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Effects of starvation stress on the activities of antioxidant enzymes
and cell ultrastructure of Charybdis japonica

DING Aixia
( School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China )

Abstract: Using the transmission electron microscopy and spectrophotometry, the current study was designed to
investigate the effect of the starvation stress on the activities of superoxide dismutase (SOD), catalase (CAT) and
the ultrastructure of 4 tissues (gill, hepatopancreas, heart and muscle) in Charybdis japonica. The results
indicated that SOD and CAT activities in Charybdis japonica exhibited high tissue specificity. The order of SOD
activity distributed in different tissues from high to low was heart, gill, muscle and hepatopancreas. The order of
CAT activity was hepatopancreas, heart, gill and muscle. SOD and CAT activities have been changed , following
the introduction of the starvation stress. SOD holistically showed a significant stimulating effect within 16 days.
CAT in gill was alleviated and CAT in hepatopancreas showed initial decrease and subsequent increase. The
ultrastructure of four tissue cells were significantly altered under the starvation stress. Swelling gill filament,
thinning cuticle and partially dissolved mitochondria was evident in Gill cells. Decreased microvilli,
mitochondrion partly disintegrated, expanded endoplasmic reticulum and a few irregular nuclei was found in
hepatopancreas cells. Mitochondria in heart cells was partially dissolved and myofibrils were swelled. Chromatin
of muscle cells were pagans. It is concluded that Charybdis japonica itself has limited defense ability against
starvation stress.

Key words: Charybdis japonica; starvation; antioxidant enzyme; ultrastructure



