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Genotoxic Effects of Nickel on Root Tip Cells of Vicia faba L.

LIU Wen-hai, FENG Tao, HE Yan, PENG Xi—xu, WANG Hai—hua

(School of Life Sciences, Hunan University of Science and Technology, Xiangtan 411201, China )

Abstract ; Nickel is one of the most toxic environmental pollutants affecting genetically the various organisms. In order to evaluate the genotox—
icity of nickel and the feasibility of nickel pollution detection by Vicia faba—micronucleus test, we examined the growth, mitotic index, rate of
micronuclei formation and chromosome aberrations in root tip cells of Vicia faba L. after exposure to different concentrations of nickel nitrate
ranging from 5 to 5 000 pwmol L™ The results showed that nickel enhanced significantly the growth of root tip cells and mitotic index, but had
no evident effects on the formation of micronuclei and chromosome aberrations at low concentration of 5 pmol - L™". However, higher concentra—
tions of 10~5 000 wmol - " nickel decreased the growth of root tip cells and mitotic index with significant dose—effect relationship. The rate of
micronuclei and chromosome aberrations was increased dose—dependently, reaching the maximum values at 100 pmol - L™ and 50 pwmol - 1.7,
respectively, followed by a drop with the increase of nickel concentrations, however, both higher than those of the control. Fragmental and lag—
ging chromosomes were predominant in chromosome aberrations caused by nickel. These results indicate that nickel exerts genotoxicity to root
tip cells of Vicia faba L. to a certain degree, as shown by micronucleus formation and chromosome aberrations. The results also indicate that Vi—
cia faba—micronucleus test is feasible for detection of nickel pollution in environment at certain concentrations ranging from 5 to 500 pwmol - L.

Keywords: nickel; genotoxicity; micronucleus; mitotic index; chromosome aberration; Vicia faba L.
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Figure 1 The effect of nickel on root growth and mitosis index of root tip cells in Vicia faba L.
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Figure 2 The effect of nickel on the rate of micronucleus (A )and chromosome aberration (B )in root tip cells of Vicia faba 1.
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Figure 3 Micronuclei and chromosome aberrations induced by nickel in in root tip cells of Vicia faba L.
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