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Summary

The thesis addresses the problem of chemical mixtures and seeks to contextualise the work in
real EU context. This thesis contributes with the new scientific information on tissue-specific,
time-, concentration-dependent, multiple stressors influenced geno- and cytotoxicity responses
and fluctuations during organism’s recovery. The effects of metal (Zn, Cu, Ni, Cr, Pb, Cd)
mixtures and CdSe/ZnS-COOH quantum dots (QDs) as multicomponent chemical stressors and
oomycetes Saprolegnia parasitica as a biological stressor on the induction of cytogenetic lesions
have been disclosed under controlled laboratory conditions. The measurement of cytogenetic
effects in aquatic organisms in situ provided early warning signals on adverse effects of multiple
stressors.

Exposure to metal mixture at MPC causes time-dependent and tissue-specific responses of
geno- and cytotoxicity in S. salar. Recovery of O. mykiss from cytogenetic damage is time-,
tissue- and concentration-dependent; fluctuations of cytogenetic lesions is inherent to depuration
period. Reduction of MPC of a certain metal in complex mixture markedly increases the levels of
geno- and cytotoxicity in erythrocytes of S. salar and R. rutilus. DNA strand breaks in O. mykiss
embryos and larvae following exposure to CdSe/ZnS-COOH QDs was indicated; genotoxic
potential of S. parasitica in O. mykiss larvae was detected.

Santrauka

Disertacijoje pateikti eksperimentiniai tyrimai apie daugianariy metaly misiniy (Zn, Cu, Cr,
Ni, Pb, Cd), esant didZiausioms leistinoms koncentracijoms (DLK), daugiakomponentiniy
nanodaleliy (CdSe/ZnS-COOH kvantiniy tasky (KT)), Saprolegnia parasitica, kaip biologinio
stresoriaus indukuotg genotoksinj ir citotoksin] poveikj zuvyse. Galiausiai, po metaly miSinio
poveikio Zuvyse jvyke citogenetiniai pokyciai toliau tirti organizmy atsistatymo procese. Baltijos
juros aplinkos geno- ir citotoksiSkumo tyrimai leido palyginti pasirinkty bioZymeny atsakus
vyraujant aplinkoje jvairiems stresoriams.

Rezultatai parodé, kad metaly miSinio poveikis (esant DLK) sukelia nuo laiko priklausomus
ir specifinius audiniui geno- ir citotoksiSkumo atsakus S. salar eritrocituose. Eksperimentiniai
tyrimais nustatyta, kad tam tikro metalo DLK sumaZinimas miSinyje 10 karty gali zZymiai
padidinti geno- ir citotoksinj poveikj S. salar ir R. rutilus eritrocituose. Citogenetiniy pazaidy
dazniy poky¢iai O. mykiss eritrocituose vykstant atsistatymui priklauso nuo atsistatymo trukmés,



metaly miSinio koncentracijos bei yra specifiniai tiriamam audiniui. DNR grandinés triikiai po
poveikio CdSe/ZnS-COOH KT nustatyti O. mykiss embrionuose ir lervose; genotoksinis S.
parasitica potencialas stebétas O. mykiss lervose.
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