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Fig.2  Relation regression line of circulating haemolymph 

volume and body weight in Eriocheir sinensis

2.3
V = 0.157 6W 0.898

50.03 2.09 g 30
 7.06 0.33 mL

2 3

0 min
172.8 23.7 106

10 min
92.08 19.77 106 45.81

13.12 % 0 min
P<0.01 30 min

56.54 19.95 106 66.72
11.78 % 0 min

P<0.01 10 min
P<0.01 60 min

19.42 8.42 106 88.57
4.84 % 0 min 10 min 30 min

1
Tab.1 Determination of circulating haemolymph volume in E.sinensis by amaranth dying method

/g
Body weight

OD
%

Concentration of amaranth
/mL

Crab haemolymph volume

38.4 0.241 0.001086 6.48

39.3 0.239 0.001078 6.53

39.4 0.298 0.001331 5.26

40.2 0.250 0.001125 6.25

40.9 0.389 0.001723 4.05

42.1 0.291 0.001301 5.39

47.4 0.301 0.001344 5.21

47.8 0.254 0.001142 6.15

53.4 0.236 0.001065 6.61

60.2 0.166 0.000764 9.25

65.6 0.188 0.000858 8.22

67.3 0.192 0.000876 8.06

68.1 0.110 0.000523 13.56

70.9 0.142 0.000661 10.71

74.8 0.150 0.000695 10.18

V mL = 1/
140C 0.1
15 4.05~13.56 mL
1 V W

2
V 0.157 6W 0.898 Rs 0.83 P<0.01

V/W 14.86 2.95 %
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3

Fig.3  Clearance rates of bacteria with the lapse of time in 

Eriocheir sinensis circulating haemolymph 
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Tab.2 Numbers of bacteria in Eriocheir sinensis circulating haemolymph at different times

n =5 X SD 106

Bacterium

 Bacteria nos.

0 min 10 min 30 min 60 min 120 min

 
B.cereus 172.8 23.7a 92.08 19.77b 56.54 19.95c 19.42 8.42d 17.28 8.53d

E.coli 168.4 22.1a 106.9 24.30b 50.79 20.13c 16.38 6.74d 16.57 6.67d

P<0.01 P>0.05 .
Note Values with different superscripts in the same line mean extremely significance P<0.01 and the same supsercripts mean non-
signi cance P>0.05 .

P<0.01 120 min
89.83 4.84 % 17.28 8.53

106 60 min
P>0.05

0 min
168.4 22.1 106 10 min 106.9

24.30 106 P<0.01 10 min
35.69 15.19 % 30 min

50.79 20.13 106

69.45 11.62 % 0 min 10 min
P<0.01 60 min

16.38 6.74 106

90.15 3.88 % 0 min 10 min 30 min
P<0.01 120 min

16.57 6.67 106

90.03 3.85 % 60 min
P>0.05
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60 min 16.38 6.74 106
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60 min 88.57% 90.15% 60 min
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P<0.01 120 min
60 min

P>0.05
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72.61% 77.05% 30 min
97.52% 97.86% 16

B.cereus
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Clearance activities of injected bacteria in Eriocheir sinensis

LU Hong-da LIU Kai
College of Aqua-life Science and Technology Shanghai Fisheries University Shanghai 200090 China

Abstract Eriocheir sinensis is one of the main aquaculture species extensively cultured in China. It was reported 
that there were several immune factors in E. sinensis individually studied in vitro. Actually the immune defense 
response to outside organisms including bacteria clearance is the cooperating result of all defense factors in 
vivo. In this study the experiments were carried out by injecting different bacterium into the crab bodies and 
the relationship of circulating haemolymph volume V and body weight W in crab bodies was determined. 
The regression equation was V 0.157 6W 0.898 Rs = 0.83 P<0.01  by the dye method of amaranth. The 
percentage of V/W in E. sinensis was 14.86  2.95 % which was relatively low compared with that in other crab 
or shrimp species. On the basis of this circulating haemolymph volume in E. sinensis the clearance rates with the 
lapse of time and the clearance ways on injected Bacillus cereus and Escherichia. coli in E. sinensis were stud-
ied by histological observation. The results showed that the clearance rates of B. cereus and E. coli by E. sinensis 
were 45.81 13.12 % and 35.69 15.19 % respectively 10 min after the bacteria injection and reached the 
highest percentages 60 min after injection which were 88.57 4.84 % and 90.15 3.88 % respectively and 

injection P>0.05 . However the clearance rates of B. cereus with the lapse of time in E.sinensis were lower 
than that in C. maenas. The differences of clearance rates between the same bacterium illustrated that the immune 
defense capabilities in different species of crabs were different. Meanwhile haemocytes in gill started to form 
clumps at 10 min after the injection of bacteria and had the abilities of encapsulation and phagocytosis of bacteria 
at 30 min and were necrotic with broken bacteria at 120 min all of which illustrated E. sinensis
immune functions such as forming clumps -
portant ways of bacteria clearance in E. sinensis. Journal of Fishery Sciences of China 2008 15 1 113 121
Key words Eriocheir sinensis bacterium clearance rate encapsulation phagocytosis
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1.   2. 10 min
  3. 30 min   4. 30 min

    5. 30 min     

 6. 30 min   .
Plate 

1 Histological structure of secondary gill lamellae of Eriocheir sinensis after injection of sterile saline in control group. 

Haemocytes    in the sinuses of secondary gill lamellae. 2 10 min after injection of bacterian haemocytes gather and form 

small haemocyte clump    in the sinuses of secondary gill lamellae. 3 30 min after injection of bacteria numbers and 

sizes of haemocyte clumps increase    in the sinuses of secondary gill lamellae. 4 30 min after injection of bacteria noting 

haemocyte clump    and bacteria    within the haemocyte clump in the sinus of secondary gill lamellae. 5 30 min after 

injection of bacteria phagocytic cell   phagocytosed bacterium    and non phagocytosed bacterium   in the sinuses 

of secondary gill lamellae. 6 30 min after injection of bacteria haemocyte clump    appears in the heart.
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1. 30 min   2. 60 min
  3. 60 min   4. 120 min

    5 120 min
  6. 120 min

    .

Plate 

1 30 min after injection of bacteria bacterium   within the haemocyte clump in the heart. 2 60 min after injection of 

bacteria. sinuses and gill lamellae   expand due to enlarging the haemocyte clump. 3 60 min after injection of bacteria. 

noting big haemocyte clump and many bacteria   within the haemocyte clump in the sinus of secondary gill lamellae. 

4 120 min after injection of bacteria bacterium   and necrotic haemocytes   within haemocyte clump in the sinus 

of secondary gill lamellae. 5 120 min after injection of bacteria no structure substances    in the centre of haemocyte 
clump in the sinuses of secondary gill lamellae after haemocytes and bacteria necrosis. 6 120 min after injection of bacteria. 

no structure substances   appear in the centre of haemocyte clump and rupture of epithelium in the wall of secondary gill 

lamellae   .
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