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2 MR ESENRSEHATERBEEERZIT

Az, FLET, ZE R, & EE
(hEE R B ¥R, LR 5 266003)

WE: 55 7T ORA RN EE BRI Z M. TR RS Upostichopus japonicus) TR IR EF (ACP) B M % 2 B
(AKP) A HEE (LSZ) HEAMELES (SOD) FEMERIFENT . 7R AR 23BN 0.25%.0.5% 1.0% 1S E MR 2 7
(JIEBEDH):0.5%.1.0%-2.0% 72 50, LLEERR RDRL AR 20 20 3 FR, Tt 7 de FHORJEEE 2 RS RO KA 1S R
I ACP. AKP. LSZ 55 SOD #EM. #if B, #WRJE 15 d M, F3EHA4 ACP. AKP 3 MR35 BB B [3) FI ) &= 3 In = e - v

S5xBARFEEEER (P<0.05), KPR 1.0% BEREEZES 2.0% EREMREE, 1.0% BEGRESEAN
ACP.AKP BEVER &, 50 A2 % B AL 3 15.2.3 £, 2.0% 5 RAEA NI ACP. AKP 35 7E 5 BI= A BT 3.9 £5.4.4 £

LSZ &M MBS ] K e Tt i G R AE, B Rt 5 BRAR B EEUER (P<0.05), B LSZ &M 5 5 £ M & 1 5L
FHRR,05% BRMEEZHES 1.0% REBASREH, BEER S5 RS BAN 1.4 £5.3.3 5: SOD iE MBI 2
REZEAS, WEMF G B L TR, 1.0% BEmEEE.2.0% 7T REE4H SOD B e, 23l & AWM 1.7
f5.2.1 . WFFTEE AR, MO AR 2 MR S5 BB T 1R 0 o 2 s e ian (L @ DUHLE B IR 40 51 1.0% M8 6

R . 2.0% 7o Z A

KRR RELHE: AS
PESHES: $963.73 STRRARIRAD: A

W2 (4postichopus japonicus) BTG5 & £ 5F
P EA R " BLE B T E K SR M
BITH AN L — o SR JUFE R 2 40 B S s
PR KRR & A 3 R B R0 P At P
PRI AR O M55 2 5

HET, FrA g KA 222 RIS s B & . 5hi)
P R R — RAIRIR. nE e R A
Buzabt, 51 YR R R0 SR R K
1 2 38 Bl A A &S R RIS S 2 IR
ZiIEAE T RIS B N R R,
[ 50X 25 AT T 4 T R . S
ZWE T S SR B e g% D RE AN HLAA B 18 e
TR B9 e A, 3 B A o 1 LAy ™[RI 3
BAARF AT R R, TR A&
PIRAR S 2 2RI TAEE A

2 REAE S — PPl Y e 1 SR R, 2 F
W2 FOK =R AW B R R E .
25 1048 1.0% 57 28 B AF A 9 I A0 45 18 7 AR 40
(Carassius auratus gibelio) 1 UL T2 4% & 48 % 1
FR (P<0.01) . AL 7 F I 5 B0 B 0 0t

U im B #A: 2007-11-02; 11T H #5: 2008-01-25.
HEEWE: BHE AR EESTH (30000129).

[ o EK 84,2008, 15(5) : 787 793]

R IEGRER R, T IR ER AR VAT B S LB (LB
TEHS: 1005 8737-(2008)05 0787 07

ORI A R R BUB B R AR . R ek
R 70 6T R PRDRL H S B bk 2R 0 T = LR ) U
(Litopenaeus vannamei) $1Jp 55 BHL B8 77, MIiA £
BRI A P B H B . EFE RS Y R SY
2B, TRDRL AR D B TR SR A R DAY R SR
PR (Penaeus vannamei) Y5 %% K- SAATE 7714
FU5 87K . Takahashi 28 " {E 52 H A SR (Penaeus
Japonica) 17 AR REZ #E ] DL 2530 = 40 i A v 1 A0
TPV, WP E R R L. Yuan 28 " S W5
R 50 E TR A 2 (4. japonicus) , AI]
DLk @il 2 A K AR = 47l . Santiago-Cardona
25 U ity 0, IR 2 B8 T LR B 2 (Holothuria
glaberrima) WA K. DIk Hess ) 70 5
KA PR HAT T DRI G RS . S5 R
FEH, TR IR IO 3% FA G2 2 0 S50 20 1 Bt 2
SRR SR 3 Sl HE R R AR = 15%.13%
KGR BRI IER 2 0 LR 2 fh ks %
B, B2 10 HRAN[R] 0] 060 R0 2 40 2R 5 S A IR M Tl
g (ACP) . i £ B ER MG (AKP) . W5 I B (LSZ) J
A ALY EALES (SOD) 3 M A2 LABAER i
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B15%

BRRIR 2B FE R SR B AR A B Z A1 5%
Ao B AR T HR L, [F R0 R sk
R R SRR TR SRR AL B A

1 #MRETE

1.1 ##

fRERZE B LART B EZBRNSFHREY, Ak
(3.6+0.32)cm, KR E (2.5+0.44)g. HR S F%
F 25 L KR, 7KiE (15+3) °C, pH(7.7£0.3),
WK 3242, A IR 50 3k, HEMHE 2 K
(9:00 am.16: 00 pm) HEZ TR HHIK 30%. Yl
71 R T

e ER 2 08, RIMK D F 8 5 SR PEAR ERTR, LA
#§4F (Laminaria japonica Aresch) A JEURBHEI/E T BY,
4T 90%, B & B 65.20%, B4 B 34.64%,
HHLSO, F & 26.54%, ¥4 F& 10 000 D, 5.

FEERME, BRI B-1,4- 2 -D- 2 AL A, (CH,NO,,»
PL O %R 8% (Erugosquilla woodmasoni Kemp) 7% 4
J?ﬂ%”’ﬁﬂﬁﬁk Jii 2. BEFE = 85%, K43 < 10%, /K

73 < 2%, NEYI< 2%, pH H 7.0~9.0, F¥ 5 78

6 000 D, H .
1.2 it

SEHG Ay 7 AN AR, R 3 AN FAT, FAE
ITHFERZ 50 Ko 2l T B (A), #E S Al
ARk 0.25% (JREE ) HEmB L iEAH B).

0.5% I FEAR IR Z HEAL (C) A1 1.0% I3 S 6% iR %2 b

H (D;:;05%THEH B).1.0% 2R A @
1 2.0% FeRHEA (G) o K D ARIE T HAIE 2 4
7 de PRI IR AT AR R FE I e /K D R R R R
pH 5% WK R HE bR, 52 i W22 02 A K % fi Btk

AU TS 2 K5 K9 K15 KWl E
Z & G AR br .
1.3 HeHE

RS AEORZ 5 J, 2 RK R REE
FUk P BIAE, F 1: 1 A TIA 28K IR A 3, B
> (12 000 r/min,4 °C,20 min) &) 3% ¥, B b i,
4 CLRAT
1.4 WEFHE
141 BRMEBIBREEESHEREKBEENE ACP
A AKP 3 S0 R R iRk ik M. bl g4
ZUEHLE 37 CHEFEHM 30 min 7742 1 mg By €
SR L ANE ST BRAL (U)
142 AEEEE 2 Hultmark 25 " 10704

R #ITHE. LI BB E Micrococcus
Iysoleikticus) (Sigma) % T ¥ Ky i 41, FH T R 7 2%
MO (0.1 mol/L, pH 6.4) Bt & ODs,, ~ 0.3 fY B &
e B 3.0 mL w5 150 uL 5303 T 10 mL
W R IR AL, W ODy,, ie N A, . B EE T
37 ‘CH& 3% i i 30 min 5 57 B E VKA 10 min LA
2 1k [ N, W ODsyy, 184 A fHe LA 1 min ODs;, %
{i.0.001 24 1 AMEESE J7 847 (UD . LSZ 3% (UL,
U/mL)=(A, A)/(30X0.001) X 1000/150.
143 BEUAYELEEFESE SOD I JllE RH
HE IS LB Y I mg HEVE A LE 1 mL Y
R A SOD 3% 50% I B % Y ) SOD & Ay 1
A SOD W& 7 B AL (U) «
144 EASENNE THEMEEOSERAN
gEiRi U
1.5 HBIERESHESH

45 F SPSS15.0 Bk 14 14T B2 R 2 7 7= 43 it
(One-way ANOVA) , &5 RLSFIMHE + frvfEE X+
SD) #Fr, 24 P<0.05 FiAhER B

2 BRE5GH

2.1 SREEEFIX RS ACPE RN
B 1 a w5, 5 EGT R 2 0 SE 5 AH AE 40
J& 15d N ACP 3% 1 25 8 77 & 38 0 52 30 = i 5,
B BE & B R 38 T g 5R . RS AT, AR 1S
K5 0.25% I ERATER 2 HE4L ACP 375 1t 5 % B AH EE L
BHREMEER (P<0.05); 1 0.5% ¥ EGTER 2 FE 4
1.0% 5 BEBRBR 2 M40 ACP JEMEESH 9 KI5 K
SFREAH LI H B = 5 (P<0.05), B3 15 Rt
ﬁﬁﬁéﬁﬁﬁ'*&ﬁ%‘ (P<0.01) . Z5HRKH,1.0% i
HEMREZHEHM R EE 15d Eﬁﬁ ACP #GPE =,
AT R 3 1.
d B 1-b A A, RS &SI AR RS 15 d
P ACP 5 PESS BB 1 o 23T = tats, BREE RS
(B ) MG AT 58 . 88140 HT, 0.5% ST BELL ACP
WEPE 1S d A ST S E R E = R (P>0.05) 5 1M
59 K, 1.0% 7 EBHELL N 2.0% 52 5L ACP 3
3 EAHILY AR R EER (P<0.05); B 15K,
2.0% A S RAZE R EE (P<0.01). &
A 2.0% e BRI B, 15 d i H ACP 355 5
B T 3.9 1.
5 IR VG BT IR 2 BE | e BN A BRI
FRRZ 7d S5 15 d P9, ACP & 135 B B[R] /7]
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B IIREEET s H 2.0% TR AR B .
2.2 REHSEFIXT RIS AKPEER 20

B 1 ¢ A 0L, i ST IR 2 08 4 S5 50 4 AE B
J& 15d 1 AKP #& PR BE R B 3 b 20 = B g
FLBE A R A TS SR . S G T, AR 1S
K, 0.25% WG BT IR 2 M 41.0.5% B EIRR 2 A
AKP 75 O B 2T = (P<0.05) 5 55 5 K.9 K.
15 K, 1.0% ¥ FEAL R 2 P41 5 0 AL A 3 = =
WEE P<0.0D) . Bl 1 c R, 1.0% EEKEKRS
B BOR e A, 3 15 RIS AKP 3 e, A2 56
WAL 2.3 1.

B 1 d ], R &L AR RIS 15d
W AKP 3% P ¥ bE 0 = m R I R, B
N 16 () 38 0 T 3 . 40T, 55 9 R, 0.5% 5%
TEHEL . 1.0% 575 BHEL1.2.0% 55 B HE 41 AKP % 14
ExBAH S R B EM =R (P<0.05); M4 15K
M EFWEE P<0.0D. E1dERH,2.0% %
TR R B, 15 d B AKP 3% M B i 2 %) e
YHI 4.4 1%

75 B, 1 B ER 2 0 7 BN AR SRR
FUHEME R 2 50 15d N AKP &35 7 | HoA
2.0% FoRMEAR R T AL
2.3 REMSEFIX RIS LSZiE EHI 2N

B 1-e o] 0, ¥ B0 R 20 0 7% S 00 2 AE $2 0
J& 15d P LSZ 3 Th ¥y He Tt v Ja PR A Bl & I BB
TR 2 B IN & fI3 N, LSZ 35 F JE th B 2 1 i,
RIMAE T M. 505 0,025% 8 BERR 2
WAL LSZ i HEAE S 9 RS HRAIAH T 22 ik B %
(P<0.01) 5 T 1.0% ¥ ZEARER £ HE 4] LSZ 3if MEAL A
F9RSMEAML AR ENZR (P<0.05); LSZ
T B 0 B 2 FRAE A R A 0.5% W ERIR £
BELL, 55 5 K9 K15 K LSZ igttk il 54l HA
WEMEZESR (P<0.05), i 2 9 K50 HA %= Rk
WFE (P<0.01), BEEIA B, /e AL 1.4 f5.

B 1-f AL, FAR 0.5% 5250 1.0% 78 580 |
2.0% Fe B BE)G 15d N LSZ M e Tha ja R R, H
FEE 9 R LSZ i s, H LSZ J& 1 5 T B AH
Py B BEME R (P<0.05) . Bi#E 7 BRI
B0, AR H AR T, T BT T R
HH2E 9K, 1.0% 5o R4 LSZ Witk i m B 5%} R
HERWEE (P<0.01), XA K 3.3 1%,

75 B, 1 B ER 2 0 7 BN AR SRR
FHEERZ G 15d A LSZ it 2T &G T %

(A BEAE WS B R 2 08 S SRR I E 3
LSZ &Mk Tt @ e T 1% Hp s R B2 1.0%
ﬂTHS«' D/ﬁ

2.4 REMSEFIXT RIS SODEMAHIT

B - gTy_[L,{E' T R 25 Hh 2% S 6 20 AE TR
J5 15d 4 SOD &Yy B LG B 1T+ =, 48 5 2
Felia T . S50 a8, 5 2 K5 K,0.5%
TR IRZ PR 1.0% ¥ B ER £ ¥E 41 SOD ¥% 1
'ﬁﬁﬁ’ﬂ?ﬁifﬁtti’]/ﬁ FHER (P<0.05); H 1.0% &

RN S EAM L ERTEE (P<0.01);
FAR 0.25% AR 2 0 2 SOD 7 4 5 % i 4 A
AN E FiFt &, B E R A RE (P>0.05) .

d B 1-h °] L, e RS &S g A AR H R S 15 d
P SOD ¥ H3 2 ILEEE 1 T 0, 4R 5 B i PRI
TR G hT, 5 2 RS RO RIS KR,
2.0% e R HEL SOD i 5 6 A LI A A 2
EMHER (P<005); HFE2RSK, Z3HRE
# (P<0.01); T 0.5% ¢ 8 #E 41.1.0% 58 3 ¥ 4
SOD it S AN E S 2 RE R EH ER
(P<0.05) , HAhI Z R AEZE (P>0.05) -

75 BB, 15 BEGRER 2 0 L SR BRI
FIFEMEHZ 5 15d B SOD WM £ 2 KA &
2T R T JE B B e e e
MR BN E 2.0% B HEL, SOD i 1t & Xt R
ZHI 2.1 5.

3 Wi
ACP J2 B 40 JL 75 g 1 1 s 5 g, (2 B
A A B B AR IERDK e 2 — . i B4R

He ey LA T e — , W A0 TR A I S RO T P A
W A4, 4R J5 A ELFE ACP 7F P B3 6 B 8 10 5= 40
Fi U, ARHETST ] ACP (3% P 3R o 4 W A1 i B
RYIIRET) . AREH, ORAFER G ERR S
PERISRERAE IS 15 d WIS A5 K ACP W et
=, B S0 AML A A BEER (P<0.05),
1.0% ;“E{‘*f’ TR % M5 2.0% 50 R BB R et

T B oyl g R B Y 3 1% .3.9 £ IZEMeng
& “8] U\?@ ACP 1] LA SIE R A0 1 45 1o AH W)
o XTSI 2 B D B X (Penaeus
chznenszs) ﬁjfﬁ‘ BT AR S e, BN R 2 0E T
F R ACP 5 g ESS PY BE TR SRS TR I
(Chlamys irregularis) % 1 AR 15 15 22 i G 5 18 95 7]
J& , ML W ACP #& 1 B3 T & Ak, e 24
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T ACP 3% VE 32 5, IR VF 22 S2 88 BT iiE s 12
SR, AL 5 ACP i PEAERIR G5 15 RZ A
k2L IS TE PR, MR — P

AKP 3 775 TEa RN, & — Mty %
— SRR R B G K, R BB R R
28, TEBIE 5 R, A A0 B B2 B2 JIE 7K fkt AR il £ B
ﬁﬁ@?,ﬁﬁy%ﬁéﬁ%)ﬁ%?ﬁ%%q&ﬁ% S N

R RE, 5 A, ORA R EEER
@&%ﬁﬁﬂfﬁxﬁﬁF 15d W, RIS 55 AKP 35
FreeThm, B R A BEHER (P<0.05),1.0%
R E IS 2.0% RRE R A, BB SRS,
Oy BRALIN 2.3 {5 44 5. UEES PP
AN FNE Veu Vi R B8 (Eriocheir sinensis) 0,
B3| TR R, ) AKP 351 BEF & il
2 b ﬁﬂﬂfﬁﬁﬁﬁ%%@ﬁ%@:ﬁ’ﬁ”ﬂ)ﬁ DLt
AKP M B ETFR (P<0.05) ; XM T2 1 g B
% ) P E SR (Penaeus chznenszs) , AKP it
N T &, AR RS AR AR, A5
t AKP iR SRS 15 R a2 B 4kai
I s AR, 1 R — 2 A

W2 BRI PR S AR BEN . LSZ &
7 Wit 20 o 2% B 4 o A e 2 — R B 1, RTOE
TR 25 TG PR PR 40 B 4 BB T (Y OB R 2 8,
TR FITH BRAZ AR NI R4, Mﬁﬁ?ﬂ’ﬁi@m%f‘ﬁﬁﬂ
I ThRe. AR KR, D IRANR I E
ZHEMFERNEG 15d W, BIZ5 9 LSZ W1 5t
PG, 5 9 Rt &, S0 IA R AR &M=
5 (P<0.05). Gopalakannan 2§ ¥ #f 97 1F 52, 4% 5%

TR AR A BRI AR MR 6 (Cyprinus carpio) 90 d

J: i B RE G M LE e A B 2% = (P<0.05) . T
A2 P BT R B, 1 AR SR S A S 4 9
TR ML 7 TR 1R 3 R TR IR AL (P<0.05),
ARSI A RARIR] . 3K BT G SR A 45 2
B [ (%) 3 B2 ﬁo TEER 9 RIG &L A LSZ A
Bk A, XA S R T A —E KR, KT
HNTENEICFEE PR, R, &L A
BEE S0 2 RS & A 3E n, 3 LSZ W& HEse T A e
B, 0.5% i BEMIR L RS 1.0% Fe R BERCR R (£,
BRSSP R ALY 1.4.33 1. TS Y
(YRI5 2 SR 3R B, Tk o R SR B W1 0] 2 B ek v ot R
2 TR AR S e 0y IS SRR B i AN s B

WG TE K 10 % % Shiau 25 77 3 ANIKTE (2.0%.
5%-10%) FEIERHIRNE S AE 1, K IBEAE 7o BRI
{3 188 i, o [ 3% T [0 Kono 25 ™ WY B, VR A
10% 7 HWE 0T H A 24 (dnguilla japonica)
T (Ocyurus chrysurus) B4 [ 10 A & 1 AF
o BRIURT AHER, 6F T A F R 2R 005049, 5 2 4
(%) B T BN N & AT RE A A N [ 3 s S AN
AR B AER, i 2k BUAR R I RCR -

SOD & — i 5 B P E AL, 1F b i 1 50E
BrAIZ 5ERAN B B, 7T RUINEMN 0, F
B H,0, M1 O, 11 52 I, 7 B HL A& 5 2 S B A= 4 43
TR 5 TR BRI P B R
18, SOD ik 5 4 Wi G i KPR O, % 118
S8 S 440 1 [ 1 8 ) R AN HLAA I S0 %8 1) R
HEMER. A RGERRHA, NSEEEHR
ZWE . TR 2 b 2 0 S g SR AR B , 2L SOD
R T s 1.0% 5 BAER 2 B 41.2.0% TR
B AR 280 R B A B v N 23 e o FECZRL I 1.7 £
2.1 . X5k B2 P 5T B b e ok 2
18 (Eriocheir sinensis) WIRRFTEE RAAL; Ak, XE
2t DU R SY AR, ) b i 3 PR B S A 2
B AL R RO I 1R B 98 22 BB A A RS B, BA
PR B 206) B 26 EDRHER R AT 402, IR 2 ¥ SOD
WM — R MR A DY R AR s ML
DU (Chlamys farreri) %4 O AR i 5 2 BE G0 3% 18 50 57|
J&, I35 T SOD JiEHEAN B T . SR, A4 5T
SOD ¥ 5 IAG T 1) FF i SR Jis 120 T (A o0 L
XA REDR b i B e R O WL AR IR 2 — e, B
VAL TE R o 35 10— 2 B

AL, A SIS TSR i AR IR 22 B % e R M B
SR [ 5, (B3 — R BRI e 2 8, &P Al
of G WS I B A R R R

4 #ig

EN TSR L ISR AT E 2 R e 4 (2]
RIRGTE 2 B, Be 0 W 244 P EUAL B RO K A NG 3R 4
Fifrﬂméﬁiﬁfy@ﬁﬁ LA e 1 e 1 3 e
5 m, iR A e R E A . 1.0% (SR H 4
t) #EF TR Z B 5 2.0% 5250 41 48 & T dE br
T R, ) A SR AR R 2 0 1R R
BEREE R INE .
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100 b *
. 0F _ oof
S ° L
TS 50 Ton'S 20_ .
2 & a0k 28 st 7
R .l RrE 4
Hg&c) 30 *H\[&t) 40
5 20f &5 30r
= < 201
10+ ol
P A ol iy
2 4 6 8§ 10 12 14 16 2 4 6 8 10 12 14 16
K uj/d Time K uj/d Time
120 200 - ok
- c *% _ 180k d
g 100[ 2 160f
A - iy S0 b
Wz 80 z w7 o0t
2% 6or 2 2100+
R RS 80
W!% 40 h‘!%ﬂ 60
& S aof
= 20 < 20k
0724 6 8 10 12 14 16 O s 0 1z 14 16
K (mj/d Time K w)/d Time
Tc _
e ok 12 f
~ 9 o 1op o
) —
EZ O s 0 Bz |
- - - >
o5 4 o5 * *
~ & ~ © 6_
‘RN 3 RN
34 o) T3 4r
w w?
— 1L — 2+
Ol ol e i v
2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16
K (W]/d Time Kfw]/d Time
Q * %k
80 - 90 b
2 70 - = 80k
a% 60 L E_b 70+
Z S0t Tz S0r
pe 4k = ig
.RD 30k _‘:»Q 0
W3 W3 300
S 20r a
g 8 20}
@« 10+ 2] 10k
0 ) N S N T T [y S '} 0 ) N S S T N Ay
2 4 6 8 10 12 14 16 2 4 6 8 10 1214 16
K} w)/d Time K jwj/d Time
—O— XA ; —m-0.25% BB ENEL; —A—0.5% BEBRENEL, —e— 1.0% BERREEA: O 0.5% 7TREA; —a—1.0% 7TRIEH;

—0—2.0% FeERHEA .
—0— Control; —m—0.25% seaweed-sulfated polysaccharides group; ——0.5% seaweed-sulfated polysaccharides group; —— 1.0% seaweed-sulfated

polysaccharides group; —3— 0.5% chitosan group; —a— 1.0% chitosan group; —¢—2.0% chitosan group.

1 B ER % BE AN 5E R AE X 5 S BRI T 2T
Hra, o e g WHEMEERE: b, d, £, h: TIFE . ACP: BRMEBERRAE : AKP: FIEREERNG: LSZ: ¥ MM ; SOD: MEL W LET . SRR = NP
BME £ trEE (XSD) ;s * S ML E A BEEER (P<0.05), ** S0 RAKERREE (P<0.01).
Fig.1 Effects of seaweed-sulfated polysaccharides and chitosan on immunoenzyme activities of sea cucumber Apostichopus japonicus
Note: a; ¢, e, g: seaweed-sulfated polysaccharidess 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]
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