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1

1.1

3.6 0.32 cm 2.5 0.44 g
25 L 15 3  pH 7.7 0.3

32 2 50 2
9 00 am 16 00 pm 30%

1

Laminaria japonica Aresch
90% 65.20% 34.64%
SO4

2 26.54% 10 000 D
-1 4- -D- C6H11NO4 n
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85% 10%

2% 2% pH 7.0~9.0
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7 3
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0.5% C 1.0%

D 0.5% E 1.0% F
2.0% G

7 d
pH

2 5 9 15

1.3
5

1 1
12 000 r/min 4 20 min

4 
1.4
1.4.1 ACP

AKP 14 1 g
37 30 min 1 mg

1 U
1.4.2 Hultmark 15

Micrococcus 
lysoleikticus Sigma

0.1 mol/L pH 6.4 OD570 0.3
3.0 mL 150 L 10 mL

OD570 A0

37 30 min 10 min
OD570 A 1 min OD570

0.001 1 UI LSZ UL
U/mL = A0 A / 30 0.001 1000/150
1.4.3 SOD

14 1 mg 1 mL
SOD 50% SOD 1

SOD U
1.4.4
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1.5
SPSS15.0

One-way ANOVA X
SD P<0.05
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 0.25%  0.5%  1.0%  0.5%  1.0%

 2.0% .

 Control  0.25% seaweed-sulfated polysaccharides group  0.5% seaweed-sulfated polysaccharides group  1.0% seaweed-sulfated 

polysaccharides group  0.5% chitosan group  1.0% chitosan group  2.0% chitosan group.

1
a c e g b d f h . ACP AKP LSZ SOD . 

X SD * P<0.05 ** P<0.01 .

Fig.1 Effects of seaweed-sulfated polysaccharides and chitosan on immunoenzyme activities of sea cucumber Apostichopus japonicus
Note a c e g seaweed-sulfated polysaccharides b d f h chitosan. ACP Acid phosphatase AKP alkaline phosphatase LSZ lysozyme SOD

superoxide dismutase. Data are represented as means SD X SD * means significant difference compared with control P<0.05 ** means 

extremely significant difference compared with control P<0.01 .
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Effects of two kinds of immunopolysaccharide on the activities of immunoenzymes 
in sea cucumber Apostichopus japonicus

LIU Yun KONG Wei-li JIANG Guo-liang WU Zhi-qiang
College of Marine Life Sciences Ocean University of China Qingdao 266003 China

Abstract The effects of seaweed-sulfated polysaccharides and chitosan on the activities of acid phosphatase 
ACP alkaline phosphatase AKP lysozyme LSZ  and superoxide dismutase SOD  of sea cucumber

Apostichopus japonicus were studied by supplying various seaweed-sulfated polysaccharides or chitosan levels 
in diets. The experimental dietary levels of seaweed-sulfated polysaccharides were 0.25% m/m 0.5% and 
1.0% and those of chitosan were 0.5% 1.0% and 2.0% respectively. Group fed with basic feed was set as 
control. On the 2nd 5th 9th and 15th day after feeding for 7 days the activities of ACP AKP LSZ and SOD 
in sea cucumbers were determined. The results indicated that the activities of ACP and AKP both sustainably 
increased and had significant differences compared with the control P<0.05 . The effects of 1.0% seaweed-
sulfated polysaccharides and 2.0% chitosan on the activities of ACP and AKP were the best. The highest activities 
of ACP were 3 and 3.9 times of that of control and the highest AKP activities were 2.3 and 4.4 times of that 
of control respectively. The activities of LSZ increased firstly after immunopolysaccharide feeding with the 
tip-top significantly different compared with the control P<0.05 . However the activities of LSZ were not 
proportionally related to the additional dosage of immunopolysaccharide. The effects of 0.5% seaweed-sulfated 
polysaccharides and 1.0% chitosan on the activities of LSZ were the best. The highest LSZ activities were 1.4 
and 3.3 times of control respectively. The activities of SOD were all significantly enhanced on the 2nd day after 
feeding in all treatment groups and then decreased. The effects of 1.0% seaweed-sulfated polysaccharides and 
2.0% chitosan on the activities of SOD were the best. The highest SOD activities were 1.7 and 2.1 times of that of 
control respectively. In conclusion seaweed-sulfated polysaccharides and chitosan can regulate the antioxidant 
enzymes and hydrolytic enzymes and can improve the non-specific immunity of sea cucumber. Taking both 
economy and efficiency into account it is suggested that the feasible dosage should be 1.0% m/m  seaweed-
sulfated polysaccharides and 2.0% m/m  chitosan. Journal of Fishery Sciences of China 2008 15 5 787 793
Key words immunopolysaccharide Apostichopus japonicus acid phosphatase alkaline phosphatase lysozyme
superoxide dismutase 
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