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Abstract: Cd”" treatment could lead to a significant accumulation of proline, sequential up-regulation of activi-
ties of the key enzymes (ornithine-5-aminotansferase, arginase, A'-pyrroline-5-carboxylate synthetase and glu-
tamate dehydrogenase) for proline biosynthesis, and inhibition of activity of the key enzyme proline dehydroge-
nase for proline degradation in tobacco (Nicotiana tabacum L.) suspension cells. These results indicated that
the Cd”* stress-induced proline accumulation in the tobacco cells might be a combined result of the orderly acti-
vation of the ornithine pathway and the glutamate pathway of proline biosynthesis, and inhibition of proline
degradation pathway. Furthermore, Cd*" stress increased the production of H,0,, activities of the H,0O, produc-
ing-related enzymes (plasma membrane NADPH, cell wall polyamine oxidase, covalently and ionically-bound
cell wall peroxidases), the product (MDA) of membrane lipid peroxidation and oxidation stress in the tobacco
cells. Exogenous application of proline significantly decreased H,O, production, MDA content and oxidation
stress induced by Cd*" stress. The inhibition of H,0, production by exogenous proline might be due to the de-
clined activities of the H,0, producing-related enzymes under Cd*" stress.
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Fig.1 Changes of proline content in the tobacco cells under
Cd* stress
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Fig.2 Changes of arginase (A) and ornithine-3-aminotans-

ferase (B) activities in the tobacco cells under Cd*” stress
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Fig.3 Changes of glutamate dehydrogenase (A) and
A'-pyroline-5-carboxylate synthetase (B) activities
in the tobacco cells under Cd*" stress
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Fig.4 Changes of proline dehydrogenase activity in the
tobacco cells under Cd** stress
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Fig.5 Change of H,O, production in the tobacco cells under
Cd™ stress
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Fig.6 Inhibitory effect of proline pretreatment on the Cd*'-
induced H,0O, production in the tobacco cells
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Fig.7 Effect of proline pretreatment on MDA content in the
tobacco cells under Cd*" stress
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