E3BHEFE1H
2000 421

K o= o2 R

JOURNAL OF FISHERIES OF CHINA

Vol.33, No.1
Jan. , 2009

X EHS:1000 —0615(2009)01 —0112 —07

B B4R & E i 55 00 B2 4 b L 40 SR 0 R S
18 X B i 1 #4795 B HE 1 B9 R i

¥ B,

Rg#',

FER", £ R

(1. pEAKFPHED BRI ARG, IR FE 2660715
2. FEBHERZEMPHESEARER, IR FE 266003)

WEABRERDRTURARRETR RN EERR, RE WO 2R, RS A
PHEERT . LRBREZZRE T %, H 3 MAF(1%.0.5% .0.1% ) ¥y Ig-Guard ( shrimp )
R B BRI R R, T B DR Al R R 2 xR R L 44 5 2t R (Litopenaeus vannamei) 20 d, 4
AIWZ T % 5,10,15,20 K o vk B By B € (LB (PO) (75 W B (UL) (B B 34 B B¢ (ACP) R LA
RN AL NI ACHE(SOD) %Ak 45 7 e o B B 7V &, JF 2t VB RO &7 O R & |
figE, BFFWN, 2% 4% PO U ACP.SOD Fh H B FH T X BA(P<0.05), %% 20
dE , AaREAMRBE(WSSV) B RER. XFEHF 7T RE& LR AWH M RERE E 24
A 17.95% \23.08% \35.90% o %% R 9, Ig-Guard (shrimp) # # 3 & #f #F %% B ¥ #
T, T RE Y WSSV BB Ao — R B F e kR FERPMENARTELRRA S
7, R AR Z Ig-Guard(shrimp) AR X FRE AW B E L &, LR T A TERK, BN E L H

FRAKK S Ig-Guard(shrimp) X 3 42,

REW: QA E AT BRE AR FNEGE; 2&

RES¥ES:S 942.5

I B [ R — Rl T XA SR AR R R R R Y
—NEERR, KEHERIHEHEBRGYHE
S B AP R 25 Y 5 B R AR B 5
BTN EZXESEE. BalERINGITTIR
PEE R B TR LB s £, HARA B K2
REXAF B B, B RET
B BIR A ROE TG, (B R AT R R BT R R R
18, B% T X 45 9K 5 % v DA SN L B8R B iR
BT B Y P e R, I
2 Gt R W IR B AL 4 R A AT S
% WERTURAE S T . R, A L HE RS
AR, I RA R S g AL B B S
RS IR A e R B B B THRE T RERY
“OIERE Y AR o A S U E YL o AR ik Py
Wi ) R YUR T R DRI RN, AN R ARGE

ARB R WSSV OR B HL AR 50 T Xk dF 47 4

15, %% 2 #A : 2008- 01-26 {&[5] B #4 :2008-06-05

MEKERIRAD A

o A 00 R LA S A 0 2L R AL P S35
—SuIERp AR R TG ), XXt WSSV iR /G
BRI I SF 181 , BHIE I 0 EHLA X FLG BT AF
SRR KU EE BE N BOAE A, LU R B P i
it %ot AR FREE LR 1 DL AR B AK AR

1 ME5k

1.1 HIEXFER

i B LN XHHF ( Litopenaeus vannamei) 800
B, K (8.70 £ 0.78) cm,F 2006 4£9 AW B
HH WL X7 ORGEXEFRES, B TR
SORRAFEG K BRRT E, 2B R IRET
RSN, BN WSSV B, IR HIE 5 7 do
1.2 iR

o, 54 F WSSV §i # $i fk [ Ig-Guard
(shrimp) ] 5 AD 4 ¥ $: R /4 & ( ADBIOTECH

HRWA : HR/ASZ" RBEARPR R R R (2006AA100813) ; BZK “ fu-£ =" 7111 (2006CB101806 )
JEIRIEE RS, Tel: 0532 —85823062 , E-mail: songxl@ ysfri. ac. cn
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Co. , Lid. Korea) $24it,

ARSR AR 250 g/kg, B 250 g/kg,
#F¥3 100 g/kg , TE#7 30 g/kg, EKHr 30 g/kg, &
#3300 g/kg, R EHEARZR 10 g/kg R C2 g/
kg,NaH,PO, - 2H,0 g/kg,Na,HPO, - 12H,0 g/
kg, WEEERSN 10 g/kg YT 20 g/kg,

1.3 R WSSV s

BRG] WSSV ik, s S H % -80 C
TRAF I 28 PR AR 4T B A5 22 38 R T 7 A B IR
WSSV HXFAF , R BUER A 25 B 75 73 BY 7R TR 5 B
TR, R,

1.4 W5 H

WEXTHITREE fa , BEVL 9 4 4, 7B T 550
LBk EN, B4 150 B, AT Ig-
Guard( shrimp ) ) 52 BEARDRHR MR 30 X 4F , X R4
PR AR DL B X R AR, B 4HN T :AB.C 4
FAEA , RN RS R P RIR R, A A
FEFERFPR R %S0 1% 1g-Guard (shrimp) ,B 40 7E
FERRRI BN 0. 5% Ig-Guard(shrimp) ,C 4H7E
FRRRI PN 0. 1% Ig-Guard(shrimp) ,D 42y
= EXHRA, B7ERE MR o AR h SRR B R R
1.5 HEERE

BHEK1 K, HEKE N 1/3; 8 HRIRE
B4 W, HEMEE H4 500 B 60 ~85 g, MR 1 h
JEREFRFE, FRIEREN 2 DETRIER;
K 24 ~26 C,ELEAS.

1.6 IR EIERRNE

#eRE  HRERAHBBEHSE 5.10.15,
20 K, 435 LRI XF SR FEEHLIBCTAF 10 ~ 15
ind , F—YR P g % (1 mL) DA AR F) BB C B Y
FHBUMME , EATCE R 1.5 mL B8 ,4 C
VKFE R, K H TR £ Skl ik i g R , A 4 1
BT RERHIE

TEVKRBAMET , F/NBY J1 AR+ B 3 4R L
PYLFRE, INATREI (4 C) 4 50 fEARR(V/M)
4 50 mmol/L Tris-HCl 2% (pH 8. 2) , #4718
PRSI (TAERR] 3 s, [ &k a] 8 s, THE
WHL 30 ) , SR JEH 5 W BS >, 10 000 1/min, 4
CE.L 30 min, B EEW, BRIASER, BT
H AR E

B EALE(PO)E A  RABHEIXE" %

Bt Ashida B 5 EFEFTIE o

ZH (U) &4 DL % BE S 3K B
( Micrococcus lysoleikticus ) % T ¥ ( Fd I & B4
TRRRIE) NE .

B B (ACP) & ) FRIR ML B IR
Wi 25 A (P IR B LA MR BT A 7 ) BoR i
170 5E

A E A A B (SOD) % H Rl A4
Yy A B s 3R] &I S8 (R LA W) T AR B
FIFHETT)

Ea&EAE EHSEWNERH
Bradford 317, #53R LN mg/mL 35,

1.7 WSSV B e

RS 20 d J5, T W ERE, §4 40
o Wailim—XIER, K H LA TR
By, B - 80 CIRAFM T, FREUEE AL R BT
YRR G, RXAF,1 h [FIRERIE, 4 H 4%
SRR WA I Y S e ARDR R R AR BE, 7 d SRS IR
W, EHAR B F S L E g, K
FET-XTHF, iR FE T RIFIFET- 4K, i3 ZR5E
T-Z ( cumulative mortality ratio) F14H X BR3P
Z(relative percent survival, RPS) ;RPS = (1 -
GFE ST B/ XA T H) x100% , I
FIEBFEAF 642 0.5 ~ 1 g, WP WES ImA
SEMP REWE 1.5 mL B0 4 CREAT
SRR
1.8 mEMKA

FRBE S AR 0 & (AL % S BUARSE
R BRFEATIE :4 CHRAFBIRTUFE8 22 B B 5
JEBL; FEEBRERHE AR TR AHB R
HEFPEL,80 CTARE 2 h 5, FHZRZHK T 65
TBE 2 h, It A WSSV #%4h,65 CTRE 12 ~
16 h; 4> B B 2 x SSC/0.1% SDS, 0. 1 x SSC/
0.1% SDS k£ R &5 MR (RLBWERIT) 5
THPRAT 4 3 REAE R M B BR B 4 10 B9 DIG Hiik 2%
¥ H 3R 30 min; Ll NBT/BCIP K48 .,
1.9 Zitah

AR K SPSS 11. 5 3R #E1T
BRIy 2017 (One-way ANOVE) , 54 B3
Z5, B LSD ZE LK., BFEKFRAO0.05,
# P <0.05, NFRAERBEER
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2.1 WSSV FEHiiEx B R LEE(PO) BYRIT

S5dif AHMEPOTE NS DARLBEER
(P>0.05,F1) ,B.C I ED eI FREEER
(P<0.05),AAB.CE=4ZHMERBELR
(P>0.05),10 d it A,B.C =815 D il H BF
£5(P<0.05) , K C HK_EFHEER K, B Xt
HWADHMLSF{ALEBARLBEER(P>
0.05), ABHASF CHHYEREER
(P <0.05),15 d i} A.B.C =45 HT X4 D
HRUL, EBUE L BRIV, K A BRAS
DHTEEXR(P>0.05),CHEDAHEFRE
ZR(P<0.05),AB.C =4z ¥ LBEER
(P>0.05), 2520 d ik s e, ABH
HEDAHAXBEELF(P>0.05), CHASDHA
BEZER(P<0.05),AB.C Z#HZ RH LB E
25 (P>0.05),

ED'E Z oA =B aC =D

2> 3

~5 9

e e s
SR ) /d

experimental days

E1 FREARNGEXE D EEELEES
BPREL AMERZRR, AT A HRTFHRRNHAZAER
BE(P<0.05), ¥EMAFHNAZALBEER, (A)
Ig-Guard ( shrimp ) 3% & 1% )% 4 ; (B) Ig-Guard ( shrimp )
YREHy 0.5% W) HEd ; (C)Ig-Guard (shrimp) 3% E N 0. 1%
BISRBE A ; (D) RN Ig-Guard( shrimp) £ , Yy 2= 1 3 FE2H

Fig.1 Serum phenoloxidase(PO) activity of

Litopenaeus vannamei in test groups

Error bars represent standard deviation ( SD ); significant
difference lies between the groups which have no same letter and
does not between the groups which have the same letter. (A)
Immune group with an addition of 1% Ig-Guard(shrimp); (B)
Immune group with an addition of 0. 5% Ig-Guard ( shrimp) ;
(C) Immune group with an addition of 0. 1% Ig-Guard
(shrimp) ; (D)Normal diet with no Ig-Guard ( shrimp) , blank
control group

2.2 WSSV FFEHERE(U,) B
5dBf AHMBAEE NS DHABEER
(P<0.05,F2),B.CHAS D LB EER
(P>0.05) , A\.CHAS5 BUN LB EER (P>
0.05) AHE CHAEBEZR(P<0.05), 10d
it AB.CZH5DAHFBEER(P<0.05),

ABC=#H bFAHBEE,B UL NHAE, 2D
4145 A CHAS BANFREER(P<
0.05) AHS5 CHILBEEZR(P>0.05), 15d
itAB.C=#H5DAMEAREER(P<0.05),
HPCHRDHML. 4 5, A CHASB HHL
BEER(P>0.05) AHSCHAREER
(P<0.05) . BI58 20 R ZERBERE,BAHE
DHFBEZR(P<0.05) , A\ CHAE DAY
TBEER(P>0.05) AHEBAFAREER
(P<0.05),AABHHS5 CHHLBEEZR
(P>0.05),

lysozyme activity

WHEEEE S/ (U/mL)

SCR I E] /d

experimental days

B2 HABWARNENUDEEERES
BPRELAMERERS, ASEHRTFHNEZ AL R
BE(P<0.05), ¥AMAFHNAZALBEER, (A)
Ig-Guard( shrimp) 3% E 25 1% #9525 4 ; (B) Ig-Guard ( shrimp )
YR 0.5% W54 ; (C) Ig-Guard (shrimp ) 3% JE ¥ 0.1%
HISeBE 4 ; (D) REN Ig-Guard( shrimp) 4, Sy 2= AXH R

Fig.2 Serum lysozyme(U, ) activity of

Litopenaeus vannamei in test groups

Error bars represent standard deviation ( SD ); significant
difference lies between the groups which have no same letter and
does not between the groups which have the same letter. ( A)
Immune group with an addition of 1% Ig-Guard( shrimp) ; (B)
Immune group with an addition of 0. 5% Ig-Guard ( shrimp) ;
(C) Immune group with an addition of 0. 1% Ig-Guard
(shrimp) ; (D) Normal diet with no Ig-Guard ( shrimp) , blank
control group

2.3 WSSV IR HisxiBe iR Eg (ACP) &)
B 5 dmtABFAHME ACPE A5 D
HYTLBEZR(P>0.05,K3) CHS5DHA
HpEZER(P<0.01) ,A.CHAS BANLE
EEZF(P>0.05) AHE CHEBEER(P<
0.05), I0dIf AHSDHERBEER(P <
0.05),B.CHHAS D AHAMAREER (P <
0.05) , A4 .BH . CHNHREDHK1.245.1.3
Ml6fE,AHSBHABEEER(P<0.05),
ABWAS CHANEREER(P<0.05), 15d



14 F B, % ARSSIDREE 0 YL PRI S BEAR S BHE S FGUREE RE T R R 115

A CHAS D HIFBEXER(P<0.05),B
HE5DHLBEER(P>0.05) ,A.B.CZHZ
BJ3A & Z 7 (P <0.05), F5 20 RERELIK
BERN ,AHE D HLBEER(P>0.05),
B.CWHSE D HIAFBEXF(P<0.05) ,AH
5BHLBEZER(P>0.05) , A BWASCH
WHBEZS(P<0.05),

=

:Elg 121

,Eer OA #EB ®BC @D

Ko

~

=2

$E >

&5

< < H
5 - 10 15 20

SRS IR /d

experimental days

B3 ZRWARN R D SRR R
BPREL AMERZRR, AT A HRTFHRRNHAZAER
BE(P<0.05), ¥EMAFHNAZALBEER, (A)
Ig-Guard ( shrimp ) 3% & 1% )% 4 ; (B) Ig-Guard ( shrimp )
YREHy 0.5% W) HEd ; (C)Ig-Guard (shrimp) 3% E N 0. 1%
BISRBE A ; (D) RN Ig-Guard( shrimp) £ , Yy 2= 1 3 FE2H

Fig.3 Serum acid phosphatase( ACP) activity of

Litopenaeus vannamei in test groups
Error bars represent standard deviation ( SD ); significant
difference lies between the groups which have no same letter and
does not between the groups which have the same letter. (A)
Immune group with an addition of 1% Ig-Guard(shrimp); (B)
Immune group with an addition of 0. 5% Ig-Guard ( shrimp) ;
(C) Immune group with an addition of 0. 1% Ig-Guard
(shrimp) ; (D)Normal diet with no Ig-Guard ( shrimp) , blank
control group

2.4 WSSV JiE bkt 8 & L4k {L B ( SOD)
& SRR

5dit A\B.C LIS %W SOD & /) =H 5
DHALBEXLR(P>0.05,F4) ,AB.C=42
Hdy T EER(P>0.05), 10dB6f AHED
HIEBEER(P>0.05) ,B.CHAE D AHEF
BEZR(P<0.05) AHS5B.CHANAREE
F(P<0.05),BH5 CHILBEZER(P>0.05),

I5dfAHSDHTLBEER(P>0.05),B.C
PS5 DA BEER(P<0.05),A.B.C=
HZ TR EZF(P>0.05), B35 20 R4
BRI, AB.C =45 D LB EER
(P>0.05) ,A\B.C ZHZ Ml LB EER
(P>0.05),

180 oA BB ®BC mD

SOD #& 4 / (U/mL)
SOD activity

5 10 15 20

SEe (A /d
experimental days
B4 FHRBARNENENAS
RRBENWBALEEES
BPRELAMERERS, ASEHRTFHNEZ AL R
BE(P<0.05), ¥AMAFHNAZALBEER, (A)
Ig-Guard( shrimp) 3% E 25 1% #9525 4 ; (B) Ig-Guard ( shrimp )
YR 0.5% W54 ; (C) Ig-Guard (shrimp ) 3% JE ¥ 0.1%
HISeBE 4 ; (D) REN Ig-Guard( shrimp) 4, Sy 2= AXH R
Fig.4 Muscle superoxide dismutase(SOD) activity of
Litopenaeus vannamei in test groups
Error bars represent standard deviation ( SD ); significant
difference lies between the groups which have no same letter and
does not between the groups which have the same letter. ( A)
Immune group with an addition of 1% Ig-Guard( shrimp) ; (B)
Immune group with an addition of 0. 5% Ig-Guard ( shrimp) ;
(C) Immune group with an addition of 0. 1% Ig-Guard
(shrimp) ; (D) Normal diet with no Ig-Guard ( shrimp) , blank
control group

2.5 RBRBER

UHABLER(ES) Bw, Y WSSV J§ 7
d,D HEYRFIET-F R 97.5% ,m T =R
4,7 C A EFIET-REM, N 62.5% ,A HA B
40 BT 45K 80. 0% F175.0% , Ig-Guard
(shrimp ) Xf FLAYIE X HFHT WSSV R Ge 19 f E R
P4 RIH 17.95% (23.08% ,35.90%
2.6 REEITUR WSSV &l 451

BRI B FE TSR Z38 S R RH - H
A58 Y BH M , ThER e i 445 TR BN 194 7 155 O M ) 2%
LR T A B AL, — R A8 55 09 BH o (B
6)o
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infection time

ES5 WSSVIERARAEMNTHRFAELTE
(A) Ig-Guard ( shrimp ) ¥ £ 1% W H & 4H; (B) Ig-Guard
(shrimp ) ¥R FEHK 0. 5% My 54 ; ( C) Ig-Guard (shrimp ) ¥ BE
0. 1% K S BEH ; (D) REN Ig-Guard (shrimp) 4, = H
puitc|

Fig.5 Cumulative mortality of Lifopenaeus
vannamei after being challenged with WSSV
(A) Immune group with an addition of 1% Ig-Guard( shrimp) ;
(B) Immune group with an addition of 0. 5% Ig-Guard
(shrimp) ; (C) Immune group with an addition of 0. 1% Ig-
Guard ( shrimp ) ; (D) Normal diet with no Ig-Guard ( shrimp) ,
blank control group

BRI /%
cumulative morality

12345617

g

Sl A DG T S 3 O B

H6 FRFLERTAMNEIFAIBERR
L9 ~L10 iRt I, L11 ~ L12 RN ;A1 ~C5 S A
HFET-XHEFREfh , C6 ~ E8 O B LHFET-M¥FRE R ,E9 ~GT Jy C
HFET-XPEFREfh , GB ~ J6 Oy D BT UFRERL, J7 ~ L8 b fe
CRILIRET]
Fig.6 Detecting WSSV of Litopenaeus
vannamei by dot-blot hybridization

19-L10 is positive control and L11-L12 is negative control; Al-
C5 are the dead shrimps sampling from the “A” group; C6-E3
are the dead shrimps sampling from the “B” group; E9-G7 are
the dead shrimps sampling from the “C” group; G8-J6 are the
dead shrimps sampling from the “D” group; J7-L8 are the
survival shrimp

3 g

JO7 P G R 588 51 4R R o AR IR AR S S Ty, 3
SRYLR ST, EWIERKT=IRE SR & Bt 5
R DR, R B S R R R BRI F B R
B BARTE SRR, —BoES EE— Ll

FEAR, B HAE RN EAER T HREREE, R
TR B T4 RIEW , XH4F 8 O ARG H0 1g-Guard
(shrimp) B9PERHE , & JE 5 57 Pk R B M X B 7 g
B REWIFEAR R — 3k, R R A
B R B SR o) W ) (R BEAR A B, X U
AT ZEARDRL R S i Se B s B R, D R — A A
id; 4

JLEA B X OF 8 8 55 A /] ¥k Ig-Guard
(shrimp) B9 5 BERVBLE , F L& PO T 7339 H 8L
AFERER LT, BRSNS S, R )5
BT/, 2R BRI AR, BB R R B 2 A
LR 5% B A R K, T 0. 1% 58 2 s
FTXHRA, B E5XRBEAMELY, hkTR, -
Guard ( shrimp ) 3§ FL4AEE ST AR B9 PO 5 -1 RA
HER, BETE—E MR R _ AR R SRR T RE , X
<M Ig-Guard ( shrimp ) B4R 2y — il G BE R W R
FXTHAR B B AL R RS, BREXT Ig-Guard
(shrimp ) R UNfar R na FLASEEITIR By BAL B IR R4
B, HAE PG MoREA T, i E PO ¥ H7EZEA
[ B S S BE RIS PR B A AR 3R 4K , X b
EtEBRIEATR. THEEE KB
18 B KSR RETR R JLAN T XA A H AR 3 AR B
WG S, AT, LAESFRESTE AR
WKy Ig-Guard ( shrimp ) 17EHE , 2 BB A [FI R &
FO4R R HL T I T ), T 10 ~ 15 d i BBk
{8, T /G BB, 0BRSS RN, 0. 5% Wk &
IR T RA, RRW MR EEARLBZE 53
FRARAHE,

T B 39 R TR R 8 X MR X & B, R
JE WSSV KBRS e T, — B BN I B o
Chang %' FEk B ZUR BN B -1, 3 - HRAE
PRPETT X ARF AR LA, SR A B -1, 3 -H)
FPERRIR R XHAR AT WSSV PR Sy, EALF
U ZE DRk 0 R B T L BE ARG B - R
PRI FLAAEEXHAR 60 d J5 , I HEAT WSSV #47
SRR AL, FARAELEN 14 d ), T RAR
RPGET-REBERT B - HRBARA 3 18-
HREX AN RERY RN 5% ~80%, K
R 1 T 2 T i ok SRR B R R 22 1 IR
TR ¥ PR 7 33 B 3 3 H 2 X AR A7 A T
WSSV G , 11 R fik SR il 300 T 8 o L 3
URLAF F AR WSSV B G ). AT+, Ig-
Guard(shrimp ) 43742 B T — % # 42 % X SR DL 4%
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WSSV RFURELEE T, E— E R _E R B R
BHARNRE, HALT-RERE LTS R R
THAET- AR R B AR, FFRE R ST o W b ] 159
HE,

B P — el 7R B R B R A A ]
AR PR e , B IA B B R ARG WL TR IR 8/ e 3X
KM, Ig-Guard ( shrimp ) X X 4 B4 B 1 1 A {2
Ve B Lk 45EE , IR T BE R XHARE) B BRI
fillo TS 7R 32 B 00 0 2 TV 3, 3R
F Ig-Guard(shrimp ) 7% T A B R4, BEE
F13gim. B EHE GG, T B 5
R XHFHURE 3 T B BB R G R G, (i
BRI —EEHZ FEARSEE ISR, K
A BT, XBERYT T 4R B &, W3 T U
Ja By RE TR B e — P VR A, DAGRTE R K,
FRRIRR AR S BA BRI R E,
R—FAEY B B RELH
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Effects of lg-Guard ( shrimp) on immunity-related enzyme
activities and WSSV resistance of Litopenaeus vannamei

WEI Song'?, SONG Xiao-ling', LI Hai-bing'*, LI Yun®
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Faculty of Life Science and Technology, Ocean University of China, Qingdao 266003, China)

Abstract ; Immunoreactive substances can stimulate the immune system of shrimps, and enhance the
immunocompetence of animal. The influence of egg yolk immunoglobulin on the immunity-related enzyme
activities and WSSV resistance of shrimps has not been reported. In this research, we fed basic diets
containing three levels (1%, 0. 5%, 0. 1% ) (M/M) of Ig-Guard ( shrimp ) to Litopenaeus vannamei
continuously for 20 days, and the basic diets as blank control. Then phenoloxidase( PO) , acid phosphatase
(ACP) and lysozyme(U, ) activities of the serum and superoxide dismutase( SOD) activity of the muscle,
and protein concentration of the serum and the muscle were detected on days 5, 10, 15 and 20. All the
immune parameters of the test groups measured were higher (P <0.05) than the control group. After 20
days, we fed white spot syndrome virus( WSSV) to shrimps, and recorded the mortalities of challenging test in
seven days. The relative percent survival(RPS) value of the test groups was 17.95% , 23.08% , 35.90% .
This experiment indicates that Ig-Guard ( shrimp) can effectively enhance the shrimps’ immunity-related
enzyme activities, and it can also promote shrimps’ WSSV resistance. Based on the results of immunity-
related enzyme activities and cumulative mortality, the enzyme activities of the lower concentration group was
higher than those of the higher concentration group, and its cumulative mortality was lower, so this paper
suggests that to feed the lower concentration Ig-Guard ( shrimp) properly is reasonable.

Key words ; Litopenaeus vannamei; Ig-Guard( shrimp) ; immunity



