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Effects of Cadmium on SOD and CAT in Hepatopancreas, Antennary Gland and Gill of Procambarus clarkii
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cademy of Fisheries Sciences, Jingzhou 434000, China)

Abstract: The correlation between heavy metals pollution and crustacean’s response is widely studied. The crayfish, Procambarus clarkii,
has been extensively studied as a bioindicator of the effects of pollutants and also for its economic importance. This study aimed at evaluating
the role of antioxidant defenses during cadmium—-induced oxidative stress. The superoxide dismutases(SOD) and catalase (CAT) in hep—
atopancreas, antennary gland and gill of crayfish were investigated, which induced by cadmium at different concentrations and exposure
times. Results showed : when crayfish were treated with 10 mg+ L™ Cd*, the activities of SOD and CAT in hepatopancreas and antennary gland
were first increased swiftly at earlier stage and then decreased to a stable lower level after 72 hours, while SOD and CAT activities in gill were
not affected significantly( P>0.05). When crayfish were exposed to a higher concentration(30 mg+L™), the activities of SOD and CAT in hep—
atopancreas, antennary gland and gill were inhibited significantly( P<0.05). In addition, SOD and CAT activities in gill were lower significant—
ly than those in hepatopancreas and antennary gland( P<0.05 ), the stress response to Cd** were more sensitive in hepatopancreas and anten—
nary gland than in gill. These suggested that the antioxidant enzyme system in hepatopancreas and antennary gland played an important role
on resisting Cd** at the earlier stage, while the activities of antioxidant enzyme were inhibited significantly at the later stage. In addition, the
lower concentration of cadmium(7.5 mg+L™") induced the activities of both SOD and CAT in hepatopancreas and antennary gland, while the
higher concentration of cadmium(30 mg+L™") inhibited significantly the activities of antioxidant enzyme in the three kind of tissues, this indi—
cated that the antioxidase system might be damaged by the higher concentration of cadmium.
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Table 1 Mortality rate in the acute toxicity test of cadmium

on Procambarus clarkii

T3 %
WEm 30 48 76.8 1228  196.8
Control mg-L"  mg-L' mgL' mg-L'  mgL’
12 0 0 0 0 30 30
24 0 0 0 40 80 100
36 0 0 0 40 90 100
48 0 0 10 60 100 100
7 0 0 10 70 100 100
9 0 0 10 70 100 100
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Figure 1 Effects of 10 mg-L" Cd* on the SOD activities of

hepatopancreas, antennary gland and gill in Procambarus clarki
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Figure 2 Effects of 10 mg-L" Cd* on the CAT activities of

hepatopancreas, antennary gland and gill in Procambarus clarkii
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Table 2 The difference of SOD activities among hepatopancreas,

antennary gland and gill in Procambarus clarkii

SOD 3 43/ U+mg'pro
finh A3 i JH- R fif
0 74.846 2+2.716 8a  69.707 4+2.000 Sa  52.671 2+3.286 8c
12 96.608+2.384 2a 72.055+2.644 7Th  57.562 2+1.593 6¢
24 103.453 2+3.679 6a  85.446+2.901 7b  54.602 4+2.473 5¢
48 133.359 2+5.33a 118.485 4+4.089 8b 51.879 8+2.375 2¢
72 111.931 4£5.592 9a  84.023 8+3.873 4b  55.170 4+4.552¢
96  102.453 2+3.650 7a  82.223 8+1.981 7h 52.279 8+2.358 4c¢
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Table 3 The difference of CAT activities among hepatopancreas, 140 E% JFE ﬂ:i
antennary gland and gill in Procambarus clarkit 120 & O g

CAT 3% 3/ U+mg'pro

R {a)/h

ST fil £ iR fif
0 121.85+3.756 7a  87.864+3.154 8b  41.743 4x2.056 33c¢
12 129.262+5.984a  93.046x4.675h  44.664+3.839 8¢

24 185.224+4.464 4a  192.67+4.986 9a
48 134.446+4.8471 2a  134.581+5.028 4a
72 102.372+5.328a 49.464+3.546b

38.642+5.265 1b
46.264+4.782 1b
39.524 8+4.79%4c¢

96 103.668+4.046a 56.672+2.867h 36.065 6+3.942¢
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Figure 3 Effect of different cadmium concentrations on SOD
activities of hepatopancreas, antennary gland and gill in

Procambarus clarkii after treated 96 hours
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Figure 4 Effect of different cadmium concentrations on CAT
activities of hepatopancreas, antennary gland and gill in

Procambarus clarkii after treated 96 hours
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