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Effects of copper in water on distribution of copper and
digestive enzymes activities in Eriocheir sinensis

YANG Zhibiao', ZHAO Yur-long', ZHOU Zhong-liang', ZHOU Xin®>, YANG Jian®
(1. School  Lie Science, East China Normd University, Shanghai 200062, China;
2. Freshwdaer Fisheries Research Centa ¢ Chinese A cademy  Fishery Sciences, Wuxt 214081, China)

Abstract: Effects of different water-bome (X)pper(Cu2+ ) (0.00, 0.01, 0.10, 1.00, 5.00 mg* L~ l) on distribution of copper in the
body of Eriocheir sinensis and activities of some main digestive enzymes were stulied by Single Gradient Factor Experiments.
Among gill, epidermis and hepatopancreas of the animals i the control group without additive Cu®* , average Cu®* was 0. 074,
0.036, 0.023 mg* g~ ' wet weight, respectively, which were determined by ICR-AES. When increasing of wate~bome Cu®" except
for the hepatopancreas and epidermis in tested group with 0. 01 mg® L™' waterbome Cu®*, Cu®* level increased significantly
(‘analyzed by SPSS sftware) in all organs dudied and especially in the hepatopancreas. In the tesed group in which water bome
Cu® was5.00 mge L™ !, Cu®* level among the gill, epidermis, and hepatopancreas was 0.307, 0.191, 0.341 mg* g~ ' wet weight,
respectively. Furthermore, in the hepatopancreas the inhibiion effect could be noted on activities of some important digestive
enzymes, such as the typase, pepsin, amylase and cellulase n different extents during increase of water bome Cu" . Tt isnotable that
such effect on the amylase was the most obvious even the level of additive Cu®* was only 0. Olmg® L™ ' that is the level of the
National Water Purity Standard for Fisheries. Comparing with the control group, the activity of the amylass dropped sharply from
305.01%32.23 to 36.81 £4.84 U* mg™ . The maximum inhibition rate of this enzyme could be recorded as high as 89.96% in the
teded group with 5.00 mg® L™ ' of wate=borne Cu>* . In contrast, the activity of the lipase enzyme was found increasing in all tesed
groups between 346. 15% to 646.15% . The present study suggests that the different functional characteristics of the gill, epidemis
and hepatopancreas may contribute to the change of Cu®* distribution pattern among these organs for Eriocheir sirensis when the

additive Cu® level in waler was increased. Meanwhile, the hepatopancreas seems 1o be the main bioac Cu®* mulation site, as well as
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the metabolic organ for Cu* .

sensitively ndicate the inhibiion effect of Cu® as well as its toxicity .
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Moreover, the variations on the activity of the typase, pepsin, amylase and cellulase enzymes can
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0.4 mL, 0. 1 mL, 95% 15  mgL L Cu* ,
mlL, , 10 min , R Cu** 1. 00
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Tab.1 Effects of different water-borne copper levels on the content of copper in different organs of E. sinensis mg g !
ct " o hepatopancreas gill epidermis
50?5@1‘1 ‘1;\;)61 weight survival rate co([:)up: content multiplication co?);z; content multiplication co(p:puz content multiplication
0.00  99.91F6. 11°  9%.67%5.77* 0.023%0 02° 0.074%0. 02¢ 0. 036 0. 00
0.01 100.49F10.36* 93.33%5.77* 0.025%0.01° 1.1 0.0% £0. 03" 1.3 0.043%0.01° 1.2
0.10  102.00%9.73* 9%0.00£10.00* 0. 110%0 06 4.8 0.168%0. 03¢ 23 0. 056 0. 01" 1.6
L00  9683%5.91°  86.67E5.77* 0.340E0 04° 14.8 0.25020. 05¢ 3.4 0. 060£0. 02 1.7
500  100.80%5.53  90.00%0.002 0.341%0 06 14. 8 0.307%0. 03¢ 4.1 0. 19120, 04 5.3
21 , (P>0.09; (P<0.05 P<00l); 2.
C?*

Notes: values in a ow with the same ktter are not significant difference( P> 0. 05); whereas are significant difference( P< 0.05 or P< 0.01);

Multiplication in table is ratio of copper content of test groups and control group in the same tissue
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-1 -1
3.4 , 305.01 Usmg ,0.0l mg°L
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2 -1 2 -1 -1
Cu 5.00mg L, Cu 5.00 mg* L . 30.6]l Usmg
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2 2
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, Cu** , 5.65U°mg™ ', 5. 00
2.2 mg*L~ , 3.21U'mg '
4
2 Ccu
Tab. 2 Effects of different levels of water borne copper
on the digestive enzyme specific activity in hepatopancreas of E. sinensis U mg !
C?*
o] -1
é(:gﬁe}lev)el typase pepsin amylase cellulase lipase
0. 00 3.89%0. 51° 1.50%0.13° 305. 01 +32.23° 5.650. 68° 0.13%0. 10°
0.01 2.80%0. 36" 1.00%£0. 06b° 36. 81 £ 4. g4l 4.25%0.86" 0.97%0. 24°
0. 10 2.06%0. 42¢ 1.19%0.012 3. 24, 36t 3.58£0.46x 0.58%0. 112
1. 00 2.40%0. 45" 1.20%0 10® 43.62%4. 27 4.13%0.55" 0.66%0. 15°
5.00 0.78%0. 57¢ 0.6710.01¢ 30.6113. 67¢ 3.2110.21° 0.73%0.13*
3 o
Tab.3 Inhibition and enhancement of different levels of water borne copper
on the digestive enzyme spedific activity in hepatopancreas of E. sinensis %
C?*
((for;}%(;}lze\ill typase pepsin amylase cellulase lipase
0.01 28. 02 33.33 87.93 60. 17 646. 15
0. 10 47. 4 20. 67 88.97 36. 63 346. 15
1. 00 38.30 20. 00 85. 9 26.90 407. ©
5.00 79.9 55.33 89. % 4318 461. 54

s 4

Notes: the number of lipase in table is srengthened rate, the other numbers of four enzymes are inhibited rate
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