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Accumulation of Waterborne Mercury in Gills of Juvenile
Eriocheir sinensis and Its Effect on Gills Structure

ZHAO YarMin WANG XirHua  SUN Hui
( College  Life Science , Nankai University, Tianjin 300071, China)

Abstract: Effects of different waterborne mercury (Hg®* ) (0, 10,50, 100,200,300 Lg L) on accumulation of mercury
inthe gills of juvenile Eriocheir sinensis were studied by singe gradient factor experiments. Gills of E. sinensis
accumulated mercury rapidly from water enviromment after 40 days exposed period. The contents of mercury in gills
were 4 56,25. 53 and 46.51 Hgg dry weight in 10, 50 and 100 Mg/L. Hg” waterborne groups, whose values were
significantly ( P < 0. 05) higher than control groups.The contents of mercury were 183. 75 and 283. 36 Hg g dry weight
in 200 and 300 HgL Hg®* groups and the accumulation rate attained to 910. 35 and 939. 60. Light microscopic
examination showed that the histoarchitecture of gills were changed greatly in low Hg®* level groups, the changes
included the epithelial cells distended, the gill lamellae enlarged, the tips of gill filament swelled seriously. In the 300
Ho I, groups, the normal structures of the whole gill lamellae were desroyed completely. The comelation of the
accumulation of mercury in gills of E. sinensis to the concentrations of Hg”™ in water was analyzed by biostatistics
method, and showed that there was dramatic correlation between them. Exposure to high concentratons goups Hg™
( mercury chloride) was found to resuk in several alterations in the histoarchitecture of the gills of £. sinensis, and

such dlterations could affect vital physiological functions, such as respiration, osmotic and bnic regulations of gills,
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which in turn could ultimately affect the survival and growth of E. sinensis.
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Fig. 1 Survival rate of juvenile E. sinensis
exposed to different concentrations
of mercury for 40 days
+ (n=13),
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< 0.01)
Survival rates of each concentration are showed as mean with
dgandard deviation (Mean®SD; n= 3). Bars with the same letter
are not significantly different (P> 0 05).
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Table 1  Gill lamella diameter and mercury content in the gills of E. sinensis in different Hg”* concentrations
Hg* (He'g )
Mercury level Gill lamella thickness Total mercury Mercury accumulation Mercury increased

(Mg L) ( Hm) (Mg g dry weight) index (At) ndex (In)

0 8 93%0.71° 1.68£0 35¢

10 12 81£1.01° 4.56+0 &4t 288. 00 171

50 14 67£1. 76" 25.23%1 Q¢ 471. 00 14.02
100 16 33£2.79¢ 46.51 %1 85¢ 48.30 26. 68
200 17 47%1. 46¢ 183.75+3 13¢ 910. 35 108. 38
300 6 53%0.92a 283.56+3 671 939. 60 167.79

* ; (P> 0.05); (P< 0.05
P< 0.01)

Values in a row with the same letter are not significant differences (P> 0. 05); whereas are significant differences ( P< 0.05 or P< 0.01).
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1,2 ; 3,4 10 Mg LHZ* ; 5,6, 50 By L Hg*

x 400, = 50 Um

1,2 Sections of gill lanella in untreated group; 3, 4. Sediors of gill lamellain 10U4g/1. Hg? group; 5,6 Sections of gill lanella in
50 By LHg* group. % 400, Bar= 50 Hm.

C. ; Ep. ; H. ; He. ; L ; P ; Va.

C. Cuticle; Ep.Epithelum; H.Heamocoe; He.Hemocyte; L. Lamella; P. Pillar cell; Va. Vacuole.
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1,2 1000y LHZ ;3,4 200 Mg/L Hg? . 5,6 300 Uy L Hg¥
x 400, = 50 Hm
1,2 Sedioms of gill lamella in 100 Mg/, Hg* group; 3,4 Sections of gill lamella in 200 Hg L. H&* group; 5, 6 Sections of gill
lamella in 300 gL H&* group. X 400, Bar= 50 Hm.
C. ; Ep. ; H. ; He. ; L ; P ; Va.
C. Cuticle; Ep.Epithelum; H.Hemocoe; He. Hemocyte; L. Lamella; P. Pillar cell; Va. Vacuole.



