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Effects of Dagang crude oil on partial antioxidant enzymes
and metabolic enzymes in Scapharca subcrenata Lischke
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Abstract: To measure the activities of antioxidant enzymes, i.e., superoxide dismutase (SOD), catalase (CAT), and
glutathione peroxidase (GPX), and metabolic enzymes, i.e., acid phosphatase (ACP), alkaline phosphatase (AKP),
Na'/K" ATPase, and Ca’"/Mg*" ATPase, in the gill and muscle tissues of local bivalve, the Tianjin population of
Scapharca subcrenata Lischke was used. The lipid oxidation degree (content of malondialdehyde [MDA]) was also
measured. Exposure tests of four concentrations (i.e., 0.01, 0.1, 1, and 3 mg/L) of the water-soluble fraction (WSF)
of Dagang crude oil were conducted. The integrated biomarker response index was used. Results showed that, under
the influence of the WSF, the SOD, CAT, and GPX activities exhibited a dose—effect relationship. MDA initially
increased and subsequently decreased. In both gill and muscle tissues, MDA accumulated in the 3 mg/L group. The
ACP, AKP, and Ca**/Mg*" ATPase activities showed a slight dose—effect relationship. ACP responded more rapidly
than AKP. Na'/K" ATPase was more vulnerable than Ca**/Mg®" ATPase. During the exposure tests, the WSF influ-
enced the gill tissues more obviously than the muscle tissues. As a result, the gill exhibited higher SOD, GPX, and
MDA activities than the axe foot. By contrast, the gill exhibited lower CAT activity than the axe foot. The R val-
ues of the muscle and gill tissues initially decreased and subsequently increased. Dose—effect and time—effect rela-
tionships between WSF concentration and exposure time were observed. Moreover, differences between the two

groups were detected. The cumulative Rjg values of muscle tissues were higher than that of gill tissues.
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