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1 3
  Tab. 1 Amino acid composition of the body wall of three kinds of Sea cucumbers mg/ 100 mg

Amino acid I. badionotus I. fuscus C. frondosa
Asp bc   6.21   5.99   7.69

Thr a   2.89   3.00   3.50
Ser   2.50   2.46   4.58
Glu bc   8.18   8.56 11.74
Gly bc   9.11 10.05 14.48
Ala b   4.67   5.11   6.52
Val a   4.58   4.04   5.37
Met ac   0.80   0.81   0.88

Ile a   1.79   1.58   2.27
Leu ac   2.61   2.57   3.45
Tyr c   1.49   1.48   2.07

Phe ac   1.57   1.37   1.80
Lys ac   1.70   1.58   1.81
His   0.56   0.53   0.67
Arg bc   4.54   4.77   6.87
Pro   4.24   4.88   6.06

Hyp   3.99   1.80   3.28
 Total essential amino acids 15.94 14.95 19.08
 Total delicious amino acids 32.71 34.48 47.30
 Total drug-effective amino acids 36.21 37.18 50.79

 Total amino acids 61.43 60.58 83.04
a b c .

Note a essential amino acids b delicious amino acids c drug-effective amino acids.

2 3
   Tab. 2 Effects of sea cucumbers on immune function in normal mice n=10 X SE

Group

 /g  Body weight /
Spleen/b.w 

mg g 1

/
Thymus/b.w

mg g 1 HC50
swelling of hind 

paws mm
Phagocytic 

index Initial  Final

Normal
16.78 1.93 21.35 0.74 6.21 0.49 1.46 0.21 133.76 13.72 0.50 0.16 2.92 0.39

I. badionotus 16.31 1.64 21.49 0.71 5.88 0.33 1.80 0.23a 136.03 5.43 0.84 0.08b 3.61 0.62 b

I. .fuscus 17.03 1.50 21.44 0.90 5.82 0.30 1.68 0.23 138.49 5.80 0.69 0.07a 3.63 0.39 b

C. frondosa 16.64 1.39 20.86 0.73 5.87 0.56 1.53 0.23 133.06 6.34 0.72 014 b 3.42 0.47 a

a P<0.05 b P<0.01 .
Note a P<0.05 b P<0.01 compared with normal control group.

2.3.3 3

P<0.05 P<0.01
2

2.4
2.4.1 / /

3 3
/
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2.4.2 3

P<0.05 28 d

P<0.05 P<0.01 3

SNK P<0.05
2.4.3

3

P<0.05 P<0.01 3 SNK
3 P>0.05

2.4.4 3

47.42% 28 d 3
P<0.05

P<0.01
SNK P<0.05

3

3
17

3
3

P>0.05
/ P<0.01 28 d

/ P<0.05

P<0.01
35.12% 36.90%

32.74%

3 3
  Tab.3 Effects of sea cucumbers on immune function in hypoimmune mice n=10 X SE

Group

/g Body weight /
Spleen/b.w 

mg g

/
Thymus/b.w

mg g
HC50

T-
T-cell 

transformation
Phagocytic 

index Initial  Final

Normal
20.67 1.87 22.59 1.77 4.97 0.73 1.41 0.31 93.62 17.48 0.21 0.06 4.85 0.56

Model
19.80 1.03 20.92 1.15 3.65 0.30 0.56 0.19b 75.05 16.75a 0.08 0.01b 2.55 0.58b

Positive
19.43 1.01 21.37 0.94 3.80 0.29 0.63 0.16 97.10 14.24d 0.22 0.05d 3.80 0.47d

I.badionotus

19.54 1.09 20.84 1.52 3.94 0.48 0.63 0.17 92.02 15.84c 0.15 0.03 3.32 0.69c

19.73 1.15 21.22 1.24 3.90 0.33 0.77 0.24c 95.88 15.79c 0.16 0.01c 3.56 0.35d

19.57 1.08 21.63 1.20 3.91 0.36 0.87 0.14d 92.06 13.67 c 0.20 0.04d 3.63 0.42d

I. fuscus

19.40 1.37 21.49 1.12 4.08 0.28 0.72 0.13c 98.36 17.33d 0.14 0.01 3.34 0.35c

19.48 1.11 20.97 1.35 4.03 0.32 0.83 0.19d 101.73 16.03d 0.24 0.04d 3.68 0.41d

19.45 1.31 21.42 1.09 3.83 0.31 0.75 0.09c 105.51 11.01d 0.16 0.03c 3.31 0.52c

C.frondosa

19.26 0.88 20.55 1.06 3.84 0.27 0.73 0.17c 102.50 9.88d 0.15 0.03 3.88 0.41d

20.13 1.16 21.32 1.58 3.98 0.18 0.81 0.12d 117.91 13.56d 0.18 0.02d 4.03 0.35d

19.76 1.26 21.73 1.76 3.78 0.22 0.69 0.09 112.82 13.75d 0.22 0.05d 4.07 0.60d

a P<0.05 b P<0.01 c P<0.05 d P<0.01 .
Note a P<0.05 b P<0.01 compared with normal control group c P<0.05 d P<0.01 compared with model control group.
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Comparative study on the bioactive components and immune function of three 
species of sea cucumber

ZHAO Qin WANG Jing-feng XUE Yong WANG Yi GAO Sen LEI Min XUE Chang-hu
Food Science and Engineering College Ocean University of China Qingdao 266003 China

Abstract Sea cucumber has been proved as a source of substance rich in nutritional components and biological 
activity. Sea cucumber saponins and triterpene glycosides commonly known as holothurins have drawn attention 
because of their wide spectrum of biological effects such as antifungal cytotoxic hemolytic cytostatic and 
immunomodulatory activities. In this study the bioactive components of Isostichopus badionotus Isostichopus 
fuscus and Cucumaria frondosa and their function on immune regulation were determined by chemical analysis 
and immunological methods. The contents of polysaccharide triterpene glycosides and amino acids in body wall 
were measured and compared and their immune regulation were investigated with the model mice in normal 
and in immunodepression induced by hydrocortisone. The results showed that I. fuscus had the highest content of 
polysaccharide in the body wall among these three species of sea cucumber. The contents of triterpene glycosides
total amino acids drug-effective amino acids and delicious amino acids are higher in C.frondosa than in the others. 
In normal mice all three kinds of sea cucumber could increase thymus/body weight value heighten delayed 
hypersensitivity level P<0.05 or P<0.01  and the ability of macrophages for carbon particle clearance P<0.05 
or P<0.01 . In hypoimmune mice they all could antagonize the decline of thymus/body weight value induced by 
hydrocortisone P<0.05 or P<0.01 increase hemolysin content HC50  P<0.05 or P<0.01 spleen lymphocyte 
transformation P<0.05 or P<0.01  and the ability of macrophages for carbon particle clearance P<0.05 or 
P<0.01 . C.frondosa had the most remarkable effects in HC50 and phagocytic index SNK P<0.05 . Triterpene 
glycoside from another kind of sea cucumber C.japonica was found to stimulate phagocytosis and production of 
IL6 and TNF- and increase the number of antibody producing cells. At the same time the preparation did not 
affect the delayed-type hypersensitivity and cytokine IL12 and IFN-  release. This suggests triterpene glycoside in 
sea cucumber could promote humoral immunity and non-speci c immunity. Sea cucumbers have high content of 
Gly Glu and Arg in body wall. Gly can stimulate production and release of IL-2 and B cell antibody and enhance 
phagocytosis. Gly and Glu are essential materials for cell to synthesize glutathione which can stimulate activation 
and proliferation of NK cell. Arg can enhance cell immunity by promoting activation and proliferation of T-cell. 
It is suggested that these three species of sea cucumbers all have remarkable function in immune regulation. They 
can both promote immune function by cell immunity and non-specific immunity in normal mice and promote 
immune function by cell immunity humoral immunity and non-speci c immunity in immunodepression mice. 
The signi cant effect on immune regulation of C.frondosa correlated to its higher contents of triterpene glycoside 
and active amino acids in all probability. Journal of Fishery Sciences of China 2008 15 1 154 159
Key words sea cucumber bioactive component immune function hemolysin carbon clearance lymphocyte 
proliferation delayed type hypersensitivity
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