
Wc ser up a prcfcrcocc rcst, whcrc fcm.1e ccnld fim obscrv rnalc bchavtour (cxposcd and uncx-
poscd) and rhcn mate ",th thc prefered malc. Wc measured rhc nmc and frequeneyof male bc-
haviours: oncneanon. chasmg, gonopodul J,spL\y and ccpulation attcrnprs, and lhe time rcm;l)
~pcnt!n dose proxrrniry with rhe prcfcrrcd malc. In addinon, malc ma.Clogsucccss was asscsscd
hy calcuhring rhc numbcr of live off.pring and m.ring succcss rcsrcd 'g,i",c rhc morphology of
rhc males gon.podillm. Rcsults will bc discusscd within rhc ccnrexr of malc rcproducnvc succcss,
~C~lIaIsclcction and EDC c'posurc.
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Toxiciry ofthc sugar cane herblcidcs Diuron and Tcburhiuron in zcbraJish (Danio rcrio)
nrly-lifc "as.
~'. I Domingucs'. R Oliveira', CM jonsson-, AJA Nogueira
'Un" ers"y of Aveiro. AVEIRO. Portugal
'EmbrapJ Mcio Amb,en<e.JAGUARIÚNA. P. Brazil
Herbrcídes are widely used in agriculturc and are k.nown as a dHfusc source of pollunon cf
surfacc warer and groundwa.ccr. Thc írnpacr of herbicides use on non~[argcc organisms Is lirrle
known .Ichough mutageníc .nd gcnccoxíc cffcets in fi,h exposed {O herbicidcs h"e .I«.dy bcen
observed. Sugarcanc is the prcdominanc crop culrívated in chc sraee ofSão Paulo, Braril. wich an
area compnsing "pproxim.tcdy tive miJlion hectares. In thc prcscm srudy, the toxiciry af díuron
and ccbuchiuron. [WO hcrbicides widely uscd in suguem c culovaríon, was evaluared wing cite
F"h Lmbryo toXIClCyTe" (FET). wirh Demo rrno, a {cOpIC..!cyprimd used in roaícological
research. The endpomcs monrtorcd indudcd pigmenearion. ocholirh, yolk absorprion. pericardial
cedema, tall deformadon. h,uching. ccagulanon and dearh. Ftve concenrrarions af each chemícal
wcre resred, rangingfrom 0.001 ro 0.08 gL' ofDiuron; and from 0.1 tO 0.6 g L I ofTcbuchiuron.
At concenrrancns over 0.02 g L I of diuron and 0.2 .• g L I of reburhiuron, exposcd embryos
prcsenrcd a gcncral dcvclopmene delay. pcricardial oedemas. tail dcformicic. and Adclay in yolk
absorpcion. Despire che low acute coxiciry af diuroo and ccbuchiuron (LC~"H. - 0.02 ..•(0.022-
0.026) g L I and LC",,,. = 0.35 (0.1- . 0.53) g L'. rc.pcetively) obscr\'cd for zcbralish c.rIy-IIfc
".ges. dcletcrious c/rem at .ublethal 1C',eIcould be ob.er"ed. Thc endpoinu used on thi. Itudy
.lIow a bemr undcmanding of che toxicicy and mode of action of thcsc tWOhcrbicidcs. sugo
gcsring ch.\(, chronic cffcctS duc [O long (crm cxposurc [O thc hcrbicidcs C.lI\ bc \'I:ry imporunc.
IeAdingtO sigmficartc alc~racions lOth~ organisnu and conscquencly disrupc che functioning of
ilqllllCic~cosystems. Thus. AS th~sc chemicals are \\iddy uscd in me ficld. an evalU.lrion of riSK
showd bc pcrformcd bascd on chc monitoring of sublcthal paramC[C'" in organi.ms bclonging to
several trophic Icveis.
Financialsupl'0rt: Fundação de Amparo à Pc.qui.a do Estado dc São Paulo - FAPESP. grant
2010/0"118-9. anJ Centro de Escudo. do Ambientc c do M•• - CESAM.
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BiomarkcrJ as a cool tO study diRcrcnt sf;cnarios of e'<posurc to pota..ssium dichromate in

zebrafuh .arlr life ••as••
D Co ".1 12nmJD!;!JÇ\MS Mont<irn. AMVM Soar ••
CESAM & Umvcrsity of Avclro. AVEIRO. Portugal
J>nta.~"umdiehrnm",c (PD) wa.. cli\.<sificdhy che Eurnp<an ChemiCAI. Agcnc)' a.•• "Sub«anec
ofVery High Conecrn"dllc tO chc en\'ironmcntal and hun,an hc.Ith ri.k poscd. PD entor< the
air. \Vater and \t)i1 chrnugh natural proce~\C,\and h\Unan activitics \lIch a.~chernical, I~ilcherand
cexcilemanuf.tcturing and may be an indicacor of cm-ironrncncal contaminadon. PD is genotoxic.
carcinogenlc. neurmm:ic and incerferc\ wich ccllulu mccllhoLieilCtivicy.The Icvel of chromium in
"'atcc is generaUy 10'" (lc"cIs found in rivcrs arc olten around I ppb) and thus. a propcr analy';. of
rido.i\ hc~[ achlcved by eva.llIllnng long tcrm eReeu .l,nddiRerent expo,lI:urr~cnarim ahlc [O taxe
IOro aceoum differcnt expomre periods, age of che orgmlSms and capacity of rcco"ery atter an
cpi<odc nf cxpn.urc. Morco"cc. ,ublcth.1 paramcte" <lIeha.. hiochcmital. bch,,·ior.I and ph)"i-
ological mrnc be uscd 50 chaccReees can be deeeceed.
Thc alm of thl< work I<{O c,..luacc thc cffcc« ofP12 in zcbrJfi,h (Danio reno) e>rly lifc "agc, us-
ing diRêrcm expo.ure scenarios. The ccs( "'''-, bascd on thc OECD guidchnc 210 (Fi.,h. Early-Iitê
Sugc Tnxicicy Te,,) and lt<cd ncwly fCrtililCd egg•. ln thc lim .ecnario (A). cgg' wcre oxpn",d {O

PD conecmracions bccwccn 0.37 mg L·I and 10 mg L-I dunng28 days.ln che 5Ceond scenario
(B'. orgoUlill:m~were mhJcc(ed [O:l pcriod of expowre (14 da.y~)tO che ~ame PO concencradon~
followed by a pcnod wherc organi,ms wCrc cransfcrrcd co el<an mcdiun, (14 day.) co asse•• thc
pocenria.1recovery. In chc ehlrd '\Ccnano (C), ort;õU1i~m'iwerc fitn kcp( in dcan m~dium for 14
day. and then transferred [O che above mcnrioncd PD conccntrariom for 14 d.ys tO asseS! in/lu·
encc of age 10 [he response to che chemical. A scmi·$côlticcescdcsign W.ASuscd in e"er)' exposure
scenoUio.\.\'Íchtese medium rcnewaJ each ewo davs.
Ae day' -, 14. 21 ~nd :!8 of ali sccnuios chc b,o":'arkcrs cholincsrerasc. glucachlOne S-aansfcrasc.
lactace dehydrogcna.se and ,aealasc werc measured in ordcr eo contribuec to rhc unders(anding of
che dyn.lmic of rhc toxic rcsponsc and che inRuence ar exposure time, age md rccovery potcn(ial
on that r(sponse. Morcovcr. blochernical rcsponscs wcre Bnkcd tO bcha"ioral. dcvcloprncncal
(h ••chlOg .nd .nomallc,) And phy.iologicol (Icng[h .nd wcight) p=mctcrs ",hieh arc ccologi.
call)' "cry rcle\'an[ and indicacors of che organism ficness,
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lhe esuogen receptor in lI:almon.idfisb
LES Nlkolcôs. ~IC Han~.on
Lnnd Um"cCSlry.LUND. ",eden
Fserogen receprors (FR'Ii) and rhc gcne! that encode chem ;lIC well con~er\'cd arnongvcrcehraccli,
lhey medi.lce physlOlogJc.J eflccu ofhormoneslOvolvcd 10 growth, reproduction ;md devclop·
mCfltm boeh males ;lnd female'i. Compared tOother vertebrate\, salmonid fish <pCCJe5have f\\,ee
as many ERs due tO a unique and rather reccnc dupliCJ.tion cvcnt carly in the salmonid linc.tgc.
Gcne duplicadon'i are considc.rcd one of me miljor faccors that c.nablc 'lipcciCli(O rapidly ad~c
tOVulOllS ecologica.l chaUc.ngesby providing novd sources for genc functions, Thc mulriplc ER
gcncs eould bc exprcS5Cddwing eimer che fresh wat~r phas~ ar thc muine part of thcir Iives.
helping.ldaptJ.tion~ to rhe di(fercnt cnvironmcnul conditions.
lhe acrivarion of the ER i5contralled by c\trogen a~wcll as their mimics. [ndocrinc dlsrurtcrs,
sl1ch as echinyl c'itr.ldiol in human conuaccpti\'cs. interfere or bind directl)' (O che ERs. Lacely
rhe~ compound'li ha\·C'necome a major concern since ehey influence reprodut.:dve <UCCC5S.Af-
focted 'pocie. may develop •• kcwcd gcndcr di<tribution sincc gcnetie male, eOllld dc\'clop.lI
inccrs •• A••• Imonids changc Iifc stcaccgie< repcaccdly during thcir lifc cyelc chcrc eould be an
incrc.lSCar dccrca.sc In ~nslclvlry eo xcnobioric exposure as me Jillcrcnt hormonc gencs possibl)'
pla.yimporemr roles in diRerenc environmenu,
Wc rceencly Idencified .Uldqu.nti6cd four d.lfcrent ERs III .dult Adanoc >.-Llmon(Salmo •• IM).
Qur wild <cudypopuhuiom origmare trom chc Baltie Sea and me frcshwAcer river Mõrrwn in
Sweden_Our results confirm a com pia systcm in cranscnption leveu of the ERs di\'erging bc·

rwccn locanons. sex 111dci sues. Wc now tn\(5ug~(C rhc ERg<:nl cumplcx IIllrOUC S.llmfl rrurra
10 order to funhcr danfy thc dismbunon and chus rhc role of rhc Jttfcrcll[ ER1j111 rhc valmorud
hfe-cycle, migulion phasc a.nJ dunng cmbryonic dcvclopmcnc. 111e rcsuhs \\,-,11111 rhc (mure hclp
determine rhc impact of endoenne disruptcrs on me acu\"ny and tuncnons of rhc F.R, 11l<IJC,: )JI,
monid cissucs•asking ifit IS an ••dvanragc ar disad"·antAg.c(O have severa] ER):
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lhe respiraeiou raee at suborganismal and orgamsmal lcvel in the ground bccdc along (\\0

metal polJution gradienu
IBednarska, ISrachowicz
Insnrurc of Envircnmeneal cicnccs.)agIdloIllAll l'OI\"cr'iltv.I\.R.:\Jo..:OW.PClLlOJ
Surviving in a pollueed environrncnt is wu.ally connecred \VIrilc:h.mgc\ 10 rncrabohc rro.;e'\C~
An mcrease in rcspiranon rate ma.yresulrs from encrgencallv cosdv prot.:Cs.scs(If combaung con
raminanr exposure (e.g, cellular repalr mecharusms, ehminanon ot conrammarus} bur a decrcasc
due to damage 111 rcspiratory enl.ymes m.Aybe also observed
\Xlhile some species of carabids are able ro mamram vrable populanons tn Me.tSlughlv comanu
n.ucd wirh merals, they may sul! mcur physiol(lgic.l.1coses ass ciaccd wirh metal cxpúsurc. li)
address rhe quesrion about cosrs of li\ tOg rn pollurcd arcas, we mcasured bromarkers hnkcd (O

rnetabolism in Pterostirbus obliJJlg,)pu}J(/II(W collccred ~Iong CWQ metal pollunon gradienrs 10

ehe vicinicy of rwo zinc and Icad smelcers. Olkusz and ~hastCC7ko SIas kíc. S. Poland. Bccxu-c rhc
responsc of 10 animal to strcss is a complex reacrion, whieh dcpends noc only on lhe t"pc of a.

chemícal buc also is inRuenced by many internal and exeernal fl.clors. srudies on two or more grOl.
dicnu. each with a number of differencl) pollured sues . allow for more general concluvrons and
give beerer cone rol over possiblc confounding fA rors
Thc wholc animal respirarion ratc was measured AS oxygcn coruumpnon wrth !\fl(ro·(,Jxyn\a\
rcspirorncter, and cellular energy consumpnon was me asurcd as thc elecrron U:mSpOI ( acov-
icy (ETS). which i. linkcd to cellular resptrauon rarc. We fOllOJSlglllficmt eficccs of bodv Cd
concenrradon, body mass and colleccion dace on che rcspirarion rates ac rhe mdrvidual lcvc! Al-
though regression analysis re\'c'ued a signlfic.utt increilSCof resptranon rate \\;ch Il1cre.tsingbody
Cd (p<O.OI). the intcraction bccwccn Cd conccntration and body mas' "'as a1sofounJ p=OOI
The inccrx:rion ·wascauscd by 11 r.uher unexpccted opposite rcladonship: che resplrôldon rate
Increascd \\o;th Cd conccnuation in che largcse bcedcs but dccrca.scd in che smallesc, We did noc
lind signi6eanr rcl.rionsh,P for thc re.piration rarc ar thc ccUular levei. Tho IdOkof rclation.hlP
bctwe~n body Cd eoncentrarian and ETS may índicacc mac ETS is eieher nor scnsich'e enough or
is pronc eo rapid temporal changes in condirions . :\5 is che c.lSefor moSt biochemicoJ biomarkers.
lhe efreces on wbolc:.organi.snl respiradon race wouJd mus represem long-cerm eftects of chronic
cxposure to Cd, whiJc ETS - chc inscantaneow respirarion r.l[C in rcsponsc to actuotl condirions ar
chc rimc of umpling chc eclls.
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AlJomctric slope to asscss stress facton on biological commurutics
./.d..Ynnk. C Muklcr
Nacional Institucc for Pubhe Ilcalth and the Envlronment (R1VM). BILTIIOVE!'l. The Ncch·
crland.
Biologieal food webs MC scrongly organized 10 hierarchicallcvcls, iU shown b~ rhelr ••ever illmul
ricrophic intera.ccion'li,StudiclI:focusing mcrcly on <inglc-food chailH ílre known (O ne dlfficl1lr co
cxcrapolace to higher hicrarchicallevds. likc emire biologicaJ commuOltie'i. Thcrct~\re. a.llomerr~
(i.e. chc rdation hccwecn abundance:rnd hody ma.\..1jof organimu tn hIOlogu;ll)commuOItlc<' pr/,
vides uniquc cools co cncompiL\Sslngle chains and to capture chc energ~ Aow .md pcrform;lllt.:c ot
emirc food web~. Since che ;,tllomccric 'ôlopeor any rood wch ill:relarcd tO che relatlve JI ••tnhutlon
of difl'crcndy .izcd .pceie •• " can be uscd as IIld,eator for eeo(coxico)logical dlSturl,.n,e.
8y exploieacian and managemcnc of \<liI 'iy\[cm~ for inttancc, hUmaJHIndu~e huge ,hmgc< 10 (he
environmcncal condiàons as a whole. lopuc of nucrients and [Oxicam<alcer chc comp\l~lttnn (lf

'i01lfood webs. íl..'ioh~r\'cd hy lhe rclaeive importance ofhK[crial V\. fung.ll pi\(hwa)'1I:M 'ômilller
v5.Ia.rger invertcbrarcs. Thcsc shik'i in me abundance of orgamsm'li Wlth dlRerenc hoJv \IZCrC'liuh
in chang~s in che allomecric dopc of che soi) food weh. By cnmparing allomecnc 'lilopct;hcnvccn
aIIêeccd .0iIs and rcfcrcnce ,itc. ("targec"). thc impacc 01' the anthropogemc dmurb,"cc on the
pcrformancc of food wcbs and the soil qllaJity ean bc dcrermmed LArgcdC\-I.AflOnSfmm norm.ll
opcraong range (NOR) indieatc major dl5turbanee. in the 50.! food wcb
In studiC5 on sai! sysccms in the Nccherlmds, wc show chac the clemcntalle'·eh for phosphorm.
eoppcr. and tine in mc soü mAuence che alJornecric sJopc of food webs. Thc IIlAucn+..eof ln+..re.l.\C

in soil phosphorus conccncracions on che funccioning of soil commllnitles em bc cxplaJOed b~
thc changc from funga! (Q b.ctcrial path",ay. and che larger demand for pho.phorus for Junll'vore
invertebraces. Howcvcr, comp3.rabl~ allomctnc changes under increasingsoil coppcr .lnd zmc
comem are rceorded as ",cll. A blologieal cxplanation for thi. lasc changc i.lc •• clcar. buc cheml
cal correlacions bcrw~en c..uions:\re plawible. Ovefõl.ll,wc show thae che allomecric slopc in 'iods
rc/leeu (I) thc c1cmcntal eondition. in thc soü and (2) thc funcrioning offood web•. Allomefrlc
sloJXs c:il.n chere(ore be used eo as ess che accu.t1eff"ect.5of Stress rutorS on btologJciLIcommllnitic.~.
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McuJlic pollacion a.ffeeu .small mammaJ asscmblage..~: evidenee from a largc ~mclccr·
impactcd arca
.c.c...ErisKh'. FF RJouF. AA Vam",one'. MM Cocurda.'Slcr. PP Gil'audmu:'. AA do V.u/lcurv'.
Uk~~ .
'CNRS. BESANÇON. Fran<e
'Unl"ersity ofFrdllehc-Comrt. BESANÇON. FC:lIlce
Eft(.crs af pollut.wu on small mammals 11a"emamly becn srudlcd ar mdividuOlllt"d wllllc etfec.:t\
00 populations >lndcommllnities mlghr bc more. rdevam endpolOu (O ;uscs••lon,;-cerm Imp.l.u'Ii
of pollution on ec05yStem5, (n ficld mtdies Intcrcsced in Jmpacu af polll\tam~ on ~pc't.:ICSa,\Cm
blagcs, di.scnrnin;aung me mfluencc of natllr.u el1\uonmcnt.ll vMiables (I;mdsc;lpc. h.ahtta( f,om
me Influence af pollurion i<an ess~nrial is..'ilK.In che pre~nc \rudy. poccntiaJ ~Rccc'liof mer..Jl"
polluoon on smalJ mammal uscrnbl.agC1were srudled over a large smelter.lmpJ.Cccd oIre.\(...o
km2. Northcrn Francc). whcrc ,011, h,,'c bccn pollmcd for dce.d« hy Cd. Ph and Zn Amnul,
were crapped (86-10 [rap-mghts) dllnngallrumn IIIwoudy habim. (copse •. hcJgem"". [(ee
planeariom. wood,,,.) in 4Iand..:.pc' (agnculcural land •. urban arca' •• hrubl.lIlCf<Anelwllndlmd,
c.lChaJong a sail pollurion gr .adiem. Concencr;\rions of mce••.ls \Vercmc.\sllred In <ujlswhere
traplines \Vere~t. Mecal concentra[Íon< were corrclated, and here Pb w.asI\.\ed [O I epre'ôent 'ioil
pollllDon. Le.d eonccn[rations In so.!s r.Ulged from 73 mg.kg-I co ~l.O()Omg l~.1 .' cotal 01
1.3 R indi"idual< fcom 1I 'p<ci •• were capcurcd. Thc in/lucncc oflandscap<. h.,h",t mJ Ph nn
3sscmblagc Structurr puarne[cn WÁ.'Ii;lnaJyLCdu~ing gcnera.1izcd additi\'e modcls. pbcmg [he '.\fl
ablc, in thi. ordcr and .ttributlng a ,moothcr tO Pb. Rcsul" .howcd thar cmal .bundancc d,RcICJ
betwecn landsc.apcs and bctween habitar •• and in agricultur.ú and lIrbw h\Odsc.lpes. lIlere»cd
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