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EFFECTSOF COPPERON ANTIOXIDANT ENZYM ESACT IVITIESAND
M ETALLOTHIONEIN CONCENTRATIONOFBELLAM YA PURIFICATA

ZHANG Qing-Shun, HOU Jian-Jun, L 1U Xiang-Jiang, LUO Jie-Xuan,
and X ONG Bang-Xi
( College of Fisheries Huazhong Agricultural U niversity, Wuhan 430070, China)

Abstract: An experiment was conducted to study the effectsof copper (Cu’") on the antioxidant enzymes activities of the
Bellamya purificat, such as superoxide disnatase (S0D), catalase (CAT), glutathione S-tranderase (GST), concentra-
tions of glutathione (GSH) and metallothionein (MT) at different concentrations of Cu’* (0, 0.005, 0.01, 0.02 and
0.05mg/L) and different exposure times (0—14d) . In order to evaluate the mechanisnsof oxidative stress and damnifi-
cation of Cu”" on B. purificat, gills and liverswere chosen o analyse the biochenical reponses, because these organs
were brought into contact with envirormental pollutants nearly. The results showed that Cu’* had significant influence on
the activitiesof SOD, CAT, GST and the concentrations of GSH, MT in both gills and liversof B. purificat, and such
effects are significantly related to increased exposure time and dosage. The antioxidant enzymes activities in gillsand livers
could be markedly activated at the beginning daysof Cu’” exposure, such as SOD in4d, CAT in3d, and GST in 4d after
expoaure. The activitiesof SOD, CAT and GST decreased with the increase of exposure time, till they were inclined o be
inhibited in the 5d. On the last day of exposure, the antioxidant enzymes activities in treamentswith 0. 005mg/L of Cu’
goproached o the nomal value, in 0.05 mg/L of Cu”* were inhibited, and in 0. 01mg/L of Cu’* were induced. The ac-
tivities of enzymes in treamentswith 0. 02 mg/L of Cu’" was activated in liver and reversed in gill. Changesof GH in
livers and gills consisted with that of GST, which was enhanced when Cu?* exposure began in several days GSH concen-
trations in liverswere induced after 5-day-Cu’* exposure, which in gillswere induced after 4-day-Cu”* exposure. GSH
contents increased in low dosage (0. 005 mg/L) group and decreased in high dosage (0. 05 mg/L) group alongwith con-
tinuous Cu*” exposure. TheM Ts ((concentration of metallothionein) in liversand gillsof B. purificata were induced during
the whole exposure process M Ts in all groups increased significantly within 12h CU** exposure (p <0.01), decreased
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dightly later, then increased again, thereafter, reached to a peak value, and then decreased to a stable level on the 14d
at last MT in livers in treamentswith 0. 01 mg/L of Cu’" was extramely significantly induced during the whole process
(p<0.01), which in gillswas al® significantly induced (p <0.01) excepton the 10d of exposure. On the last day of
exposure, theM Tsin liversand gillswere extramely significant induced (p <0.01) except that of livers in treaimentswith
0.05mg/L of Cu". These results suggested that all these parameters above were sensitive o the exposure of Cu’ " and
could be used as biomarkers o evaluate the aguatic envirorment Cu’” pollution and its ecological risk.

Key words Cu’"; Superoxide disnatase; Catalase; Glutathione S-transferase; Glutathione; M etal lothionein; B ellamya purifi-
cata



