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Accumulation and Degradation of Microcystins and Their Effects on Activities of Three Kinds of Enzymes
in Liver of Bellamya Aeruginosa

ZHANG Shuang-ling, LU Kai-hong, ZHENG Zhong-ming, PAN Jie—hui, ZHU jin-yong

(Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo University, Ningbo 315211, China)

Abstract: A species of freshwater snail (Bellamya aeruginosa) was exposed to different concentrations of microcystins (MC) with the control
group fed only by Scenedesmus quadricanda, the mixed group fed by 50% S. quadricanda + 50% Microcystis aeruginosa, and the blue—algae
group fed by only M.aeruginosa. Concentration of MC in the culture solution and the hepatic tissue of the snails was measured using the En
zyme —linked immuno—sorbent assay (ELISA). The average concentration of MC in the control, the mixed and the blue-algal group was
0, (14.47+1.22) and (29.47+2.43) pg- L. After 15-day’s exposure, B. aeruginosa was transferred to S. quadricanda culture for MC degrada—
tion with a 15-day duration. The MC content in the liver of B. aeruginosa in both experimental groups (the mixed and the blue—algal group) all
increased initially, then decreased, and increased again during the exposure period. The content of MC was significantly higher in the mixed
group than that in the blue-algal group. The activities of acid phosphatases (ACP) and alkaline phosphatases (ALP) as biomarker enzymes
changed in a time—dependent manner in response to MC concentration in the liver of B. aeruginosa. The activity of glutathione—S—transferase
(GST) as a biomarker enzyme of detoxification was induced initially and then inhibited in the mixed group during the exposure period. Initial
activity of GST in the blue—algal group did not change significantly, but increased remarkably at the late stage of the exposure. A gradual yet
incomplete elimination of MC content was observed during the degradation period. And these enzymatic activities all decreased during the

course of degradation. These changes were very prominent in the livers. The changes in ACP, ALP and GST activities in the experiment sug—
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gest that these enzymes were actively involved in the detoxification process in B. aeruginosa tissue contaminated with MC. The results of this

experiment demonstrated that the activities of ACP ALP and GST may be used as stress biomarkers of B. aeruginosa and other aquatic inver—

tebrates contaminated by MC.
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Figure 1 Accumulation and degradation of MC in liver of B. aeruginosa
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Figure 2 Effect of MC on acid phosphatase (ACP) activity in liver

of B. aeruginosa
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Figure 3 Effect of MC on alkaline phosphatase (ALP)

activity in liver of B. aeruginosa
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Figure 4 Effect of MC on glutathione—S—transferase (GST) activity

in liver of B. aeruginosa
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