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EKOTOKSIKOLOSKT POKAZATELIL ONECISCENIA U KLENU
(Lencisous cephafus L) — ISTRAZIVANIA U OKVIRU EU FP6 PROJEKTA
CHARIRT

Instulut “Ruder Boskovie”, Bijenicka ¢, 54, HRE-1000U Zagreh, Hrvaska
(kreadfearh o)

S. Kedu, R, Zaja, . Calié i T. Smital

Glavni eilj EU FP6 projekia SARIB (Sava River Basin: Use, Mencezement il
Protection of Resowrces) je utvedivanje razine onediséenia rijeke Save. Uz
koristenje suvremenih analiticko-kemijskih metoda za adredivanje prisnsta
organskih zagadivala 1 tegkih metala, u vodi, sedimentu 1 tkivu riba mjer
je 1 odgovor niza ekotoksikoloskih biomarkera, Altivnost T-cloksirezorufin
deetilaze (EROD). bioaktivacijski potencijal i metaboliti policiklicki
aromatskih amina mjereni su u jetri, odnosno zuci klena Lenciscus cephiali,
vrste rasprostranjene i Gesto koriStene v monitorinzima zagadenia evropskil
rijeka. Klenovi su izlovijavani na pel postaja: Ok Samoborskn (referentr
postaja), Sava Jarun {uzvodne od glavnib ispusta grada Zagreba), te Oborove,
Lukavee Posavski i Jusenovac (optercéeni komunalnim 1 industrjskin
otpadnim vodama Zagreba i Siska). U jetri klenova Pzlovljenih o ruj 2005,
o zabiljezena je znacajna indukeija aktivnost EROD: 3.2 puta na posti
Sava Jarun , 3.9 puta na Oborovu, 4.8 puta na Lukaveu Pasiyskom, @ T2
puta na postaji Jasenovac u odnosu na kontrolnu nezagadenu postaju Otk
Samoborski. Najviga vrijednost (20.7 pmolimin‘mg,, .} dobivens na prostil
Jasenovac predstavlja -50% maksimalne EROL aktivoosti koja je izmjeren
u riha laboratorijski tretiranib medelnim EROD mducerom a-na [ faveno
(25 mp/ka). Koli¢ing CYPIA proteina mjerena ELISA metodom pokazaly
jo identidan frend kuo 1 EROD akliviost. Znadajino povedan binaktivaciskl
potencijal jetre klena izmjeren je na svim Iokacijama u odnosu na Chok
Samoborski. Metaboliti policiklickih aromaskih ugljikovodika v Zudi s
pratili obrazac EROD aktivnosti i hioaktivacijskog potencijala, U izlaganu
cemo dati i usporedbu s vrijednostima istih biomarkera izmjerenih i drugim
curopskim rijekama i/ili moniloring programima.

EROTOXICOLOGHCAL INDICATORS OF POLLUTION IN THE
CUROPEAN CHUB (Lenciscus cephatus L)) RESEARCH WITHIN THE
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[l FPG “SARIBY PROJECT

§. Kréa, R.Zaja, v Catié and T, Smital
Ruder Bogkevic Institute, Bijeniéka €. 54, HR-10000 Zagreh, Croatia
(kecaf@ich )

The main goal of the FP6 SARIB project (Savi River Basin. [ive, Management
and Profection of Resources) s 10 cvaluate the extent of pollution ol the
Sava river (Croatia). Besides the adyanced uﬂul}'tical—chemica'l methods for
paHs, PCBs and heavy metal presence iy the water, sediment and tissues
of 2 commaon cyprinid freshwalet fish Buropean chub ( [enciscus cephatus),
Frions ceotoxicological hiomarkers (EROD activity, bioactivation potential,
patl bile metabolites) have been measured, The gampling survey nvolved
5 sations: Otok Gamohorskl (reference site), Sava Jarun {upstream frotm the
main Zagreb city outlety; and Oborove. Lukavee Posavsk and Jasenovac
inputs of domestic and industrial effluents from fhe Zagreh and the Qisak cuy
area), Significant induction of EROD aclivity wiis ghserved in chub caught in
Septernber 2005, Inco mparisen to theOtok Samoborskithe E ROD activily was
hisher 3.2 fald at Sava Jarun location. 3.9 fold al Ohorova, 4.8 fold at Lukayee
Posaveki and 7.2 fold at Jasenovac. The highest walue (207 'pmu!I-"111111."111gl,m1_}
abtamed for Jasenavac was ~30% of maximal EROD activiny measured n
fish laboralory \eated with model EROD mnducer i-naphtoflavone {25 mg
ko). The same trend as for EROD activity was ohserved for the amount of
CYP1A protein, Significantly higher bicactivation potential was measured al
a1l locations in comparison o control site, PAH bile metabalites did not folow
the pattern ohserved for the FROD activities aned bioactivation potential. In
addition, the results deseribed will be compared with data available for the
same set of piomarkers measured in other Eurapean rivers and/or monitoTing
ProgLiLms. '
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\(Centar za istraZivanje mora. Institut Ruder Baskovie, (3, Paliaga 3, HR-52210
Rovinj, Croatia (hamer@eim.irb.0r, LDL:JE-.LLC@@-C_'&HL-ir_b_-h_t pavicicienm.
irh e, jgk._giﬂiﬁi_n_w;,@._!unj. avod 28 lslraFivanie moras i okolida Instiiul
Ruder Bodkaovic, Bijenicka cesta 34, HR-1 Ou00 Zagreh, Croatia [gﬂi_i;:_i;_@j.gh._
hr. ivankoviciirb )
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ESTROGENICITY OF WATER SAMPLES FROM ADRIATIC COAST
AND FROM MUNICIPATL SEWAGE TREATMENT PLANTS IN CROATIA
USING YEAST ESTROGEN SUREEN BIOASSAY

B. Piveevie, T Maltar and T, Smuital

Laboratory  for melecular ceotoxicology, Departiment for marine  and
environmental research, Ruder Boskovic Institute, Bijenicka ¢. 54, HR-10000
Zagreh, Croatia (prveevicigirh.hr)

In the nineties the endoctine disruption was observed in wild populations of
miale fish, by measuring vitellogenin induction and feminization of reproductive
argans, This generated Browing concern that hormonally uactive agents (L,
endocrine disruptors) may cause harmtul endocrine effeets in aquatic organisms.
Chemical analysis has revealed the presence of various substances that possess
eslrogenic activity, like natural and synthetic estropens, phytoestrogens and
mdustrial chemicals axenoestrogenss (alkylphenols and their metabolites,
pesticiddes, UV-filters) in effluents of sewage treatment plants (STP). In this
survey we used Yeast estrogen sereen (YES) bicassay to determine for the
lirst Hime achaestrogen potential of envirommental samples from Croatia. This
Issiy uses recombinant yeast Saccharomyces cerevivige transtected with hIER
thuman estroeen reeepton) to measure agonists and antagonists of binding on
ER. Estropenic aclivit ¥ tor each sample was determined by comparing dose
Tesponse curves of samples with reference dose response curve ol | 7i-estradiol
(E2). Estrogenic potential of samples were finally cxpressed in B2 equivalents
{EEQ). Resulis showed that maximal determined concentration of EEQ in STP
elfiuents did not exceed 0.25 ng/L {1 pM E2) what is very low when compared
with other similar surveys of waste water samples in Furope. In the second sludy
snastropen potential of coastal water samples collected seasonally from 24
locations along the Adatic coast was determined using YES bicrssay. Results
fevealed seasonal variation in EEQ conecentrations of xenoestrogens with average
concentration of 3.3 ng/l. ERQ in March, 46.2 ng/L EEQ in June and 40.7 ngdl
of EEQ in August, and the highest 80.7 ng/L of EEQ determined in Octaber,
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KONCENTRACIA METAI OTIONEINA T METALA {Zn, Cu, Cd) U
CITOSOLL JETRE KLENA (Lewcisens cophirlus L.} 1Z RUEKE SAVE

M. Podrug, 7, Dragun, M. Brk i B, Raspor

Laboratorij za biolodke udinke metala, Zavod #a ISraZivanje morg | okoliga,
Institut “Ruder Boskovic”. Bijenicka ¢, 54, HR-10002 Zagreb, Hrvarska
(mpodrugieich.he, zdragu weirh.hr, erkigtich hr, rasporairh, hr)
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Na postajama rijeke Save od Otoka Samoborskog do Jasenovea {rujan,
2005.) odredeni su biometrijski parametri (duZina, masa klena i masa jelre
kao glavnog detoksifikacijskog organa), starost | spol klena (Lewciseus
cephalis L), odabranog kao bioindikatorskog organizma, Takoder, w cilosoly
jetre provedena su Ispitivanja razine metala (Zn, Cu. Cd) 1 metalotioneing
(MT) kao biomarkera izlozenosti metalinia. Ustanovljena je visoka pozitivia
korelacija biomelrijskih parametara (p=.01). U citosolskoj frakedji izolirano]
centriflugiranjem homogenata tkiva na S000xe, odredena je koncentracija
metala {atomska apsorpeijska spektrometrija) i MT (diferencijalng pulsng
voltametrija), Usporedbom koncentracija metala u citosolu Jjetre klena na
odabranim postajama uoéeno je da su uzvodno o Zagreba povedane razine
Zn i Cu, dok se razine Cd povecavaju nizvodno od Zagreba. s najvidim
vijednostima na postaji Jasenovac., Koncentracije MT ne razlikuju se
znaéaino medu postajama, ali sy vise viijednosti zabiljezene na Jasenovey
gdje je povecana i razina Cd. Statisticka analiza rezultata za svaku postaju
ukazije na positiviu korelaciju MT i esencijulnih metala (Zn, Cu). Samo
Jedinkama s postaje Oborovo ustanovljena je statisticki znacajna leorelacija
s¥ilt promatranih parametara (MT, esencijalnih metala Zn i Cy i biometrije).
Za pravilnu interpretaciju razine MT | izlozenosti klena metalima, neophodng
Jo sustavao pracenje i prikuplianje vedeg broja podataka radi definiranja
asnovne razing loe biomarkera.

METALLOTHIONEIN AND METAL (Cu, Zn, Cd) CONCENTRATIONS
IN LIVER CYTOSOL OF CHUB (Lewcisens cephalus 1.) FROM SAVA
RIVER

M. Podrug, 7. Dragun, M. Erk and B. Raspor

Laboratory of biological effects ol netals, Division for Marine and Environmental
Research, Ruder Bodkovid Institute, PO.Box 180, HR-1002 Lagreb. Croatia
(mpodruglesirh. hr, zdraguni@irb.hr, erifeirb.hr, rasporiagirh.hr

Biometric parameters (length, mass of chub and liver as main detoxitication
organ ), age and sex were determined in chub (Leweiseus cephalie 1), selected
as bioindicator organism in Sava river, from Otok Samoeborski to Jasenovac
(September, 2005). Also, metal (£n, Cu, Cd) and metallothionein (MT) levels
as biomarker of metal exposure were measured in extosolic fraction of liver
Biometric parameters have positive and signiticant correlation {p=0,01). In the
cylosalic fraction of Jiver, prepared by centrifugation of tissue homogenate al
300005 e, metals (atomic absarption spectrometry) and M (differential pulse
voltammetry) were measured. Comparison of metal levels in liver cytosol
from selecied locations indicated to higher values of Zn and Cu upstrean of
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Zagreb, while Cd levels inereased downstream of Lagreb, with the highest
value at Jasenovac, MT levels ai different locations were comparable, except
at Jasenovac where the highest values were also recorded with higher Cd.
Statistical analysis of results af each sampling site indicate to the correlations
between MT and essential metals (Zn, Cu), Statistical by significant correlations
between all parameters (MT. essential metals Zn and Cu and biometry) were
detected on Oborove location. More data need to be collected for corTect
mterpretation of MT levels and chub exposure to metals, in order to define
constitutive level of that biomarker.
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