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TOTAL ANTIOXIDANTS LEVEL AND DNA DAMAGE IN PLANT MODEL
SYSTEM SUBJECTED TO HEAVY METALS PHYTOTOXICITY

Darinka Gjorgieva', T atjana Kadijfkova Panovska, Tatiana Ruskovska'
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Metals comprise one of the major groups of genotoxic environmental pollutants possessing
serious threat to human as well as environmental wellbeing. One possible mechanism. in
which elevated concentrations of heavy metals may damage plant tissues, is the stinmulation of
free radical production and inferactions with enzvmes by imposing oxidative stress. Tolerance
to heavy-metal stress has been correlated with efficient anfioxidative defense system. Heavy
metals also induce several cellular stress responses and damage to different cellular
components such as membranes, proteins and DINA.

Common bean (Phaseolus vulgaris L., Fabaceag) was chosen as the object of this study
because it 15 a widespread crop plant and is frequently used as a model plant in
ecotoxicologyeal studies. The objective was to invesfigate if shori-term exposure of bean
seedlings to different metals can induce significant changes in metal confent in the plant,
endogenous fotal anfioxidants level and direct DINA damage.

To evaluate the capacity of the folerance mechanisms of plants fo metal contamination in the
environment, bean seedlings were exposed to two different concentrations (150 and 350 mg L
1 of selected heavy metals (Cu. Mn. Pb, Ni, Cd and Zn). Element analysis (by ICP-AES), and
FRAP (Ferric-Reducing Antioxidant Power) assay were performed. Also, RAPD (Random
Amplified Polymorphic DNA) analvsis was vsed in order to evaluate the variation at the DNA
level.

The obtained results showed that the treatment of bean seedlings with selected metals resulted
with an increase of the contents of Cu, Mn, Pb, Ni, Cd and Zn and changes in the total
antioxidant capacity, evident from the decreasing of total antioxidants (in pmol FeSO4 L) in
samples exposed to metals. RAPD profiles generated by treated samples were different from
those obtained using control DNA. Events observed following the metal exposure were
variations i the disappearance of bands andfor appearance of new bands in “DNA
fingerprints™.

We hope that the results of our research may provide a new insight into understanding metal
phytotoxicity and use of plant bio-assays as sensitive tool for detecting genotoxicity.



