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Effects of Cadmium on Reactive Oxygen Species Metabolism,
Activities and Gene Expressions of Superoxide Dismutase and
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Abstract: [Objective] The aim of this experiment was to examine the effects of cadmium stress on the metabolism of reactive
oxygen species (ROS), the activities and the gene expressions of superoxide dismutase (SOD) and catalase (CAT) in maize (Zea
Mays) plants. [Method] Maize seedlings were treated with 0, 5, 20 and 100 umol-L™ Cd for periods of 12 to 168 h under
hydroponic condition. [Result] The results showed that the generation rate of superoxide radical (O7) was increased at first with Cd
stress, then decreased in leaves and roots after 24 h and 48 h Cd exposure respectively. The levels of hydrogen peroxide (H,0,) rose
with the increasing cadmium concentration and the prolonged Cd exposure time. SOD activities in plants were enhanced by 12 h and
24 h Cd exposure. Moreover, higher SOD activities in leaves and roots were observed under higher Cd concentrations. The
expressions of genes encoding SOD showed the same trends as SOD activities in plants exposed to Cd, indicating that Cd affected
SOD function in gene transcription level in maize plants. CAT activities in plants were increased with 5-20 pmol-L" Cd treatments,

but decreased under 100 pmol-L™! Cd exposure. CAT gene expressions in leaves increased with Cd concentration and exposure time,
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suggesting that Cd caused post-translation modification of CAT protein. [Conclusion] The ROS generation in maize seedlings was

induced by Cd stress, which might result in the changes of antioxidant enzymes such as SOD and CAT in their activities and

corresponding gene expressions.
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Fig. 1 Effects of different Cd treatments on O7 generation rate of maize seedlings
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Fig. 4 Effects of differernt Cd treatments on CAT activitiy of maize seedlings
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Fig. 5 Effects of differernt Cd treatments on gene expressions of SOD and CAT of maize seedlings
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