apted the sensitivity of our tests in line with regulatory recommended concentrations of heavy metals. 
Looking ahead, WatchFrog will provide lollow·up and water analysis 1001s bolh lor the waler 1.rea1ment and ellluent management industnes involving minimal 
handling on the pan ol users. 
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A semi-quantitative study of the histopathological changes Induced by watorborno copper In gills of Nile tlloplo, Oreochromls nllotlcus 
Sandra Monte~to', Eduardo Rocl\at, Ant6mo Fontainhas·Femandes'. M<lno Sousa' 
'Un1verSJty of Tras-os·Montes and Alto Do. VI LA REAL. Portugal 
11CBAS, Umv. Porto, Cl MAR, PORTO, Ponugal 
'CETAV and UTAD. VILA REAL. P011ugaf 
' 1nst1l BoomediCal SciencesAbel Salazru, PORTO, Portugal 
Gill histopatholog.icaJ changes are commonly known responses to environmental str..-..sors. To test il the~ extension and severity can bo used as Indicators ollhe 
water toxicantlevels. Nile tilapja were exposed to 40 and 400 micrograrn L· l of copper. The gill samples, COllected aner 3. 7. 14 and 21 days of exposlJre. were 

--..naJysed by histopathology. Tha main lesions observed were ederna. lifting. changes 1n litamentar epithelium thicl<ness, lamellar fusion, vasodilation and aneunsms. 
Jthough less frequent, necrosis and !ameli& epithelium proliferation were also observed. The extension and severity of each lesion were used to develop a severity 

grac!alion scale. Dala revealed that edema and aneurisms may be used as acute biomruken~and that lifting and changes in lrlamentar epithelium thiCkness reflected 
the exposure time 10 40 and 400microgram L·1 , respectively. Finally, lamellar luslon was an adequate biomarker ol!oog exposure times. We conclude that gill 
histopathological changes, analysed globally, as cumulative severity degrees, provide a sensltive indicator of copper conoen1ration and e•posure time. This wes 
corrobotated by the correlation coefficients with plasma cortisol and gill copper deposition. 
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Mullet chronic exposure to Cu and Zn: liver histopathological assessment and metabolic enzyme activities. 
Maria Salgado' , Conce~o Femandesa, Ant6nio Fontalnhas-Femandes' . Eduardo Roeha1 

'
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'ICBAS.CIIMAR·C.I.Invest.Marlnha e Amb .• PORTO, P011ugal 
The presence ol heavy metals In the aquatic environment has increased In different weasand several studies reponed metal concentrations In wild fish species 
(Homung and Ramelow 1987; Romeo et al., 1999; Femandes et al., 2006). Liver Is the maJor organ of accumulation, biotranslorrnation, and exe<etion of 
contaminants In fish (Trlebskom et al., 1997), therefore is usually the organ where the highest metal accumulation and greatest damage or impairment occur 
(Arcllano et al., 1999). 
Toxicological studies of acute exposure have shown that the conocntrallon ol pollutants can Influence enzyme activities and ofien directly rellect cell damage In 
specific organs (Yang and Chan 2003). Histopathology IS increasingly being used as indicator of environmental stress since it provides a detin~e biological end-point 
ol historical exposure (Stenliford 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). 
The relation between hepatic lesions and metal concentrations (Cu and Zn) in liver tissue. as also the innuence of Ihasa hepatic lesions on the plasma enzyme 
activities (aspartate aminolfansterase (AST). alalline arninouansferase (AL T). alkaline phOsphatase (ALP)) were pointed 0111 in wild mullets caught at Esmoriz· 
Paramos coastal lagoon, Portugal. The p<evalenca of hapatic histological alterations was 9% ol non-neoplastic lesions (NNL), 34 o;. of foci of cellular alteration 
(FCAs), 31 % of loo ol necrosis (FNs), 14 % of granulomes and 6 % ol melanomecrophage oentres (MMC). Cu·liver and Zn·liver were significantly higher in riSh 
showing FCA than in fish without lesion. suggesting that the p<esence ol these metals in liver may have an effect oothe lesion development 
Mullets from lagoon showed higher AST activity than mullets caught at sea. Thesa resulls a•e in agreement with earlier repons on the effects of heavy rootals on fiSh 
enzymes (Varanka et al., 2001 ; Zlklc'et al., 2001 ; Levesque et al., 2002). However, this increase may bet an AST adaptive response rather than a conSeQuence ol 



 
 
 

 
 

ceo pe<meabll>ty ancs ont091ity ~erat<>ns m love< caused by morals, since lhe ae8vitJeS of AL T and ALP observed on the two lroh populaoons -• not offO<'Ie<l. 
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Aases5ment of ecotoxicologlc.ll condition of Sk.ldar lake eedYnents using bacterl.aJ community dlvet'llty anatysls and mictobtologieal bioaa.uys 
Svettana Pe«MC'. Ales~·. Andtej Peraw:.'. lolhar Erdonge?.- Hotlert', Rok KcsiBrjsel(' 
'IXolversdy Of Montenego. PODC.ORICA. Vugool"""' 
'l.kllversity Of Ljubljana, WUBWANA. Slovenoa 
'uooersity of Heldelberg, HEIOELBERG, Germany 
This pilot study was perlormed to investigate the contrlbu1Jon 01 toxic eneeu caused by &edoments on the St..clar laka aquatic: ecosystem. 
Specific toxic ef!eCis ol ~ we<e me;osurad usong the mocroCial OHA test (-0< glolli1ormis) end the AmH- (~ ty!llwnurum TA96 1 

TA 100). Genellc ~fsity ot the tocat baCterial oomm<.rnoty was ana1yze<1 as an Indicator of lhe ompaa o1-.rs on the ecosys1em. Bacterial DNA was ..,.. 
frOtn sediment samples and fragments of baCterial 1 SS rfiNA genes were amplofied. Using Temporal T emporaturo Gel Electrophoresis (TTGE). fragments we 
finally separated and anaJytad. 

Analyses ol bacterial community struclllre sMwed sigrilicanllllte<ations and redUCed genetiC~ ot the bacterial COfiV'I1UMv in tho ...,._.., Mon!ca rlolo<. t 
10ggost t00u1ary ot Slcadar Lal<AI. Mdibonaly. at tho same l8fll'ling point bolh toxic and spoaflc mutagenoe oftec:ls -e identified. This ,_arch was por1orm 
willlinlhe EUltMNOS project. n was supponed by the Gonnan Rect<lf's conference (HRK). the Slovooian Mrnistry of science, sport and Oducatoon and by th< 
Montenegrian Minlslly of science and education. 
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Evoeootolkology: Ontogentc fe:atu,... •• a new dataUon method of the evoiU'tioNry ptOC&SS7 

Jorg Herl«Mts 
lnsl de Cienclas Ambientalos y Salud, BUENOS AIRES, Argentina 
In spite of ala1ge number ol dai.G1i0n me,hods, for most of the evolobonaly poeess. aJmost 4,000 m•tliOn yoars, our understanding of bOth the environment ar 
loons is extremely imited and contrOVerSial 1. By means ot a reciprocal ilun'lnation approach focusing on the rl$e ot free OXygen as lhe IIIIJNIIure ol a fnO'IO" 
change in the Earth enw~ conclillont eround 2 bllon yea.s ago, -.us""' Shll 110tn anawot>oe 10-me,_, during on40gtn8sis (e.g. ot ga 
~~age in OfTVoiboans). IMng organosms a1 ontogeric: slages c:ould be (X)n$1Cjo<Od as biOmarl<&l$ of envoronmental Changes during the evoMJonary process as • 
the cornploxrty achieved by livong organl$11l$ at thel time2. The shift in oxygen consumption In IMng forms moving towards aerobic metabolism both during tho 
ovolutionary pfooess and at the present cimo during the ontogenesis of aetobie Otganisms. 1mply an increasing exposure to oxidative str&aa ptoducod by RO~ 
to ae<obic metaboliSm as woll as lhe adve<W oHeCIS of OCher agent$, e.g. metal$ end Otgante chemicals wilh oxidat!ve SlfOI$ as a main ITMlCIIalism of toxic:lt) 
lhe-hand- ..,.,..,..._... agents •~r.a As, exer11ng -.e efteat by oflecbng the respirarory rnetal>olaSm. lleC8me hogl1y toXIC 10 -obic OfganrstnS 
during the 0\lofutoonary prooHS end now at the ontogeric ·~on wNch the ene<gy budget lncreas;ngly dGpGnl! on aerot>oe metabolrsm. By forusing on the r 
dependent suscoplibiity at oatly life stages to noxious agents exer1ing oxidotove suess andfor dlsrupring aerobic metabolism, tho correlatiOn between the char 
the aerobic metabOlism ol tho ombryo and the magnitude of toldcity exerted by thOSe agef'IS at different ombfyosnic &tage& became evident Thus. from an 
Evoec:otoxiOological perspeetiVO tho lneteaslngly oxygen depe<ldent living organisms, bOth dUring tho evolution and onlogeneois. imply a shift towatds a high r 
me<abolo.sm 05$0Ciated to an increasing oxidauve Slfess from metabolc origO> and by a largo number ol enwonmental egMis This ongolrog c:holonge. now Is 
enhance<~ by lhe lflfOd>Or1 ot huge amount of chemicals in lho OfMfonme<1! duo to the anthropogenic.--
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Pesticide poisoning of wildlife Jnd dornoaUc animals In Spain: A reviow of the Toxlc:ology and Forensk. Veterinary Sorvk:e 
llnlonio Juan Gareia·Fernanclez, lsatlel Novas, Ernma Maftlnez·l.op&z. Pedro Maria-Mqoca. Doego Rcwne<o. Pedro .imenez, Alojandro Ho<nandez-Garaa, Pr1 
Gomez·RanWoz. Jo<se Pellolver, Jo<se Anloroo Gonlalez 
Univ@rsity of Mureia, MURCIA, Spain 
Over a period of 15 years IIIo Toxicology and FO<ensic \fetomwy Sel\ilco alrho University of Murcia (Spain) lnvostigale<l 510 suspected lnoldenrs of poisonln 
wlldtHe, pots and livestock tram different parts of Spain. In 2005, this l.Bboratory was a<>crodoled by SOS.Poison (Spanish National Progranvne 'Anlidoeo') as a 
reference lal:>oratOtY f<J< anatyze suSPOCied - poisoning ot arimals A _, of 153 eases. mainly in wiclde and petS, c:onlinned lrl<e poiSOfW1g duo to 
lngesbon ot peslic::ide$ have been used 10 rulzo this relfOOI*IiYe study. Eli1'0Y·five pe<cont ollhem oecurTed from 199610 2006. The ponem ot poooorw>g by 
groups of po$llCidos was somlat 10 lhose dnc:ri>ed in P<eviolls $1udios: lnsec:licides (f>=9.4: 62%), rodentiados (n= 39: 25%). moluscicideo (n= 9; 6%), he<blel< 
(0=9; 6%) end fungioides (n:2: 1 %). Carbamatos and a<ganophosphatos wore the commonolll insectlcldos, 69 and 27%, respectively. Fifty of the 65 cases of 
carbamate polsonings wore due 10 ingestion of aldicarb (n-:36) and cartoturan (n•14). Those wbstances wore detected In cases of deliberate poisoning mair 
wildfile and dogs from ruralond huntong arau. The goup of ROOENTICIDES (naOS) was lo<mod up ant.<:olgulant rodenticldes (,.24; 52'11.) and strychrwlo (r 
46%). ~-more fraquantly detedod -• watlam, brodifacoum and eNorophadncone, being- mainly in cats and doQs. Strvclv'o 
~ deleCO<od ln bco4h ... ,.., • .,..., """'· ouar 1111 me....,. ft was assoaated to rural areas. Metafdehyde, a MOU.USCICIOE, was irovolved in both intonbonele 
urlintentional poisooongs. Paraqua~ a powGI!ul HERBICIDE. was involved in the death of llv8$toek and pots. but not in Wlldl~e poisonings. 
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n. EnvironmentallmPK-t o1 Anticoagulant Roc:senUCkM UH on WUd1ffe In Scotland 
Mic:haat Taytor. EW!beth Sharp, Kenneth Huntor. l.aura MotiOn, AMa Goola 
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