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0.5% 1% 2% ) i 43 ¥, #4777 75 % \iINOS \CAT LZM B j& £ % TLR NF-kB 5k APty lL

HERRA:(1) %

1% 7w 4 F 7 3£ 90.28% , B & & T H A4,

Ve iy A A A4 T B XA B 7 7 & INOS \CAT R LZM &, K
(2) Ve ¥ LU 3 TLR NF-kB 7 i 7% K 48 # iy

Kk Ao 1% Fmf g B8 TLR By Rk KF A TA B RARAB EEREZF(P<

0.05), TLR NF-«B 72 41 4 P 0y Rk B4 3 F — 5,

1% %A o 7 o NF-kB Wy %k ik KX P& T 54

A, MR A R AAKTPAEAM T EAZT, T 2% F AP iRkEAKFETHE A, %A
Ve B DUE X AR R E Rk A P ET T R A KEE R
KR PEXMIT; Vo; FiEE; 47 %X ET; TLR; NF-«B

hESES: Q786; SO17

XU 5 M AR A 3 1 7K S B Ml 1 S
b, B 1993 454 E S5 5 0 IR Y (A BELE A AR
73 (white spot syndrome virus, WSSV) 1 & 4= K HE
B R METAT IR AKX R FR R 52 3] 1 7 E
I BEARDUAE R AL 2= 258 T HIR B iR AF
F SRR, E N P A R A 20 2 k|
UL LI S B i e V5 7 T %5 08, R Z 2 AN
B A5 P DR IR 2505 17 3 T AL, DR, 36 ] i
o P 38 5 TR 2 1 0T R B2 RE T A B i WP R BT )
R R — A E B . Ve ZEHLIANS 5
AR KRB VBB AF 2 B0 A BN, 38 2 1 5 2
TVERE S SRR A S SRS R R
iy 3R X 1O 3 B IR AR AR RE Y
—FIHLAAAS T Sl /D (8 A 2 3R 5 T BT AR A o
Mo Ve Xt 48 S A — & 15 B AE T, 2 =2
AT BRI VEARGE A R ¢ BRIIBLR A BT P &
B, XTI T ORI T3 b s BT R 259
VBT X M A . R A R B
Y Ve m] LAD BB TE R B N Y B0, D8
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X ERARIRAD : A

RGE ] o Toll #f % f&& ( Toll-like receptors,
TLRs) & —2 5% e S IR Z R E A, 2 i
A FEBAR S B — A S2 AR S , AT LATE 98 ik 20 41
HhIR IR AN BB BB TT 98 IR Y — i
FES AR o 1 R Ui A 15 S 0l B LS NF-«B
(nuclear factor-kB) fiff Z #F A 40 Ml #% 5 5 iNOS
(inducible nitric oxide synthase ) %% % 5iE K T )8 30
PRI N 5 340 AT DAF e A Wk 200 L 1 A Wk i A, 39 9
XoF BT L T S5 1) BT ARV BE ), TE BT S Se Jy TH ES
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SRRSO s PR, B AT LAV T Y 2 A AR AN
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FHORHEGS , 2 5 ARAE RGP SN LA ORI 75k e
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SEM TS i A DL A 1B Zl—‘iiw/*\%xlﬁlﬂ?f Ve
FE WL 25 [E X5 KR ( Fenneropenaeus chinensis) |, i

BE S AETE 3R AR A S ) ffi“éﬁﬂ*%ﬁxﬁl
RBGFH Ve Ik 2, I A B 53 F K F g
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1.1 {EREEH

Ve(FEPERI A 35% ) WK T AR AR R,
FEHR0.5% 1% 2% W LA B BEA RD e Ok
(1), BEi s =Ml ikl & ek 5k
i 60 H i, MER AR B IS B R e MR &, LA 1% 1Y
MR BATE R G50, i K NS A BILBT TR
A BCBORLF R, W15 T 4 CukAE T R AE s 1

®1 EMAREIREE

Tab.1 Composition and content of basal feed

Ji{43 composition FH(%)
content
4% groundnut flour 25
Ky bean flour 10
T #; flour 7
£4.¥5 fish meal 45
fa i fish oil 5
NaHPO, - 2H,0 0.2
Na, HPO, - 12H,0 0.3
A2 (N4 Ve) multi-vitamin ( without Ve)! 0.5
EK# corn flour 5
ff1 i1 B fish ointment 2

L EGHE RS SRR

5100 gAML (R Vo) 8V, 0.15 g, Vg, 0.375 g,
Vg3 1.0 g,V 1.0 2,V0.4 g,V 0.04 g, Vg, 0.1 g, Vg, 0.01
2,V,0.004 g,V 0.0875 g,V1.125 g,V0.05 g, JLEE10.0 g,
Y% 85.66 g,

Notes : Multi-vitamin ingredient was refered to Al er al. ['*).

Each 100 g multivitamin ( excluding Vc) contains: Vg, 0. 15 g, Vg,
0.375 2,Vg31.0 2, V1.0 g, Vi 0.4 g, Vg,0.04 g, V0.1 g,
Vg120.01 g,V,0.004 g,V,0.087 5 g, Vg 1.125 g,V 0.05 g,
inositol 10.0 g, cellulose 85.66 g.

1.2 RG5> AR R E

HEDOTERER ) LU 2R 7 8 M 5 oK R &
A RN ] AT (13.55 £3.08) g, 44 (10. 54 =
1.21) cm, %lF5E % T 200 LAY PVC A, 550
WK K 26 ~30 €, K% %A 5 mg/L L) I, pH
7.8 ~8.4 £ 22

TR FT B 58 A B ATL A S D), 38 R 43
BEPY A, 4 5 S R RR AL (0% ) A% (0. 5% ) |
(1% ) /&5 (2% ) W B4, BR 4 10 4, B4 20 2,
BI—H, IERFEFRR KT, 25580415 B 4
OANFEVRIE Ve pyiaeL, B H 38 4 3, H 8 &
2578 20 g/kg IR, A AERER N5 1.3.6.9,
12 15 KUK, R0 A 48 13k i Y 3R T K, SR
Jei FH 75 % WAE AR BREEARAR A, BLil i Rl ZH 2

it 35 0 A Ak B i YR AR S 4 C 5000

r/min B0 10 min, B 2 TCR O E Y, -20
CUKFEPIRAE . BEA L2 RS J5 B o B
A BLO A, A 10 4579 0.1 mol/L R 4
LG ML, B0 I B T R A AR R S B S D o

FE PR R IAAE S AL P MR HRUE LA 1.5 mL
JG RNA f 2.0 ,4 C 5 000 r/min &0 10
min, 3¢ |3, A 1 mL Trizol, 58 % i i JE &7,
AR R . R4 ZUE A TC RNA [iff 25
O AT
1.3 HFEELN

0 A 1R g ORI S5 4% 41 86 T X R K, AR AR L
TR BURE A E SRR AT R

S(%) =1 =[D, +D, + + D, 1/N,

x 100

K S BTG Z, D N RTERFE T4, ¢ o ORI
B, N o, A s 2H X6 0 S5

1.4 R eEiEREN

FIHZ s i vk e AR 1 1

K A B A ) TR A 7 )
i % S A — S Ak A& A B (Inducible nitric
oxide synthase, iNOS) . i 4 fk = fi# ( Catelase,
CAT) {f k.

DLV BE A BR T ( Micococcus lysoleikticus ) %
TH (R R A TR TR IE A2 7 ) R, ¥
1 Dan Hultmark /)77, #1 F] 96 fLEGFRAR1E 570
nm AZ0FG I T ( Lysozyme , LZM) i 14
1.5 TLR mRNA EEi

Trizol ¥k £ W ifL ¥ 1 6 1y &2 RNA, F1 J]
Dnase A [fk RNA 1) DNA  #RJ5 RNA [k
Ji, cDNA , i FsE 52 & PCR £ AR, L) cDNA %
BT, o [ % HF 18S rRNAM Sy 48 5 5 R K
TLR NF-«B {525 f0 5, R 2 72 350047 4
X AT, A

ACtyy = Clypup
Ctyggysen — Cligzonn s AACt = ACt . — ACt 5 HAY
R RLRE =274
1.6 #HE5it

K SPSS 16. 0, EXCEL 43 Hr ¥ {4 #E 17 HL 1A
752253 Ml Duncan [RZ EH L .

2 4k

Ctyggopm s ACtyy =

2.1 REREH Ve 3o ERHRTEE ZH M
FRAR A S th B0 2 417 Ao ] 5



202 Ko AR 35 4%
XPERAAAE A, B 38 2 AT, Ve IS Z [ AA TG Zm T H M & 40, 7255 15 R 3 & T X 4
REFAPE(P>0.05) ; Pk BEAHMAEE AL (P<0.05),

R2 AERER Ve 3t EX IR EER M
Tab.2 Effects of supplemental different level Vc on survival of Chinese shrimp %
IR ] (d) time
1 3 9 12 15

%} i control 97.5+£5.27 91.25 +10.29 88.75 +10.94 85+12.91 80 +15.81 71.25 £20.45°

1§ low 97.22 +5.51 95.83 +£6.25 91.67 +£8.84 91.67 +8.84 88.89 +£7.51 86.11 +9.77°
H middle 100 0. 00 98.61 £4.17 95.83 £8.84 94.44 £11.02 93.06 £11.02 90.28 +10.42°

1 high 96.25 +6.04 95 +£6.45 93.75+£6.59 92.5+6.45 91.25 £8.44 86.25 +9.22*%

2.2 AERER Ve 3 i E 3 £ M5, &8 iINOS
EREL: A )

AR EERY Ve X b [ XTER L  L6f INOS i
YRR M UL 1 P 2, Ve BRn4Ln iNOS [
P H S S L5 A0 G P 03 P e X IR A
ML HBERE 12 I INOS i PR i TR e B 41,
xR ALY INOS I PRI T HAt =45 il L 4
iINOS G PEAERT 9 KISPRFFEL R 25 9 K
JrikE e, I HAR 2w Tk — i ] it =
(P <0.05) ; MiAESE A, | 4L A e J0 T
Phm TR, B s e B 9 K.

160r g2 s&L) & FM) mEH)
140

— =
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S O O O S o
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EE 6 9
e / d
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B 1 ARERE Vet EXERME INOS &R0
Fig.1 Effects of Vc on iNOS in serum of Chinese shrimp
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2 AERE Ve xJHE X HRER INOS 7F 142500
Fig.2 Effects of Vc on iNOS in gill of Chinese shrimp

2.3 FERER Ve 3f A E SR iE . &8 CAT
gk 9b-A)

AR FE Y Ve X o D6 R I B8 CAT I
PERSZ I DL 3 FE 4, 25 4Ll H CAT 3G PEL:
eIt G B EH, BAR b Rk EE 4L CAT I
PEIRZE i TR IRAH o v | i Vi B 2H A [) — I [
CAT [itE 22 A W& (P >0.05) 165 9 KRGtk
R B g e P AR L v T R R A R
4 CAT Vi 1 BEI ] 22 Ab a3 5 s AR R, Hhifk
FELHAES 6 RiKF i mifH

101 g %) BIRL) & FM) mFEH)

CATiEM: /(U /mL)
activity of CAT

B Rl / d

experiment time

B3 AREIRE Ve X EXHRIE CAT iF R0
Fig.3 Effects of Vc on CAT in serum of Chinese shrimp

2.4 AERER Ve 3t E TR M FE, 88 LZM
a0

ANTAIVR BE Y Ve X6 o D6 R I 3 L 6 LZM 5
PR 0 DL 5 FE 6, 13 H vk B 41 LZM
WEPETESS 12 Rk ® ey, H W25 T H A4
(P<0.05), 7y, dk B e 1 26 6
K LZM (G PRIk 8 1 e, 3 T H oAt =41
(P<0.05), 6 KJ5H vk B4 G PE AR R
IV AHPAL R 22 5 AN 2 (P >0.05)
2.5 AERER Ve 3%, 8 TLR mRNA &
KK F B F M

ASTr] e BE ) Ve X I35 AT &S TLR mRNA #H
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Fig.4 Effects of Vc on CAT in gill of Chinese shrimp
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0.18
0.16
=
5301
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0 Lt
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5 AERE Ve 3R EXFERMF LZM &2 0m
Fig.5 Effects of Vc on LZM in serum of Chinese shrimp
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Fig.6 Effects of Vc on LZM in gill of Chinese shrimp

TEARS A HT 12 K, L35 X #E4] TLR mRNA
AXF e 3 AR T HoAh =41, %5 9 K% 41 TLR
mRNA X R R ARG 2 12 K, X HRZ 4
LARFF BAR A, HH AL =5 4 19 TLR
mRNA AH X 2 7k F B0 IR 41 3% B0 1 A A 355 2
PE(P <0.05) , H e B2 B9 AH X 05 5 fie g, 15
9.51, SHAIZIF XM 4] TLR mRNA X ik &

BRE 6 K T i B2 A1, HoAth B 8] 5 48 0
b =AML, 7256 12 K, P R 4L %
R R TWIRA(P<0.05),

B WEHO BIML) & M) 8 FH)
KE 9 .

Ko 8

Reg 7

ZZ 06

<% 5

Zc

£33

g2 2
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IfTE] / d

experiment time

E7 ARERE Ve Xt E Xt 4R &
TLR mRNA FiEE8I8Mm
Fig.7 Effects of Vc on TLR mRNA in

serum of Chinese shrimp
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Fig.8 Effects of Vc on TLR mRNA in
gill of Chinese shrimp

2.6 AEIRER Ve 3t iE. 88 NF-kB mRNA
RiKKFHIR M

NF-«kB mRNA 7£ [fil 5 1 i 71 7 22 3k 22 4k 0,
B9 FIEI 10, I35 K = R 41 NF-kB mRNA
FEIRAEAEA I 5] 4 2R T 0 HR A, o 4k
FEALRR T4 12 RAR TS HRALA, HoAln bt i) o5 3 %
ST A, Tk B2 4] NF-xB mRNA A X}
Foih A 6 RIZMWiT i, 55 9 K BRI i 5
TRIR AR T ZEBE AL 20 1K, P ik 4 NF-«B
mRNA Xk i i 2R T X0 B, i vk B 4 1Y
NF-kB mRNA H 5%} #& ik & 76 3 50 I 4 )5 il T
L 3 Rs B i, W3 XTIl (P <
0.05) , 1 J5 FF IR BEAIR.
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Fig.9 Effects of Vc on NF-kB in

serum of Chinese shrimp
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Fig.10 Effects of Vc on NF-kB mRNA in
gill of Chinese shrimp

3 e

3.1 Vet EXNEFTERFEFSHBEEN
A0

Ve J&—FpE UL RS ], 26X SRR Y
Z 5 Z P EA RN, RSB 57 S e B 4 1 H o
i X R R Y 2 A B Ve IR, DRt 3 g iE it
TERRL IR IR AT . 3 & AU N Ve 1] LUEZEHL
AR KR, HRede m A s 705 3 AR FE
SRS AT ZR AR AR e [ X R
Ve-2 — REFIRHRIE BN In A 3 000 mg/kg A LA
AR R 5 S KT o A B 45 Y %o e ] X R
YR IRIFGE & B0, W 0. 030% 0. 045 0% Ve A]
DL = CAT 354, 780 0. 015% J5 & 3 $2
T LZM i5 k., NAVARRE %1730 M dir g e o
Ve B Aol A K m i 5 A5 10 F5AFREI] &
PREHTAAR = A I AE 10 £S5 7= AR i e 2 ] 2

Pem TRk X S5 MBI AR
ARIG Ve AL G K- ok BR AL
e B3 2 HP B X R A A7 SR i oA 90.28% 5 P L
WTE Ve IR INGLAE M35 Ml 2H 41 CAT \LZM
PR R R A, R B 4 B T M i o Ve
PR e IO T e sz BRI iR R C IR
Wi S R AR 1 Vie R 5 I3 245 1S 3 4 4 A
o it Ve W RS HIE Y Ve FE 5440 Ve
P i, TS ) SR AT = (K. AN & B,
TN 1% Ve 1 rfrvfe 13 26 m] LR 25 5 o 0 R
PIFE T R AR R g fie 1 . ARl —E A S
A (INOS ) 7 1E B A B 00 T Feak ARG, 5
252 975 D 5 e 92 R R R SRS T 2 T v R AR
L — G BRAE AP 5 LR S 4 e [ Ak =2
FAE Y NO 1 R S v 8 105 A T L T o 7
SESGH AR AR L Ve 7E g
I A B0, A Ve B4l iINOS 7R 56 iy
JURBIEVE R 25 X A, 50 )5 B 22 5 A
5B Ve W4l iNOS 7 M R 2¢ 5 F X IR 4,
UL Ve 0] DUAE— & B FE 48 INOS i ., 2%
[ 2 2 BRI S B I 200 0 38 A2 0 MR, %o I 2
Mo i) NOS JfPE2s 3 TR Ve AT RIS = 4
Bk B E v SR A iNOS WE PERG R, 7E
ZHIBUG INOS F5 B 248 3 — Be i ] i 5 S i 4
RERERC T NO, (A S (R P FR 5 2 o Ve xf
I INOS 375 1 f) 2 o J T 820 2, 0 785
NO R ] B F- T8, MR W S E R T 6E 1 =
Tl
3.2 Ve 5ERMFE. 8 TLRNF-kB &iX
ETUHNXER

TLRs f&3T 10 4k i A= P Eom pIL i i 58 1) —
NEEIERE & — S GG V  SOn 1
B TESNE SN B S P38 SN R 45 AR
Filo TLR 7EXHUF (G A 9 B 2 il 22 7 B,
AR RS A D SR AN B A R A | S %o MR 4%
HLAP I Toll FEZ AR R KT KA1, 51Kk
TRE I o A WF5E R BUHLIR N 1t 8 Ak mT LA 7
A TLR (4 9IRS, 305 TLR™ . Ve X4 A
F 2 9 R TLR P U8 4 e AR i 550, (R 257
i TLR 3635 7K

AGRIE ] Ve X A R R AT S, X 50w
B e B A M T TLR Ay 3k 82 Wik, 2 1
Je WS s s o S TLR R 5 — KA, H
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At ] TLR (2635 7K -3 1 0 B AL, b ik B
AbFRZ] TLR (1 3% 35 7K F G 2 R FE AL 55 i 7K o
Ve TEHE = 40 G sie BRI G328 1 [T, — 5 R
B IR AR, BRAR T 2R R AR S
TLR ZE [ 25 5 PR PR AR T 328K 1, 8 H B
SR HNFRIREE 1 i, 1T B 2 30 MR R0 P R A
BT RE ), A5 Ve S dl iy TLR ik K F- ik
K TXHRAL, Ak, TLR 38 0] fi 3% 51 HoAth py I8
PEECA R 52, 20 280 FC A 1 5o B TG AL AR 7Y
AR 4 R % TLR Y363k 7KF . [, XFoF
Y212 (B S D RE Y 22 57 1] BB AR T IV A AR
A e R 16 P AN [A] . TLR AN BE 3G NF-
kB AR A0 R - 19 & B, 38 T DAY MAPK {5
I 6T AR Y 3 B A AR T A R R
B 14 G 288 7K P-4 45 16 38 )3 7KF- . NF-«B
b TLR {5538 i Flif— AR B 3T, Kk
L TLR fA7E—E 225, Mg+, k4L
TRV i3 0 BT, HAth R 4 5408 %o B4 7K
-, HA f {E H BLAE 25 JLK, BT TLR (56 12
Ko HELHZIF TLR F1 NF-xB £75 5 ik & 4 Fe ik
K {0 NF-kB [ 3RBKFFEES 6 KRG TR
F %} HRZH K- AR . TLR \NF-«kB 2R i T 7] —
55 ER R 7 1 R K IR — 2 R B
H IR ARG , TR d nT g 2 21 Ho Al DR 2% A i 92,
B3k B A O R G Fh 2 TLRs A 67 1 9 5
£l57-%]  NF-kB I TLR 2 [i] 34 7] fig 52 51| 550 1F
R B R FE . 4R B3R NF-«B
s A —E " . AR Ve Xt E i3
HIE PRt E— R B2 T NF-kB [ kK
o Ve S — il e B AY G 34 i 50 n] DL BR AL
RNA A B3, R RIS E, E 2 5
TLR-NF-«B A4, 4 5 20 i K7L 48 IR 7 1
BT, %t A= B ML A& Y G 328 R YT B A A L
TLR-NF-kB X /LI fo 55 K 1 i 45 K oh 5t R+
Xof 388 % R 45 b DR R O I A A 1 TR A A —
BIRA BRI SHEK
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Effects of supplemental different level Vc on survival and non-specific
immunity of Chinese shrimp ( Fenneropenaeus chinensis )

FENG Wei'”, LI Jian>* | LI Ji-tao®, CHEN Ping”, LIAO Mei-jie®
(1. College of Fisheries and Life Science,Shanghat Ocean University ,Shanghai 201306, China;
2. Yellow Sea Fisheries Research Institute ,Chinese Acedemy of Fishery Sciences,Qingdao 266071 ,China)

Abstract: In order to deeply understand the immune function of Vc, we fed different levels (0% ,0. 5% ,
1% ,2% ) of Vc to study the influence on the Chinese shrimp. We detected survival rate and activity of
iNOS,CAT and LZM at the different experiment times of Chinese shrimp. Using real-time fluorescent
quantitative RT-PCR approach,expression TLRs and NF-kB genes were examined in serum and gills of the
Chinese shrimp. Results showed that: (1) VC can raise the survival rate and the activity of iNOS,CAT and
LZM. The 1% groups show the best immune activating effects among groups, with survival rate at 90.3% ,
significantly higher( P <0. 05 ) than that of other groups. (2) Vc has regulatory activity on mRNA expression
of TLR and NF-kB. There are significant differences( P <0.05)on TLR expression in the serum and gill of
1% group compared to the control. NF-kB mRNA expression in serum of 1% group is higher than that in
other groups,but that in 2% group has the highest levels in early six days,and then declines even lower than
the control. NF-kB mRNA expression in gill of 2% group is higher than control. Overall, these results
demonstrate that Vc can effectively improve the survival rate and the activity of three non-specific immunity
enzymes of the Chinese shrimp and regulate the expression level of TLRs and NF-kB.
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