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B OE: DERE ol 25% RER X AL, 435 R B R R IR
REHTH 15% 30% 45% Fl 60% ta Ky, Bl 5 A% R S REfARHE
M FLYNIEEXT U ( Litopenaeus vannamei) (7.50 +0.13) g 42 d, iR BER
SR HR R A AR T PLYAIEE RS B LT 4o R S B8 A 2R b 5 T 7§ mRNA
J Toll Z & mRNA AH X % 3% & B9 & W, IF k47 ¥ B UK ( Vibrio
alginolyticus) N T2 PR R B, 45 R KW 15% 4 175 75 W B
(LSZ) &R E R TXA (P <0.05) , HABRASX AT EZF
E5H o BEHRERYIER 43 R AR FLANEE X A I 75 8 AL B AL
(SOD) 7 {4 70 #H 4H 41 o 15 B B mRNA J% Toll 5Zf& mRNA fAf %3
KRR BE(P>0.05) ; R HINE A TS HERY)E,24 h Al
48 h i 60% 21 RIS TR BE R/ TWMA(P <0.05) , HRAZEHER
HEGXRAERABE(P>0.05),72 h F1 96 h if B4 -5 xR
HERMARE(P>0.05), R LIEEEHRBR YR R LG X EFE
Hep 45% B A 2 B3 AR LG X AR B S SR RE S o

MARRES: HEEHELFEER
R R E R R A R R AR
ABI 5 LA AT PR R T B0 £2 B
o ERan, rEasN
X FLAEXTEF e T R PLRE & 7
HiHF mRNA & Toll 37 /& mRNA
REWEm, RAERERAS
Xif FLAA X W Y S Ho e L RE =
A B R

KB . LYY X B IR L
Yy B R ALY B LR, A
il mRNA ; Toll Z{k& mRNA
HESRS:S 963.71
XEfFRERAG: A
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Be & DR Y R B HR 2 — , FUl IR i Bk
Pra& Bk, B S T X ) FR BE A AR R0 X R
FRPEA A R R FRLBEN
R TR R RDRL R BB R AR 2 B 2 R A
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1004 B\ W ¥ K ¥ % #H 21 %

Rt ILAE, (LR S IR TR LR, %
PR (LSZ) 78 A (L4157 {1 (SOD) 15 P2 PFA
R FESh AL AR S BEAL BB O AR o SR
/) Toll 32 A 2 B A 4 57 o 032 1) 26 2 4 P
o RN AR REREEER, A TERIA
12155 40 B S & 33 20 40 a9 5F | e A S 40
fF= — R B B e R YANG 2519 4
T FLYREEXTHF Toll Z1RZEFH M 751, KL
TEXTHF Toll 32 A7E Ifi 24 i 5 8 i ) 23K B e o
T} o 24 A KOS A 8 0 R AKX LR Xt
UF Toll AR E A WARE ™ . ERTHIK
W, & BRI B R AR B B AR 459% k)
it FLAEERTHF 4 A K PR BB TTAS R 2, (H T Ho A
FENLBE M 0 1 AN BE o A SCHFST T R 4R B
YR A AR AR X FL 4 X MR 1 ¥ LSZ A1 SOD
T BTN TE BB T 2w, FE AL T 0 MR B
FLH N Toll ZZ{A%E K 1 23K K, B TEHR T EER:
FRE AR Ak Xt L4 B X I G 58 T R ML BE )
SO, AR Ay T B4R B 7E LA o R e A 4 et
Hh i 7 PSR ALK R
1 MRSk
1.1 X8 AR

RIS LG G X AR I B 1 T I s T IR R
JUGHE S 5% 58 3t 35 , 7 FH 4 K B 40 1R 1R B
(7.50 £0.13) g,
1.2 X6 4R EE

A0 P B SR LAY (Fi) e R A S A4
FRABRA R, HEEERAMNE 1,

®1 BBRERYNEZTEFRS

Tab.1 Proximate nutrition of the yeast extract %

BRY R BRY o'
oy R 91.00 SEAR 2.17
HEH 62.95 AR 5.24
sy 0.9 AR 4.90
oKL&Y 10.70 EAR 0.47
FER 3.16 KHEAR 2.75
HEAR 3.79 il R 1.45
REAR 3.75 25 R 2.59
IR 1.41 HAR 2.39
BER 7.51 AR 1.20
HER 2.63 BER 0.60
WAz 3.15 B R 3.90

IR B R BB R A
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BEERA R K iRRHE R R 80 H i M 4%
FH,AE 25% a4 o 5t R, S R REBCHI 5
PRI R (K 2) o FRHHIER B RY K%k
KRB S HERBER R A5, 5T E
kL, TG 4 CEHI AL

®2 ABAMEARREFES ST

Tab.2 Ingredients and proximate compositions

of the experimental diets %

v HHRLL 15% 41 30% 4 45%4 60% 4
PNGE 15 15 15 15 15
SRR 5 5 5 5 5
pidacy il 10 10 10 10 10
iy 25 21.25 17.5 13.75 10
382731087 0 4 8.5 13 18
L e 3 3 3 3 3
ik 4 4 4 4 4
Tk 23.3  21.85 20.4 18.95 16.5
JNFE Bk 5 5 5 5 5
3 0 0.2 0.4 0.6 0.8
K 2 2 2 2 2
R Bl 7.7 7.7 7.7 7.7 7.7
. 0 1 1.5 2 3
EIRHE
HEH 40.35 40.46 40.74 40.53  40.68
el 7.23  7.34  6.98 6.28  6.07
WAy 10.08 10.52 10.69 10.77 11.50
HAEAR 1.69 1.73 1.76 1.71 1.71
WA 2.46 2.66 2.75 2.58  2.75
MAKBAE  39.45 39.8 39.55 39.18  39.99
B 0.75 0.8 0.86 0.8  0.95
s 0.97 1.12 1.08  0.94  0.69

MBB/(M/Kg)  19.49  19.43  19.35 19.15 19.00

S BSISR] y_R MR B R EDRHIT T T, S R
BERE ERARR AR S A M55 5> 5 5 TR LR R & A 2
WIS AR 50 .

1.3 {AFEHE

B IAERSEAEFE K e (5 m x2 m x 1.2 m) 8
72 5 d, 585 N Pkt A% 2 5% 1 ) 4 MR BEAIL
ArEEE] 20 4SM4E (100 em x 100 cm x 80 cm) H7,
BHE 50 BB So X AR T ] IR, FRIFE
PR EIE R 5, 20 4R 5 Ak e, 5
R E 4 MER . 5N 2011 4£8 H 13 H
29 A23 H,3k42 d, FRERKNEIMNBIE TR
FA7K, FREEBIE KR 23 ~27 C,EL AR
V4R =6. 0 mg/L, Fr5E 3 ] <€ 39 s 00 7K Jo - 46
7K, EEHIE R <0.4 mg/L,pH # 8.0 ~8.5, HK
M4 % (06:00,10:00,15:00.20:00) , F &
HHEER 3% ~5% Aitio 5 REK—IK, K
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BAKEM1/3 £
1.4 &ESNE ( Vibrio alginolyticus) \ T 214 B
Fid 1

FRIEIRI A WG , A5 WIAE b 23 3 BB T
W58 Bz (B 3 F XoF AR 20 |, 4 R MR DA R R L 4 5]
CES SRR VR 30 L, TR STVREE Ny 4.0 x 10°/
mL, DAVESS 30 WL JCREAE 3R ER /K 240 g BAPEXT HR,
FFAE Xof B % R SR PR %o B 2L A, 1 338 )5 4 501
FRTE 20 A~ 120 L MK RAEH , BEEHARDK IR 21 ~
25 C, NG IREE Z J5 S ME - Ge it X iR 5
TIE B o
1.5 $EHRAE

FREHIRIR ZE5 R G IV 24 h, NG~ 46 o BE
PUBUE 15 B, O e bk 2%, & T 1.5 mL
B.OEH,fE4 CEEFLA 10 000 r/min B0 10
min J5 , BCEEWRBPILTE , -20 CARAF, I TI5E
LSZ 71 SOD it LSZ & Pl R i B £ b
PO AT, SOD 5 PRI R SR Y e A AR A ) T
WL SOD A & 4T

[Fi] s DA~ PO 4 Hp BEAILER 5 B8 Xof M, BRCHC 6
HAETRARGG, BB E -80 CHRAE,HT
0 5 B8 2H 28 v %5 TR B mRNA J¢ Toll 52 {& mRNA
RKIBIEDL o K —80 CURFFHYNS HFEEZH 2 Trizol
H#1d50 & (TaKaRa) % B 45 42 BUEL RNA, 42 B
) RNA B ODyy,,/ODogon N 1.9 ~2.0, %
A& PrimeScriptR RT reagent Kit with gDNA Eraser
(Perfect Real Time ) 27 & 15 B 5 K 32 t 1 &
RNA % % 55 & c¢DNA, H f#f F§ SYBRR Premix
ExtaqTM ( Perfect Real Time ) 85| & #1790 E R
PCR, PCR &% M 95 °C .20 s, —/ME¥F;95 C.
55,60 °C .30 s,3t 39 MG ;95 °C 5 fi ph Ze e
RSigE St BARALLL B-actin S AN,
HA9OtE & 515 R LG X iR T B 2
( GenBank: AY170126. 2 ). Toll 3% {& & KA
( GenBank: DQ923424. 1) #11 B-actin ( GenBank:
AF300705) it FiA5|¥H LilgA TAYH
RAEBAFER(FE3) o BHE 2T
AEX S B AT L 2H 21 rh U B mRNA % Toll 3%
& mRNA fAHX KRB R,
1.6 HiEaH

RIS R % + AR uEZE RN, {1 SPSS
(17.0) 73 Br 8K A4 % BOUE 247 B8 A 5 J7 22 00 i
(ONE-WAY ANONA) fil Duncan £ E /%, P <

0.05MAbHA Z | =7 BE

#3 APRIUFAEE mRNA Toll ZxEHE
5 B-actin BREH3|WF 7!
Tab.3 Primer pairs for lysozyme, Toll receptor and

B-actin genes for L. vannamei

514 il
B-actin-SQF CGCGACCTCACAGACTACCT
B-actin-SQR CTCGTAGGACTTCTCCAGCG
Lysozyme-SQF GTTCCGATCTGATGTCCGATG
Lysozyme-SQR AAGCCACCCAGGCAGAATAG
Tollreceptor-SQF TGAGAGATGCCCACTGCCTG
Tollreceptor-SQR CGCTTGAAGGTTTGTGAGGGAG

+
2 4
2.1 BRI EKEH NG IEX M iE
LSZ FH: 08

B 1 s AR A R ARt 4 L 4N 2 A I ¥
LSZ {E . 15% 4 LSZ B E m T R4
(P<0.05), HABRASHHBEALTEEER
(P>0.05),

# .
5 240
&2 0.0
23 2100
£ 1580:0
= O'Oﬁﬂﬁﬁ 15%4 30%41 45%41 60%41
#H 5
E1 BEHERYEREMMANE
R iE LSZ & M E % 0m

Fig.1 Effect of replacement of fish meal with yeast
extract on activities of serum lysozyme of L. vannamei

2.2 BERIYEREHRI AR MLFE
SOD FEERF M

B 2 s 4 B A [R) ARt ) FL 4R Y ko
% SOD 15 M, 4% 0 4L ML 4h i X T Y 1t 3
SOD 3% P4 w5 X BB 4, Horp 30% 40 1fi 3% SOD
Bty T 1 A e , (EL R B SR U B ARURDRE o 1 200
FLGH I X AR i35 SOD 3% M 3% i A B3 (P >
0.05),
2.3 EBBRIWEREH AR IREEHLN
fiR E A mRNA Ri& KT

HH & 3 AT, 15% 20 FLYA X MR A 4 21
P mRNA FAEXT R B m , X R M AH R &
KRR, BB RAMAHT R LR S RAK
X RBBEERIABE(P>0.05),
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i

4] 15%41  30%4l  45%41 60%41
A5
B2 BESREIMEREBRAAER

xt4R I i SOD & K 7508
Fig.2 Effect of replacement of fish meal by yeast

1 ¥ SOD¥EE / (U/mL)
NDDHDD DI~

extract on activities of serum superoxide

dismutase of L. vannamei

=
s e
' 1.2
£58
£ 0.6
& 0.4
& 0-2
0.0
% X]‘Fﬁéﬂ 15%4 30%iﬁ 45%23 60%41

H3 EBESRIUEREHI LRI
ER4A 21 PR B8 mRNA RiZH) 700
Fig.3 Effect of replacement of fish meal by yeast
extract on relative expression of lysozyme
mRNA in gill of L. vannamei

2.4 EERIYBERENI LRI IFEASN
i Toll 3k mRNA FiX {980

B ] 4 1] 20884 2 L4 X A 58 4 21
Toll 52 A& mRNA X RIX R 5X RAZERA R
FE(P>0.05),H 60% AR AN FEBERE,
30% H HAERT IR BB

2.5

— DN
[ ]

Tol15%4AmRNA
X RIER
o

e e
o

.0
MEAL 15%41 30%41 45%4l 60%4L
H5)

E4 BRIWEREBN PRI
ERHAH Toll Zfk mRNA FiAHF M
Fig. 4 Effect of replacement of fish meal by yeast
extract on relatively expression of Toll receptor
mRNA in gill of L. vannamei
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2.5 EERIEREHX AR TFIE
RE ST R RN

5 KB, FLANEXT IR 32 9 B o A T
B¢ 24 h i, 60% 4 RITIET- R E m T X A
(P<0.05) , HR&AHENA S BHAERSBE
(P >0.05) ;48 h it ,60% HRIHILT-RBERH T

XTHRZ (P <0.05) , AKX BRUASGHBHLER
ABE(P>0.05);72 h #1196 h B & BFRAH 5XF
BHERIAEE(P>0.05),
= 70.0
@_ 60. 0 s XTI
50.0 L o 15%4
4+l 40.0 = o0 30%4
$ 50-9 o 45%4
ém(' 10: 0 - B 60%4]
0. 0 LmEEiEs
24 48 72 96
B 1) /h
B 5 BESRERUEREBITAHER
MR FERITRTENFN

Tab.5 Effect of replacement of fish meal by yeast
extract on cumulative mortality of L. vannamei
after attacked with V. alginolyticus

3 g

VS R B R A 7K A 4 TS 2 L BE BR R WE Hh N-2
WA 2B e 5 N-Z Bt BERR Z [A] /) B-1,4-FEH
TS S 4 TR 2%, RK A S IR N E
R RERER T2 WHE,) BHEET
SR Z R A AR, K> 3 Y B ¥
PSR A B AL A e RS W E BB Z
— U2 g B T A T AR S A S i AR 4
Sk A1 (B AR R A R
B E R SRR 7= sh ) M S e LEE S . B
R & W RCRC RS- NIMPNE -
( Scophthalmus maximus ) 158} ( XF FR4H & 65% £
K3 H 17 % f fk5 B ITL V5 9 R T O v, 4k
e etk B () 5 P B, 0 Y A R T A ST R
I, 158 B v W B P A 0y R e X L Y 1 T R
EHEAREEA MHRIEM. A%k 15% HITE
BHBEERES TR, afhEREXT
15% J& , &85 A4 I T 45 o 7 0% 1 24408 T % R
M, RULE B M EERH R AT DUR & LYY E T
W L5 R O A, T o T 4R U U 25 4
] Xof M I 975 T P T A, 3X T BB e BRI
FrEERA R, AMRRAZERTRS



6 1 ERRI, 5% BRI R AR LA AT AT L RE A A mRNA J Toll 3Z{A mRNA AR 1007

RV P bk 1) G028 7, 385 558 LX) 4% b B0 74 40 7 1Y)
PURGL e 1 . SAJEEVAN 45t B H B T 15 2R
K= S W) ) S e G 5 R, (A BRAE 2R TN 5
RIRN A R BAE L M RERES . S
Tkt 2 R X NS FERE S ) 7 A R
PR e S rh AR AR ™ (Bt — LE
REWEFRE DR EENERSXARTEF
Fitggm

A ALY B LG (SOD ) R ALK E Z i 5T &
ALEE, RETH BR A& P9 B F 5, SOD /1 1 I B T #L
TREIBTEALRE JT, 24 SOD 5 PR REARET, ZE Wik N
SHAEHHELZ, BV MEL— L EEN A
2, FBURH AL E 5 4 3 ) B 2R 1A R e pl
BETFE™ . [, SOD I -5 4 My A ) S e 7K F
FEUIRE I , Xk T4 508 7 Wk 240 L B3y ) R ) A B AL
TREI e Th BE A BB . K= st
FAGRE H R R AR &, WARRE A | A R
A1 pH GRBE SR SRR, S0D 1
PER S R AN B R ALK () S B2 L RE 2 AL 1Y
bR, 3B 2 R B PL IR &5 6 i AR B A AR AL i 98
PR o AR AR I 2H X I 1M 7 SOD % 1
W5 % B 20, 3X 45 FOURNIER 457 i K 3% fif
OB FT S5 FARZEAN , T A B 40 & B K SE
BEIMLIE SOD ¥ 14 B4R} Hb 1) e} e £ EL 51 A9 385
kK. RFE BB NREFRE Y IMTE SOD I
AL 57K 7= 3 ) B R 2K BB 2R TR 90 o B A
ERFMFEAR,

H T E NS B4R ( Carassius auratu) " BE
5 Xt F ( Penaeus monodon ) 1 4G 35 Xf
( Penaeus semisulcatus) F FL 4 Xf HFH) 28 7k 7=
S TR T WS B . LR 40 K
P gl R R B RS S SRk
P W R R mRNA Rik, YHEKRER
M BACKE SR I i ( Fugu obscurus ) 1k} #114. 8%
FoBy I, TR JFFJR U Sk VB R ML AUE 2H 2R A o- B
P mRNA AR 35 B A BB o ABF
TR B B A A £ B R LR
XFUFERAH A rh S TR AL R mRNA Rk &, Rk S
EHBERIYFRBARAE X,

Toll ZAAZ1E 1980 BT R MR AENG & B B
BRI —FE [, HASHIMOTO % 1988 4E %
JEtl S T Toll B [H 4388 R HAEHSY . ZETTH
HESh W b, 24 2 BI04 ) AR B, LIRS BY

PGRP-SA #l GNBP-1 & & 50 5 AEW s
FH 3% #) 43 F B =, ( pathogen-associated molecular
pattern, PAMP) 454 J5 J3 3l Spatzle & H , #8151k
i) Spatzle F 5 Toll ZAAZ5& , R M ARKIE
S MHESMEE B ML A, AT 51 2 N5 5 REK R
R o FLARIERTUT Toll 32 A if ik 2 Je S8 41
Qb R B BB A, 780 4 K ( Vibrio
harveyi ) JE&H 2 J& FLAATEXFUF Toll 52 {4 )Rk &
w1, BRI TR E 3R R KO L
STHF Toll 52 &K W E A WRE ™, B4
27T B g S B AR R B AR R R i 2% Ve i
RSN P Toll HEZ AW RIXE, RIEEN
Ve RESR = Hh B B AR 1 S e LB RE 1o fRDEHHR
HIBRVR N 7K S X FL YA X R 1 Toll 52 {4 B A 1)
FIXA BELW A HR R RGN B 4L DR AR
i 150 mg/kg ZHARDRE, FLAHIE Xof W B 5628 BT B8 AL
RETEBXEAN AN 50 me/kg (FEE B 73. 25 mg/kg
R RS B s, ABRST R, SR
XF U Toll Z AR Kk & GX A 27 A B,
2 I T B 52 B 2 A A8 S 25 2 W) L U8 X AR
M S RN P A RAR 5 R
TCEE A BE WL 9 S e H FL AN Y R MR X A
SERIE I HEHT ST o FE X SR R I 4E N 1
I BA X MR SR B2 AL RE BT Hh & B, %o MR BT O B RE
SLA LSZ {EHEEHISE , TAHF ST I 3 LSZ
A SRR R B A R A T2 — 2, A
RE S IFE R & S LSZ 5 P W RAE B AL AR R A
Ko AT LA V5 T S ME O RAL B AL U/
mL I3 , T SCHR A UL PR 3 o 6 05 1 F) R AR B AL
i U/mg, MR i) A BEOPR 285 Al Bz 55 25 5 e L 1.
240 M 2 B AL b S VR AR R R LTS R S L 4k
T2 L E LSZ 15 74 B R AE 5 A7 49 A [7) T 57 o
g5 ERTR , AR RHR B B AURDRL P 15% ik
Y I 4R v LA R T W L Vi A B e, (H R B
SRR AURDRE UK X FLANEE R 45 T i mRNA
J Toll 5Z{& mRNA K35 To & 5 , F B 42 B
YR RARDEL R 45% B0k AN 23X FLYA TR X R 4T
KB RE ) 7 A S TR

S0k :
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The effect of replacement of fish meal by yeast extract on the immunity,
vibrio-resistant ability ,lysozyme mRNA and Toll receptor mRNA expressions
of the shrimp Litopenaeus vannamei

WANG Wu-gang, LUO Ci-xing, HUANG Xu-xiong, GUO Teng-fei, FENG Long-feng
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306 ,China)

Abstract: The basal diet( A) contains 25% fish meal as control, and four isonitrogenous isoenergic yeast
extract experiment diets, which substituted 15% (B), 30% (C) , 45% (D) and 60% (E) fish meal in basal
diet, were fed to the Litopenaeus vannamei (7.50 +0.13) g respectively for 42 d, then superoxide dismutase
(SOD) activity and lysozyme (LSZ) activity in haemolymph and the expressions of lysozyme mRNA and Toll
receptor mRNA in gill were detected. The shrimp were also challenged with Vibrio alginolyticus. The results
showed that: LSZ activity in haemolymph in 15% group was significantly higher than that of control (P <
0.05). There was no significant difference of SOD activity in haemolymph, the expressions of lysozyme
mRNA and Toll Receptor mRNA in gill between alternative groups and control group (P >0.05). The
cumulative mortality of 60% group at 24 h and 48 h was significant higher than that of control (P <0.05),
and there was no significant difference of cumulative mortality between alternative groups and control group at
72 h and 96 h (P >0.05). It is therefore suggested that yeast extract can replace 45% fish meal of the diets
without affecting immunity and vibrio-resistant ability of the shrimp.

Key words: Litopenaeus vannamei; yeast extract; lysozyme; SOD; lysozyme mRNA ; Toll receptor mRNA
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