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Effects of Cd’* on Glutathione System of Hepatopancreas and Gills in Freshwater

Crab Sinopotamon yangtsekiense

LIU Nas> YAN Bo, LI Yong-quan, WANG Qian, WANG Lan
(College of Life Science and Technology, Shanxi University, Taiyuan 030006, China)

Abstract: Laboratory experiment was carried out to determine the oxidative status in freshwater crab Sinopotamon yangtsekiense exposed to Cd**
(7.25, 14.5, 29, 58 and 116 mg/L) for different treating times (24, 48, 72 and 96 h). The indexes were measured in the hepatopancreas
and gills of the crab, which include the levels of reduced glutathione ( GSH) and oxidized glutathione (GSSG), the activities of glutathione
peroxidase ( GPx), glutathione S-transferase ( GST) and glutathione reductase ( GR), as well as the ratio of GSH/GSSG. In the
hepatopancreas; there was a gradual decrease in the level of GSH and it was (28.805 + 2.239) mg/g at 116 mg/L for 96 h while there was an
initial elevation and later decrease in the activity of GPx which associated with no significant differences in the level of GSSG and the activities
of GST and GR compared with controls. In the gills, with the increase of concentration of Cd** and duration in treatment, the level of GSH
was decreased gradually while there was no pronounced change of the level of GSSG. The activity of GPx was enhanced notably and then was
reduced, and the activities of GST and GR were decreased by 44% and 79% after exposed to Cd™* for 96 h. There were evident reduction in
the ratio of GSH/GSSG in both hepatopancreas and gills. The results demonstrated that the changes in the studied indicators of oxidative stress
(GSH, GSSG» GPx, GST, GR and GSH/GSSG ratio) may sensibly reflect the oxidative stress to aquatic animal induced by Cd** and the
GSH/GSSG ratio could be considered as a biological monitoring index of the pollution induced by Cd** in aquatic ecosystems.
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Table 1

25 GSH/GSSG LLEHF

MY (mean + SD» n=3)
Effects of Cd®* on GSH, GSSG levels and GSH/GSSG ratio in hepatopancreas of S . yangisekiense (mean + SD, n =3)

Ak FREF (] /1 Cd?* W /g 17! GSH & it /mg*g~! GSSG i /mgeg™! GSH/GSSG
0 45.319 +0.695 0.195 +0.017 233.498 + 22.415
7.25 45.067 +0.945 0.197 £0.021 230.953 +30.781
" 14.5 43.290 + 0.948 0.185 +0.009 234.995 + 16.907
29 41.450 +0.562 0.178+0.016 234.024 + 19.558
58 37.901 +1.749" 0.199 +0.025 191.687 = 19.042
116 33.476+2.365" 0.201+0.012 167.609 +21.099
0 45.672+0.917 0.198 +0.016 231.385 £21.195
7.25 44.896 + 1.222 0.195+0.011 230.500 + 18.203
48 14.5 43.228 + 1.520 0.188 +0.027 232.457 £27.178
29 40.874+1.075" 0.184+0.031 226.085 + 40.093
58 36.120£1.028" * 0.203 +0.010 178.620 + 12.924
116 30.536 +0.760" * 0.197 £0.022 156.207 +20.124"
0 44.427 +0.687 0.199 +0.027 226.166 + 36.341
7.25 44.382+0.572 0.188£0.019 238.080 + 24.226
- 14.5 41.868 +0.278" 0.186+0.013 226.318 + 17.430
29 39.640 £0.994™ * 0.177 £0.025 226.567 + 33.533
58 31.393+1.227" " 0.188 +0.010 167.510 + 15.060 "
116 29.731+1.193" " 0.207 £0.011 143.815+7.363" ~
0 45.479 £ 0.824 0.193 £ 0.020 237.063 = 26.868
7.25 43.931+£1.122 0.193+0.019 229.476 +28.213
96 14.5 41.167 +0.266 " 0.185+0.017 223.401 +20.982
29 39.219+0.722% * 0.190 +0.028 208.705 +27.923
58 33.485£2.469" 0.201 £0.014 167.746 + 24 848~
116 28.805£2.239" " 0.194 +0.020 149.557 +23.139" ~

FAEE(p<0.05); « « RREFMEE(p<0.0D, T

B X 7.25 mg/L

O 14.5mg/L 829 mg/L
8 58 mg/L
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Fig.1 Effect of Cd** on GPx activity in hepatopancreas of S . yangtsekiense
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Fig.2  Effect of Cd* on GST activity in hepatopancreas of S. yangtsekiense
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Fig.3 Effect of C®* on GR activity in hepatopancreas of S . yangtsekiense
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Table 2 Effect of Cd** on GSH, GSSG levels and GSH/GSSG ratio in gills of S. yangtsekiense (mean = SDs n =3)

GSH/GSSG tLERI MM (mean + SD» n=3)

Ak FREF (] /1 Cd?* W /g 17! GSH & it /mg*g~! GSSG i /mgeg™! GSH/GSSG
0 13.258 +2.037 0.227+0.015 58.446 = 8.234
7.25 11.455+1.289 0.201+0.015 57.038 +3.980
" 14.5 10.500 + 0.752 0.201 +0.009 52.366 +5.428
29 9.494 +1.111 0.208 +0.009 45.854 +7.256
58 6.276 +0.434" 0.200+0.008" 32.119 = 27.861
116 8.135+0.329 0.206 +0.009 39.521+3.217
0 14.329+0.979 0.223+0.013 64.139 +0.684
7.25 14.096 = 0.985 0.200+0.018 70.514 + 3.883
" 14.5 11.952+0.061" * 0.202+0.013 59.405 + 3.324
29 9.588 +0.444 "~ 0.204 +0.007 47.055+3.077"
58 8.840+0.230" 0.195+0.012 45.405+3.841" "
116 8.465+0.464" 0.199 +0.009 42.461+1.031"
0 14.239 +1.028 0.210+0.012 67.987 = 6.894
7.25 13.154+0.983 0.186+0.025 71.202 + 6.553
. 14.5 10.907 +0.339 " * 0.188 +0.012 58.202 + 4.859
29 9.543+0.539" 0.200 +0.009 47.676 £2.996" *
58 8.992+0.325" 0.192+0.011 46.789 £ 1.007" *
116 7.860+0.134" " 0.196 +0.012 40.167 £3.227" "
0 13.379 +0.907 0.230+0.018 58.126 % 1.358
7.25 11.403 +0.358" 0.198 +0.013 57.588 +2.286
0% 14.5 9.961+0.161" " 0.199 +0.007 50.027 +2.406 "
29 9.694+0.233" * 0.203 +0.013 47.934+4.121""
58 8.434+0.429" " 0.201+0.011 42.106 £3.078" *
116 8.507+1.261" " 0.201 +0.018 42.408 +4.852" *
10 6);72 F1 96 hs GR i JI B Cd** W FE (1 35 K S~
. sl - P .24 96 h Cd** W 116 mg/LIN » GR35 Jy B0t 41
g A 058mg/l 116 mg/L BT 79% .
g 6 i
§ 4 - s L 8 X 8 725mg/L © 14.5mg/L
Es y 2 29mg/lL. B58mg/L B8 116 mg/L
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4 8 6

Fig.4 Effect of Cd®* on GPx activity in gills of S. yangtsekiense
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Fig.5 Effect of Cd®* on GST activity in gills of S. yangtsekiense

24 F 48 h, C&* % GR MIWE L W% %

Mg C ]

72 9
i fEl/m
E6 Cd* MHTERELR GRIENRIFMN
Fig.6 Effect of C®* on GR activity in gills of S. yangtsekiense
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