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3MIBSHEERER S MERATIERANLERRR

B, EBRA,EE, T4, &%, T8, K
(R frakh 5 TR R, LR 778 266003)

WE: KA SR RN A E 0 L T R E W2 Usostichopus badionotus) | 52 T4 & §| 2 (Isostichopus
Suscus) FIUKBHZ (Cucumaria frondosa) [ 3 Z g MR K HO /N R AE IR WAER . 46 R, 3 Fhig S4Bk
FRUKSRHZNEE S BEmE, 2O AN ZEEERS. KBNS R QEER. MRS EF ka5 R 0
B ARG, WTERN 3 MHESHERESDERE / AREHE (EERZ, P<0.05) BENEHEE (P<0.05 5K
P<0.01) FEHE B W4T A St 1 3 P B ) B A (P<0.05 3R P<0.01) » S FAREHLEEMK FHEARUNL 3 MilgS e
FREDE AR /AR HE (P<0.05 B P<0.01)  fEHE /I BB IK 2 40 R S8 FE AU AL (P<0.05 B P<0.01) 42 i /) LI
HENLREEE (P<0.05 B P<0.01) F b 40 0 00 9 - b B0 2 W 46 4 (P<0.05 BY P<0.01) . R75 3 MBS AR R
F R ER . ST ER /MR, FECUREA R A E R R REER N E. TR AR TR, 3 Al

P B0 R LA A G He L A L G e A AR R S R TR

FCrR, Uk 8 RIS AR (R R S B R AR 53 1 S T T A 1R

B AR S HE AR A& BN BT MAEEEREm AR, [ PEATREE,2008.15(1) 1 154-159)

KB S WY SR MBI R BRI R A AL IR R MRS R

HESS: R282.7 SCRRERIRAD: A
2 W 2 39171 (Echinodermata) i 2 44
(Holothuroidea) #& F H (Aspidochirota) zl 4, £ &
R EEN Y. SR EERS 2N,
2 AR 2 ORI G i 1R 55 22 b A 35 1 ) iR
R R RRASRIR G 2, th T 2R3 IR PR
AL Frig &, BTN EF ISR ATf = 5
PR, T RS 2R 5 2, BANEF ANE P 1
ST % TR BE R E MBS TR
fl. HArE AR ZEH AR S R TS E S
SRS YY) AT S B I AR 3
TERB Y, I LIhaetis S B O e S IR E
TFRAHMEZE T . AUFE T AR 3 f
W50 BRI RSy, I ERR ST T H N B
PLRER TR ER, B A B IITFMIBE S M58 5
P ER G, IETS | SIS PR 2= 43 .

1 #MREEE

11 R
S8 A S o B WS Usostichopus badio-

WhE B EE: 2007-01-29; 11T H#H: 2007-04-24.

XEHHS: 1005-8737-(2008) 01-0154-06

notus) - 7= 5 81§l % Usostichopus fuscus) FIK & #|
2 (Cucumaria frondosa) , %) T 5, T %015,
T B 3 B i 5 2 0 BUIE, R BEME+, &
M. AT R s, 55 lsIss K, —40 Cle
AT 5 S0 I DA Z8 18 7K P F T 75 VA B B s BALB/e
/NI CSTBL/6 /N KR, B30 e, 7R i (18£D) g,
SPF 2%, tHb T L0 s i AR s K B MEREA
PR, 44 ) 350~400 g, B L0 AR & HUHIZ5H TR A 7
Pt L0 o, o IV, VR g AN S Y AMMA
RUF; ERARE, B BN RAEUE 401 BE Rt
B LB Ik I, 4% % 007 B R 4R R A (Sheep
red blood cell, SRBC) =i
1.2 A&
120 FEFRERSWUNE HEAOSGE. KA
Ao JiENE -

SR, RHEEBEK LM tE W e,

S E 208, LA B R O B o AR A, R
FVR L2240 ek ™ I

R R B it T 2% i 2 R BE, 1

ELWE: ERAABHESTE 30471319) ;s FHLMFHAA LERINE (NCET-04-0642) s H EH g KFIKFREHE

T 7 SRR B TR

EERI T BT (1983-), &, WA, WF5 77 [0 A =S5 MR B B2 174N . E-mail: candyffif@163.com
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MR (B3] 0.000 1 g), 2 6 mol/L HCI /K fi&,
F H 57 835-50 BUE AR A sl A 30 H F B &
TR 2 AT 28T

1.2.2 A RERIE T

(1) XFIEH /NS A T RE R

BALB/c ( B¢ C57BL/6) /)N F, BAAL 2 A4 1E & %
TR 3 FigE S R E4, B4 10 X FlEH
HIE B 854 3 (100 mg/kg bw) , X B 41 F E
FRE K, BEE AT N 0.1 mL/10 g bw. 19k /d, 4
28d. TRRGAE, MREEEAZK 120, #TH
G EFRAR I E -

(2) X HRENLAAR T TN R % D RE B

BALB/c ( 8% C57BL/6) /N F&, Bl Bl 5> 24 1E %
R | BH 0 RRZEL AN 3 Al S A s i A = 4
fA 10 B Rl /o 5 S NFEWRER 3 F
255 (451 25 mg/kg. 50 mg/kg F1 100 mg/
kg) , FHPEX AL HE E e FEmk i (20 mg/kg) » 1E H Al
BRI HREHE B AR B AR /K, I M . 1 Wk /d, IE S
28 do IEE XA, HR & AT 1 IREHH
21K, % FESEARTHIF (15 mg/kg. bw) , 1R /d,
HE6d ER/INRETENEFEAEILLEK, TR
REEZI G, /N ALER 7 AORA S e T e FR bR R) L

(3) M M figt / A4 LU AR 2

BALB/c /N, TARREG Z5)5 12 h, FRE LI,
53 ) BT | Bl R R

(4) MIEHUAK 2

BALB/c /)i, T B IRG 255 23 R, & R JE K
5T 0.2 mL 4% (/R F14 % ) SRBC Ef. T Kk
2505 120, IR ERICEE M. 5 B I, AR
EE 11200 A B ERKARRE. 420k vk e N R
MIEE MR &=, FEEEE I (HC,) -

(5) /2 BRI &

BALB/c /), F B IRG 255 23 R, & R JE K
TESF 0.2 mL 4% SRBC 8. Kk4h 255450 70
BE R G RNEE, T AR T F RS
20 uL 20% ( (A3 93 %% ) ) SRBC, 24 h J& Fill & ¢
S5 R BB R, H UG R S A2 bR R A

(6) FERIHE £ 400 0 & A 0 52

CS57BL/6 /M FARIRG 24 )5 12 h, THEEUE,
L2 TR K EXL 400 A AR v TR VAR B A AR A b 1 e
5 WSk U R, R O R R B R S N 5
x10%/mL, ConA [ JREIRE XN 2.5 pg/mL. TH

PR (32 [ Bio-Rad 7= & ) 570 nm 4b U 52 W 56 {i
A, T k40 AR 384 55 66 77 LLINERAS 0 ConA VR
FEH EAER R

(7) B BRI

BALB/c /N, TARIRZG )5 12 h, 43 IR E, &
Ik 5T EN 28T (0.1 mL/10 g bw) , W5E 77955 0
SCHR L6, Hod, ENFE SR T (AR B ERsaER e
i, fILS 40823) LIAEFRER K 104 (ARILL ) ke
1.3 FitFahiE

% SPSS11.0 B AT 5. K 38 7 Z 40 17, [A)
iHEAT LSD 1 SNK 4H (8] Lb 4, P <0.05 4 =53 B2 .

2 ERELH

2.1 3MBESMEEFERS

SRR TR, 3PS ER T EE AR,
5[5 P 20 S 75 B2 1020 00 R 0.38% HT 0.36%,
KBRS BN 1.11%, 294 3 B A 2 51 & 74 &
R 203 5. 2EKS. 2050 2 RKE &
Fh2 &' ENR AN, 508 14.88%+19.04% Fl
12.11%.
22 3WMESHENTEESEBREAR

% 1 7T, 3 ik i Reh D Blg . 4K
AR R DB A ER: KB RIZIX 3
T 45 4% 20 ) 4 83.04 mg/100 mg. 50.79 mg/100 mg
1 47.30 mg/100 mg, 3% [ P 2= F1 55 74 &f 1) 2 (4 Al
T, PR TIK SRS, DREREBRGEL3IMES
PRBE R 22 REL N i AR 2 7 v AR N B R
AT RY, TR A &=
2.3 XMIEE/NREEINEERIRNE
231 /PhBREREBR/EREMMIR / ERE
EEERIFEME 3 Pl S0 1E N AR i g KL R
/AT LA 3 T S8 3 1R s ), B e 4 v 1E i /D R
W HR /AR . S5IEw N RALLR, ZE RS
IR ER BB BEER (P<0.05) (£ 2).
232 I/PRMEBEREKFENREEZBTER M
2 B2 AT, 3 P S B8R 3 G I IE R /N
FUE I EE (P<0.05 88 P<0.01) . 5 1F % % 1R 40 AH
bb, 22 B A 2 25 7 A1 2 A OK 5 00 2 4 45 0l 38
T 68.00%-38.00% #1 44.00%, ¥t W 3 Tl i 2 1 G
ARG Th KR4 N SRR B AR R, {2
AR RE. 3 P S0 IEH /N RIS ¥ i 3%
SEMTREEEN.
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Tab.1 Amino acid composition of the body wall of three kinds of Sea cucumbers mg/ (100 mg)
HHER EERZ B EH & K2
Amino acid 1. badionotus 1 fuscus C. frondosa
REEME (Asp)™ 6.21 5.99 7.69
PREME (Thr)® 2.89 3.00 3.50
22 5% (Ser) 2.50 2.46 458
BER (Glu)™ 8.18 8.56 11.74
H&8 Gly)™ 9.11 10.05 14.48
WEE (Ala)° 4.67 5.11 6.52
B R (Val)® 4.58 4.04 537
BEE Met)™ 0.80 0.81 0.88
RrnE R e)® 1.79 1.58 227
R Lew™ 2.61 2.57 3.45
RER (Tyr)© 1.49 1.48 2.07
AWM (Phe)™ 1.57 1.37 1.80
AR (Lys) ™ 1.70 1.58 1.81
HEM (His) 0.56 0.53 0.67
BE (Arg)™ 4.54 4.77 6.87
JHEER (Pro) 424 4.88 6.06
RIHAE (Hyp) 3.99 1.80 3.28
WA IR S B Total essential amino acids 15.94 14.95 19.08
ek 21 FER 5 & Total delicious amino acids 32.71 34.48 47.30
3 E AR B & Total drug-effective amino acids 36.21 37.18 50.79
BB FEE B Total amino acids 61.43 60.58 83.04

W a: WHREER; b: KRR o HAUEER .

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

®2 3MESXIERNREEINGERR N

Tab. 2 Effects of sea cucumbers on immune function in normal mice n=10; X+SE
= i / =3 o ik / =3 N e W5 4
25 5 i E /g Body weight iR LN R /A5 S LA EEE !E@i‘ & }aiﬁ
G Spleen/b.w Thymus/b.w HC swelling of hind Phagocytic
o 146 Tnitial #R Final /(mg+ gfl) /(mg gil) % paws/mm index
IEHE X
Normal 16.784+1.93 21.35£0.74 6.211£0.49 1.4610.21 133.76£13.72  0.50%0.16 2.924+0.39
% .
*E W’ 1631£1.64 21494071  5.88%0.33 1.80+0.23"  136.03%+5.43  0.84+0.08° 3.61+0.62"
1. badionotus
EF S . b
I fuscus 17.03+£1.50 21.44£0.90 5.82£0.30 1.681+0.23 138.4945.80 0.6910.07 3.631+0.39
oK H 2 b .
16.64+1.39 20.86£0.73 5.87£0.56 1.53+0.23 133.06+6.34 0.72+014 3.4240.47
C. frondosa

V¥ a: P<0.05; b: P<0.01, 5 E& S FEZEAEELEC .
Note: a: P<0.05; b: P<0.01, compared with normal control group.

233 /MR EREMEEENNEE 3MES 24 NEREVERTRESREINEERNZE

Yy fie 2 e 0t B A 0 M P R R AR AL 240 STMREREVE / KREMEE / KRE
(P<0.05 2 P<0.01), B & RUEIER /DRAGARE A LeEREIE Ll R IR 3. 3 MiES Ml
EHLRE (% 2). IR/ SR B AT / A5 LA 3 T B Y
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M (P>0.05) . S0 AT B F 2 25 FRAIK T FR 20 %o HRU4H.
NEBIR /AR R E A (P<0.01), 22 28 d LS
FEE AN AR /AR (B E B (P<0.05

B P<0.01) . SR IR LR, 2 E S B A
RIZFIK SRS R 3 & T 35.12%436.90%
F 32.74%.

£3 3WESHERERTRE/NR BB

Tab.3 Effects of sea cucumbers on immune function in hypoimmune mice n=10; X+ SE
: B B ~ 40 e ¥
o5 5 15JFiE /g Body weight M /KRB fiR/ AmEH R -kt & %}aiﬁ;
G Spleen/b.w Thymus/b.w HC T-cell Phagocytic
roup HI4h Initial ~ £45K Final / (mg/g) / (mg/g) % transformation index
EEX R
20.67+1.87 22.59+1.77  4.97+0.73 1.4140.31 93.62+17.48 0.21+0.06 4.85+0.56
Normal
P SRR
ﬁjgxf"“ 19.80+1.03  20.9241.15  3.65+0.30 0.5640.19" 75.05+16.75 0.0840.01° 2.5540.58"
odae
lraroylice]
}Eiftfe 19.43+1.01  21.3740.94  3.80+0.29 0.6340.16 97.10+14.24° 0.2240.05* 3.80+0.47*
N 19.54+1.09  20.84+1.52  3.9440.48 0.6340.17 92.02+15.84° 0.1540.03 3.3240.69°
*HH Wé 19.73£1.15  21.22+1.24  3.90+0.33 0.7740.24° 95.88+15.79° 0.16+0.01° 3.5640.35"
Lbadionotus i . .
19.57£1.08  21.63+1.20  3.91+0.36 0.8740.14° 92.06%13.67° 0.20+0.04 3.63+0.42
19.40£1.37  21.49+1.12  4.08+0.28 0.7240.13° 98.36+17.33¢ 0.1440.01 3.3440.35°
=75 2 q d d d
Iy 19.48+1.11  20.97+1.35  4.0310.32 0.8340.19 101.73+16.03 0.24+0.04 3.68+0.41
. juscus
19.45+1.31  21.42+1.09  3.8340.31 0.7540.09° 105.51411.01° 0.16+0.03° 3.3140.52°
N 19.26+0.88  20.55+1.06  3.84+0.27 0.7340.17° 102.50+9.88" 0.1540.03 3.88+0.41¢
b | Z
ffifiosa 20.13+1.16  21.3241.58  3.98+0.18 0.81+0.12¢ 117.91£13.56° 0.18+0.02° 4.0340.35"
19.76+1.26  21.73+1.76  3.78+0.22 0.6940.09 112.82+13.75° 0.2240.05* 4.0740.60"

1 a: P<0.05, b: P<0.01, 5 IE# 4 FEZARLLEL: ¢: P<0.05, d: P<0.01, 545 6f FLEAR LLAL .
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.

242 FHNBIUEAKEMNZE  HE3 AL, &S
AP B 2 PR T R B R A/ UM 3R B
(P<0.05) . %28 dELGSES, RE NS EF
Tl 2 F0IK By 0] 2545 e d2 28 e i B T /N BRI T v 1 3%
i (P<0.05 8% P<0.01). %M 3SR E
P A AR T /N BRI PUAKE, (R34 S S BLRE -
o, EE WS ST SRS R E AR Y, K
FIZHE R —EHE B (SNK, P<0.05)

243 I/NREKEBEHARELHEE P.EFE
(1) 32 [B A 2, 28 7 BF 0 2 0K B 0 2 48 6 B 2 (2
AR D /N BB IR O M L D 84 B R 4 AL, TR BH 3 R
SRR R S R R T /N B 4 iR A s LR
(P<0.05 8% P<0.01) (£ 3) . £ SNK 47 #7, iX P
WERE 3 MES 2 HEBEEER (P>0.05).
244 IP/DNBREEHRANEME MK 3 AW,
TR0} FRCZH /N B P 5k JBR 9 6 ) B8 IE S FRAL PRI T
47.42%, % 28 d BB SIS, 3 PGSR E
o AL 7R /N BT L P B R 1 I 4R £ (P<0.05 5%

P<0.01) , 2 HE G B A5 T /N B ARG S 1 e P T BE
H, ik RIZHAERREZE (SNK, P<0.05) -

3 it

AHFFUNS 3 [ S 52 05 BRI 2 DK B R 2
B R RS R T A AT T LRI
SRS REW], KB R Z B RS B, A
MW 2R S EER. 3MESKETYEE
17 M EZEER. K, KB RSHEEEREGE
MY ATER E B R . RE RS RIS
DK E RIS B B A G AR L 6 T IEE AR &
LU fie 9 A0 A G e AT ARy S 1 S B iR 4200 T, HL 3
i 25 IAE I TE B3 22 55 T IR/ 3
Fifg 2 35 RE L R AL 00 A G e A R S B R R
SRR IIRE. HoH, UK & R 2 A BER R S e Al
ks A B T I R . 3RS 1
PR TIAE S AR T RO # VIR R

BSRRRES I EZE R (F) FWAL, K
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FERSAREEO BERZENRSREE. 7
KIG SRR IERE 2B 25280 Ol AT T IR 5T, 1F
B 2 TR B 22 B R — T O 4 e 1 R ) Y,
e B = MR ERAZ - E0R RGN AR Th RE A4 Al
FIENLRE, BHARRIR RS TR IEE 2 08 ) 2 E
PEAREL Y. NS R R BEM AR Y,
FREES R, AS 21 R B B SN R
Y75 5 1L 3% 2 2 b O 400 o A 1 0 (53 40 O e
JERIE P, 4 B /N RAR e I RS e 1 B i T
ft. WEREAMAZEHFABET =2 FELE
W, (BRI SR EE A 25 M. Aminin 4 TP
EM, B2 (Cjaponica) W13 i 2 2 H RE (2
b A7 A BRI A R VR DL A BB IR TNF—o A
L6 BRI, 2 =i /N SR 4 Al A2 e 2, (B X% Thi
B AR ERF, 1, IL12 F1 IFN— v AU B %
M, Ho6F Thl 4 A5 i IR R B AR 25 S N7 Al T8 Bl 2
RN, BT i 2 B AR AR ) M4 7 A i ARy
SRS, BB RREEOEENREES ",
RBEIZ5 3 A LR Gly. Glu Al Arg & &7, H A
A HRIEEE. Glu 2 VLA G A 2 B B RTR ),
T e % BB L 2 5 9k £ A i P 4B 5 5 ) 22
B DL AN B IR 1 11 0 0 55 o WL AR G 8 I8 25 A
WYER. B, B2 B Red & IL2 =4 F
T 202 R F R 2R T bk an fudiss 7, B
R B 4 M BT A A R 2 U, 3R B A
53 WA 20 LKL 1) e 0 LA R R A L v L A A
PR R B R EE ) M. AN, Glu T Gly 240
PG P A IOt TR A R JORL, 2 B A TE AL 1 4t
U AT b AR, O 2 I R B A e ik R
fRaE NK 4 A v 6 5 189 58, 52 m pL AR I B 1 e
PO, Arg HEARHE T A0 AIETE A b AR B T
WA A S5 A AR SR T RE, YRR A R B
I 0 ML P I v Y BRI S R B R M R
RE R ERTL AR P 200 D 28 AR R B 58 TR Sk A 2
N

gk LRnid, 35 B A5, S50 5102 Ak Bl 5
Th 38 S A D S R A 5T, AT BE 4 1 (R 8 A
PEAR T /N B A0 N G 8 ARV e AT AR S 1 28
BLRE . VK 5 001 2 70 I 3 44 V8 A 95 R A4 e 1 2
HHHE R, TR RS ARS e ST
TSR E R R L.
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Comparative study on the bioactive components and immune function of three
species of sea cucumber

ZHAO Qin, WANG lJing-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 7. 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 (HCs,) (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 HCs, 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-v release. This suggests triterpene glycoside in
sea cucumber could promote humoral immunity and non-specific 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-specific immunity in immunodepression mice.
The significant 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]
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