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Fig.6 Effects of single and combined stress of Cd*" and Cu** on
POD activities of P. aibuhitensis
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Fig.7 Effects of single and combined stress of Cd*" and Cu®” on
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EFFECTS OF SINGLE Cu, Cd, AND Cu-Cd COMBINED STRESS ON DIGESTIVE
ENZYME ACTIVITIES AND ANTIOXIDANT INDEXES OF PERINEREIS
AIBUHITENSIS

CHEN Qiang"? LI Zhong-Bao"? ~GAO Zhan"?

(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Fujian Provincial Key Laboratory of
Marine Fishery Resources and Eco-environment, Xiamen 361021, China)

Abstract An experimental ecology method was conducted to investigate digestive enzyme activities and antioxidant
indexes of Perinereis aibuhitensis exposed to different concentrations of heavy metal ions Cd*", Cu*", and their
combination (Cd**-Cu®") from 3d to 9d. Results show that the factors of Perinereis aibuhitensis show different variation
patterns under different concentrations of metal ions, and all factors were affected by the interaction effect of Cd*" and Cu**
in the combined stress experiments. The activity of amylase in P. aibuhitensis was the highest among the three digestive
enzymes, and the activity of protease was higher than that of lipase. Single Cd*" and Cu®" could stimulate amylase to cope
with the stress environment, and stimulation of single Cd*" and Cu®" stress on amylase was stronger than that of Cu-Cd
combined stress. Compared with the control group, when P, aibuhitensis were exposed to low concentrations of single Cd*"
and Cu”", their protease activities decreased in the early experimental period; when exposed to high concentrations of
single Cd*" and Cu™, their protease activities increased in the early experimental period. There was a synergy interaction of
Cd*" and Cu®" on protease activities in the early period of combined stress experiment. Treatment with Cd*" and Cu®" had
an inhibitory effect on lipase activities. Cd*"and Cu”" stress showed inductive effect on the activities of the SOD and CAT.
POD activities in the single Cd*" stress groups were significantly induced and positively correlated with the Cd*" stress
intensity. In the later period of the experiment, the POD activities in the single Cu®" stress groups significantly increased. In
the combined stress experimental process, the POD activities in the low concentration of Cu®" groups were significantly
induced, and those in the high concentration of Cu** groups were significantly inhibited. GXH-Px activities and MDA
contents in all experimental groups were significantly higher than those of the control group. In the combined stress
experimental process, GXH-Px activities had obviously positive correlation with Cu®" level, and showed a negative
correlation with Cd**. When P. aibuhitensis were exposed to Cd*" and Cu’" stress for 3d or 6d, some significant
effect-dosage relationships occurred, the content of MDA could be one of potential biomarkers to monitor marine
contamination of heavy metals.

Key words heavy metal; Perinereis aibuhitensis; stress; digestive enzyme activities; antioxidant indexes



