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Effect of Cadmium Ion and Lead Ion Induced Stress on Anti—oxidative Genes Expression in Perennial Ryegrass

Cells

WANG Hui-zhong, LI Juan

(Department of Chemistry and Life Science, Chuzhou University, Chuzhou 239000, China )

Abstract: Heavy metal ion—induced stress is one of adverse conditions to plant grown, Cadmium (Cd) and Lead (Pb) are among the most toxic
of industrial pollutions. When the heavy metal is accumulated in soil by heavy metal pollutant, it will enter into plant and will badly menace
agricultural products. Anti—oxidative enzyme is the most important metabolism enzyme in cells which metabolism and catabolism reactive
oxygen species (ROS) in cells induced by adverse condition stress. The expression of the anti—oxidative enzyme gene will be affected by ROS.
So, the state of some anti—oxidative enzymes genes expression affected by heavy metal ion—induced stress is important reference factor of se—
lecting some tolerate plant. Using comparison between RNA blot, the paper analyzed the expression of Mn—sod(manganese—containing super—
oxide dismutase gene), Cat (catalase gene), Gpx (gluthation peroxidase gene) and A px (ascorbate peroxidase gene) by heavy metal-induced, in
perennial ryegrass (Lolium perenne) exposed to heavy metal ion—induced stress for 0~24 h. Because of the influence upon the perennial rye—
grass cell genes expression induced by both of metal ions is different, cadmium ion stress caused more intense oxidation stress to cell
metabolism than lead ion stress, and the enzymes genes expression have been induced by this stresses is different, too. Northern blot analyses
showed that the transcription of 4 genes is induced by both of ion—induced oxidative stress. In continuous cultures, the expression of Mn—sod
is strongly stimulated upon increased to both metal ions within 4 h after stress treatment. Mn—sod transcript level is continued to increase until
24 h. But, the gene expressional intensity induced by cadmium stress is more than that induced by lead stress in same time. Cat transcript
level began increased after stress 8 h and remained at elevated levels until 24 h. Gpx and Apx transcript level is not alike deal with different
metal ions. The effect of cadmium ion—induced stress on the gene expressional intensity is more than that of lead ion—induced stress, too.

Keywords: heavy—metal ions stress; cadmium; lead; perennial ryegrass; gene expression
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Figure 1 Change of some anti—oxidative genes expression on

cadmium stress at different time in ryegrass roots
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Figure 2 Comparison between RNA-blot analyze for cadmium stress—inducible anti—oxidative genes expression in ryegrass roots
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Figure 3 Change of some anti—oxidative genes expression

on lead stress at different time in ryegrass roots
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