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Fig.2 Inhibitory action of three heavy metal ions on Na* - K" - ATPase activity on gill flament of crab Eriocheir sinensis
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Correction

In the article Studies on the methods of identification and activity assay of inducible nitric oxide syn-
thase in haemocytes of shrimp (JIANG Guo - jian, YU Ren - cheng, WANG Yun - feng, YAN Tian and ZHOU
Ming - jiang) published on No.3 Vol. 11 (2004), the units of the ordinates should be (mol « L™') in Figs. 6
and 7 ( pages 181 and 182). We apologize for the errors.

The editors
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Effects of three heavy metal ions on Na " -K " -ATPase activity in gills of crab Eri-
ocheir sinensis

REN Jia-yun, PAN Lu-qing, JIANG Ling-xu
[ Key Laboratory of Manculture, Ocean University of Chine, Qingdao 266003, China )

Abstract; Up to now , the studies on osmoregulation effects of heavy metal ions on crab Eriocheir sinensis were
seldom reported. The Na”™-K ™ -ATPase in cell membranes of most aquatic animals has been found to be the
main portion of Na ™ -K " -pump and has important correlation with metabolize of energy and transport of ions
between cells. The increase and decrease of Na'-K ' -ATPase activity may have significant effects on cell
membrane. In this experiment, three heavy metal ions were employed as Cu’~ (0. 10 mg/L, 0. 20 mg/L,
0.50 mg/L, 1.00mg/L) , Zn** (1,00 mg/L, 2.00 mg/L, 5.00 mg/L, 10.00 mg/L) , C&** (0.05 mg/L,
0,10 mg/L, 0.25 mg/L, 0. 50 mg/L). Three replicates were designed for each frial. The crabs are fed in
plastic tanks( 50 cm x40 cm %30 cm ), and water was changeid, in which the metal ion" s concentration was
maintained at the same level as designed. The sampling time was at 0, 24 b, 48 h, 72 h and 96 h, respec-
tively. The gills were placed in distill water (0 -4 °C) | and the homogenization was conducted in ice bath for
3 min (10 000 =12 000 v/min}. The homogenate was centrifuged at 3 500 r/min for 40 min. Using the su-
pernatant . the activity of the Na ' -K " -ATPase was measured. The rest gills were kept under - 20 T for the
following measurement. The results showed that the Na®-K'-ATPase activity changed distinetly with the
change of metal jon concentration (£ <0.05), and there the relationship between Na®*-K* -ATPase activity
and concentrations of heavy metals were in linear correlation. The Na® -K* -ATPase activity is restrained by
sampling time but changed undistinctly in controls. The Na”-K™-ATPase activity in each group dropped
quickly within 24 h and then slowly. The Na"-K~ -ATPase activity is significantly different at the same sam-
pling time between different groups. According to the linear correlation between the inhibited ratio of Na ™ -K -
ATPase activity in gills of E. sinensis and the concentration of heavy metal jons, the caleulated results showed
that the semi-lethal concentrations of Cu®* , Zn"* and Cd”" for Na* -K * -ATPase aetivity in gills of E. sinensis
were (L 73 mg/L, 9. 64 mg/L and 0.07 mg/L at 48 h, and 0. 35 mg/L,2. 70 mg/L and 0. 000 5 mg/L at 96
h. And the toxic degree of the three heavy metal ions on Na ' -K * -ATPase activity in gills were Cd** > Cu®* >
Zn**. The changes of Na*-K * -ATPase activity is not only caused by the response of biochemistry in crab, but
also due to the changes of the microvilli in membrane epithelium. The damage of the apoptosis has significant
effects on Na*-K ™ -ATPase activity, that makes the change of Na® -K * -ATPase activity in a complicated way.
According to the studies before, there are two ways for the heavy metal ions to change the activity of Na"-K " -
ATPase, First, heavy metal ions can combine with the Na®-K"-ATPase to change its activity, and another
important way is that heavy metal ions can change the ultrostructure of cell membrane. Because Na™-K ™ -AT-
Pase is o membrane-dependent engyme, so Na*-K ' -ATPase activitiy changed. The author believed that the
restrained degree of Na* <K " -ATPase in E. sinensis is not only related to the concentrations of heavy metals
but also determined by the acting ways of heavy metal ions. Meanwhile, heavy metal fons can block the energy
metabolize of gills and the function of csmotic regulation. There have been many studies showing that Na®-
K" -ATPase is sensitive to many pollutants , and the restrained degree of Na " -K ' -ATPase is dependent on the
concentrations and acting time of pollutants, So the Na®-K* -ATPase in gills of E. sinensis. can be used to e-
valuate the oxidant of heavy metal jons in environmental water.

Key words: heavy metal ions; Eriocheir sinensis; gill; Na*-K*-ATPase
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