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Fig. 1 The cumulative mortality rate of H. chinensis under vari-
ous concentrations of Cu”*
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Tab. 1 Two-way ANOVA analysis of the effects of various cop-
per ion concentrations and exposure time on the key enzymes in
TCA cycle and free radical metabolism in the mitochondria of the
liver of H. chinensis

Source df F
ICDHm

Time 4 0.520
Concentration 5 9.206"
x Time xconcentration 20 0.261

o- o-KGDH

Time 4 12.370™
Concentration 5 9.811"
X Time xconcentration 20 2.476"

anti--O,~

Time 4 1.136
Concentration 5 25.479"
x Time *concentration 20 2.623"

H,0,

Time 4 25.585"
Concentration 5 14.336"
x Time xconcentration 20 4.869"

inhibit--OH

Time 4 3.009™
Concentration 5 7.748"
X Time xconcentration 20 0.373

NO

Time 4 1.494
Concentration 5 17.922"
x Time Xconcentration 20 0.312

NOS

Time 4 1.588
Concentration 5 17.909™
x Time xconcentration 20 1.426

Ho (P<0.05), «“**» (P<0.01)

Note: “*”significant difference (P<0.05), “**” highly sig-
nificant difference (P<0.01)

Fig. 2 The effects of Cu®* concentrations on the activity of
ICDHm in the mitochondria of the liver of H. chinensis

, ( )

(P<0.05); s (
) (P<0.05)

Different capital letters on the columns denoted significant differ-
ences in biochemical indicators between different concentrations
(for the same exposure time) (P<0.05). Different small letters de-
noted significant differences in biochemical indicators between
different exposure times (under the same concentration) (P<0.05).
The same applied bellow
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Fig. 3 The effects of Cu** exposure on the activity of a-KGDH in the mitochondria of the liver of H. chinensis
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Fig. 4 The effects of Cu®" exposure on the anti--O, activity in the mitochondria of the liver of H. chinensis
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Fig. 5 The effects of Cu*" exposure on the H,0, content in the mitochondria of the liver of H. chinensis
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Fig. 6 The effects of exposure time on the inhibit--OH activity in
the mitochondria of the liver of H. chinensis
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Fig. 7 The effects of Cu®" concentration on the inhibit--OH activ-
ity in the mitochondria of the liver of H. chinensis
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Fig. 8 The effects of Cu®* concentration on the NO content and
NOS activity in the mitochondria of the liver of H. chinensis
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THE EFFECTS OF ACUTE COPPER STRESS ON TCA CYCLE AND FREE
RADICAL METABOLISM IN THE LIVER OF HOPLOBATRACHUS CHINENSIS

LI Bin, HUANG Yan, SHAO Chen and WANG Yu
(Institute of Ecology, Zhejiang Normal University, Jinhua 321004, China)

Abstract: In this study, we applied acute toxicity test to investigate the toxic effects of copper ion (Cu*") on tricarbo-
xylic acid cycle (TCA) and free radical metabolism in the mitochondria of the liver of Hoplobatrachus chinensis. We
treated the animals with Cu®" at different concentrations and for different exposure time, and tested the activities of
TCA-related enzymes and free radicals. We found that although Cu®" at high concentrations could reduce the activity of
ICDHm, prolonged exposure time had no significant effect on ICDHm (P > 0.05). We did not observe cross effects be-
tween the concentration of Cu®* and the exposure time on the activity of ICDHm (P > 0.05). However there were sig-
nificant cross effects between the exposure time and the concentration of Cu®>" on the activity of a-KGDH (P < 0.05).
The activity of 0-KGDH decreased when exposed to Cu®’, and the lowest activities were detected when the exposure
times were 24h and 96h and concentrations were 4.0 and 6.0 mg/L. In terms of free radical metabolism, the exposure
time and copper concentration had strong cross effects on the activities of anti--O, and H,0, (P < 0.05), but not on the
activity of inhibit--OH, the content of NO, and the activity of NOS. The activities of anti--O, decreased along with the
increase in the concentration of Cu®. The content of H,0, increased after the treatments and perked at 24h and 6.0 mg/L.
There was a negative correlation between the activity of inhibit--OH and the exposure time and the concentration of
Cu”". Along with the increase in the concentration of Cu’’, the content of NO and the activity of NOS first increased and
then decreased to the values of the control group, and the maximum values appeared in the 6.0 mg/L group. Our study
demonstrated that the acute exposure of Cu®* could have significant toxic effects on TCA cycle and free radical metabo-

lism in the mitochondria of the liver of H. chinensis.

Key words: Hoplobatrachus chinensis; Copper ion; TCA cycle; Free radical metabolism; Toxic effect



