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JIAPUHKA TOPTMEBA

I'EHOTOKCUYHU E®EKTU HA KCEHOBNOTHIIU:
KOMITAPATUBHO NCTPAXKYBAIBE CO PACTUTEJIHU MOJEJIN

AIICTPAKT

Co Op3MOT EKOHOMCKHM pPa3BOj M HHAYCTpHjalIM3alldja, IIMPOK CIEKTap Ha
TCHOTOKCUYHM XEMHUKAJIIMU C€ TMPOIyIUpaaT W JAUCTpUOyHMpaaT BO >KMBOTHATa CpEIUHA.
TokcHYHHTE XEMHKAJIMU BIIMjaaT Bp3 WHIUBUAYATHOTO 3/paBje Kora MHTEepdepupaar co
HOpMaJTHUTE (PU3UOJIOUIKH MPOIECH BO OpraHU3MHTE. TEeIKUTe METalld ja COYMHYBAaT eIHa
O]l HAjTOJIEMUTE TPYIH Ha 3arajyBadyd Ha KUBOTHATa CPeJAMHA KOM CE CEpHO3HA 3aKaHa 3a
omiTaTa cocrojoa Bo Omocdepara. Mako eceHIMjaTHUTE METald MMaaT Ba)kHa OMOJIOIIKA
¢yHKIM]ja KaKo KO(aKTOPH Ha MHOTY METAJIONPOTEMHH U €H3MMH, KOTa CE€ aKyMyJIMpaaT BO
KJICTKUTE UMaaT IIATOTOKCUYCH S(EKT.

@DUTOTOKCUYHOCTA HA METAJIUTE € IMOBp3aHa CO HHIYLUPAme OKCHIATHBEH CTPEC
MOBP3aH CO OKCHJAllMja Ha NMPOTEUHUTE W MEMOPAHCKHUTE JIUMHIU, KaKO M Ccrenu(uyeH
onroop co DNA omreryBame. [lopamu cTporo peryiupaHara CTPyKTypa Ha T€HETCKHOT
MaTepHjall, BOSMOXHO € Ja c€ KOPHCTAT Hajpa3IMYHu PACTHTEIHU U KUBOTHHCKH BUIOBH BO
TECTOBUTE 32 TEHOTOKCHYHOCT. [IpeTcTaBHAIINTE O] KJlacaTa BUIIK pacTeHHja obe30emayBaar
KOPHCEH T€HETCKU CHCTEM 32 CKPUHUHT 1 MOHUTOPHUPAE Ha Hajpa3IMIHU KCEHOONOTHUIIH.

Cnyuajuo ammumndunupanara noamumopdhaa DNA (RAPD) texuuka e ynorpebeHa 3a
nerektupamwe Ha uHaynupanute DNA omreryBama ox meranu kaj Phaseolus vulgaris L.
KaKo CKCIIEPUMEHTAJICH MOJCN CHCTEM W YETHPH JIPYrd BHIOBH pacTeHuja [Taraxacum
officinale (Asteraceae), Matricaria recutita L. (Asteraceae), Urtica dioica (Urticaceae) u
Robinia pseudoacacia L. (Fabaceae)] cobpanu o/ T0KaIuTeTH CO pa3inyHa eKCIIO3MIIHja Ha
Mmetanu. EBuzpentupan e nomumopduzam Bo gobuenure RAPD-npodunan Bo BHI Ha
UCYe3HyBawke W/WIM TojaByBamke Ha (pparmeHTH Bo DNA oTmeyaTokoT Ha mpuMepoLuTe
M3JI0KEHH Ha METAIIM BO CIOpe0a CO KOHTPOIHUOT MPUMEPOK.

DNA nonumopdusmot nerexktupan co RAPD ananuzara e edukacen 6momapkep 3a
JeTeKTUPAe TEHOTOKCHYHOCT Ha KCEHOOMOTHIIM Kaj PACTUTEITHH MOJIEN CUCTEMHU.

Kayuynun 300poBu: pactenuja, temku metann, RAPD, DNA omreryBame, Phaseolus
vulgaris



DARINKA GJORGIEVA

GENOTOXIC EFFECTS OF XENOBIOTICS:
COMPARATIVE INVESTIGATION WITH PLANT MODEL SYSTEMS

ABSTRACT

Impact assessment of environmental pollutants is an important issue in
ecogenotoxicology. With fast economic development and industrialization, a vast range of
genotoxic chemicals were produced, and distributed in the environment. Toxic chemicals
adversely affect individual health when they interfere with normal physiological processes of
an organism. Heavy metals constitute one of the major groups of genotoxic environmental
pollutants possessing serious threat to human as well as environmental wellbeing. Although
essential metals carry out important biological functions because they act as cofactors for a
wide variety of metalloproteins and enzymes, they are cytotoxic when they accumulate in
excess of cellular needs.

Heavy metal toxicity in plants is related with induce of oxidative stress linked to
oxidation of proteins and membrane lipids but also to alterations of DNA damage response.

Due to the highly conserved structure of the genetic material, it is possible to use a
broad variety of species including bacteria, yeasts, animals and plants in genotoxicity tests.
Higher plants provide a useful genetic system for screening and monitoring environmental
pollutants.

A random amplified polymorphic DNA (RAPD) technique was used to detect
genotoxic-induced DNA damage in Phaseolus vulgaris L. as experimental model system and
four other plant species [Taraxacum officinale (Asteraceae), Matricaria recutita L.
(Asteraceae), Urtica dioica (Urticaceae) and Robinia pseudoacacia L. (Fabaceae)] sampled
from areas with different exposition on metals. Polymorphisms became evident as
disappearance and/or appearance of DNA fragments in treated samples compared with
control one.

DNA polymorphism detected by RAPD analysis offered a useful biomarker assay for
detecting genotoxicity of toxic chemicals in plant model systems.

Keywords: plants, heavy metals, RAPD, DNA damage, Phaseolus vulgaris
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