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1.1 SEIgH#

B ) B TR TR LS SRR, F
YRR 22 +2.56 cm, F-3 {4 N 100 + 8. 69
g, HENLAT g 4 4, 4540 3 AT, 4 18 B, Hep
— 4 Xt B, IR T ZE A KR, KRR
100 cm x 100 cm x 150 cm, £EfF 24 h #K—IK,
T i W R S0 PR AR K BRI 1

BEYNTEIG B b1 1 R Ji 2 T R R 8K
Fuls, BfES : BYK. 000400,

38 B IR DE 38 g, MZEIE/K 1 000 mL, filfk
WG PR = AR, 4 121 C KH 20 min
2. FALAEEEDY A M 22 (NBT) : JC B 78 1 7K i
HIEL0. 2% WIEW . CM 2% AW : 0. 35 mol/L
NaCl,5.5 mol/L KCI1,13 mmol/L MgSO, - 7H,0,
15 mmol/L CaCl, - H,0,0.4 mmol/L NaH,PO, -
2H,0,1 mmol/L L-A& Bk, pH 7. 6, HJFE:
2.0 mmol/L YK IENEM (Sigma) ,J7&A T pH N 8.2 1Y
KH,PO, (48 mmol/L)-Hi &) (36 mmol/L) Z& p i
Wi, W% W:0.006 U/mL # IE M & 1k A
(Sigma) , 7 F pH 8.2 #J KH,PO, (80 mmol/L)-
iRP (60 mmol/L)-EDTA (0. 1 mmol/L) EH .
TAEEE & A5 : 10 mmol/L % (AR, 1-1§) ,0.65
mmol/L ¥ i%-O-f# R ( Sigma ) , & T dH,0 1, &
f50):2. 5 mmol/L X HEFKBM (AR, 11§),
0.05 mmol/L a-Z5f% (AR, L) , AT 0.3 mol/L
) HCL Hp, HLEER ST (pH 7. 0) : FTHEER 27
mmol/L,NaCl 336 mmol/L, Glucose 115 mmol/L,
EDTA-Na, 9 mmol/L,

1.2 AFi&
1.2.1  S8INE B M &

Kyl H M E TR A IR E,28 ClE
IEEEFF 24 h, A1 0.75% W TorR A B Eh /K N E T3
FeRtm _EyE T s, B 100 wL BRI, A4 It
Bt B, B B REE A 2] 1 x 10° cfu/mL 1 x
107 cfu/mL .1 x 10® cfu/mL 3 N B 6 B 10 B
o

1.2.2  FgHEg

ARG Fes T 55 B 5 XA 5 fr R L BB O B . X
MAGREEN | mL TR AEREEK, LA A,B
M C A BITES 1 x 10° cfu/mL,1 x 107 cfu/mL,
1 x10° cfu/mL 3 MREERIHE R 1 mL, 2578
12 h,36 h,60 h,84 h,108 h J5BUM #1745 T EEE
TEAR ORI
1.2.3 A ALV RO WCER

FRIMLAFERT, ok 755 E T 100 mg/L ) MS-
222 FPEREE, A 1 mL 588 (SEIA 0.2 mL f)HT
BER) RHERR BRI, 1R 5, b 0. 8 mL HH/m
A 1.5 mL .08 3 000 r/min B0, IEEINTE,
FiF ALP.ACP.PO.SOD P& &M ;0.2 mL fin A
A—BOE S, T R R A
1.2.4  PIRAR & I E

T WP I 3 & 19 ) Eh Wk 400 7 A ) R A
P AR 5L O &M 22 (NBT; Sigma) 737
Wi o Mg 0. 2% NBT #% 1: 1 LLBliR A, 76
Z{R TIRE 30 min, RFHHE 50 pL 276 1.5 mL
HIELE R, i 1 mL ) — F R (Sigma) D
2 000 r/min B.0> 5 min, BUHEIEY), 7F 540 nm
G T B Y 6 B, PR R
YEXE HRAH
1.2.5 BREBBEE N

BEIREYHN 0.1 mL BREREL 2 rh ¥k (0. 2
mol/L,pH 9.5) ;0.1 mL 0. 1 mol/L MgCl, ; Bt 0. 1
mL Mf%F,0. 1 mL &K EHESGFR 0.1 mol/L
XF AR BEER — 84 (P-NPP) 1E N BB VE IR Y, )2
MAREWALE 37 C/AKBEHIRE 15 min, IA 0. 1
mol/L NaOH 1& 1} [ if , 7 410 nm &K T 52k
W, ALP BIEELIETHIIE7E 37 C 42
BN AR B ik
1.2.6  BRYEBERREGTE M &

WEIREW N 0.1 mL FEERH 22 rhiE i (0. 2
mol/L,pH 5.0) ;0.1 mL 0. 1 mol/L MgCl, ;0. 1
mL [[13%,0. 1 mL 3 & % 2 %17 # 0. 1 mol/L
XA AE AR BERR — 94 (P-NPP) /N BRVE IR Y, )R
MAREWALE 37 C/AKBEHIRE 15 min, IA 0. 1
mol/L NaOH 1% |- 2 i/ , 7F 410 nm J% K T 2%
W, ACP TG LIS THMIE7E 37 C W&o
B R 3k
1.2.7 B 4kEs OD {E Il E

B(50 uL M13%,250 wL 0.01mol/L 3,4-— 3
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FIAE R R (L-DOPA , sigma) 1 150 pL CM &
W, 7E 25 CHHEE 30 min, 490 nm KT, &
B 2 min FEBOLE EEUE, OD g X I 8] FE
B, LLSE S804 T 4508 OD o386 /i1 0. 001 Jg—A~
TEHERAL
1.2.8 MMM LR e
WYL 1fiL 7% (] dH, O 8% 50 £%)0. 5
mL,dH,0 0.1 mL, ZEJi¥K 0. 1 mL, MPAK % & A5 5
0.1 mL, B 0. 2 mL,37 C /%7 30 min; R )5
AR A5 2 mL, Z R KE 10 min, F 550 nm
AL & H O RE s X B A 0.5 mL dH, 0 X
IR
1.3 Zita
X F Excel Zx{4-F11 SPSS 16. 0 #4755 s 34
MGETH o4, WAEHTE) 5 BTSRRI T R R
T ESMMBE I, LR BRI RS 1T,

2 iR

2.1 SBNE LR ESER FHTLRIAE
TSI R e ST 6B N J5 , S8 AN YRBE S 1 x
10° cfu/mL BYSZEG 40 f rp , T 3R PR BEEER ,
F)fa fA R T H BRI SRR, 7E 50 h 5, BB I Mk
FEH 1 x10° cfu/mL JSLH 4 A FFERSET- (1) ,
HAES d BB —PFET-, BBINHE WK E N 1 x 107
cfu/mL JISZ A 7E 11 d KB — 2R 58T, 689N
BWE R 1 x10° cfu/mL FS2I 4 A 7E 12 d 3%
—FET, X R M TCAET: . BET SR Pl B[R] AR 1L
BN 68T YR R, 15 3] 50% MEIE
A )RR o 100 B B 1 S e [ 38 o, 8 5T B 1

W E AL BP0 T R A IE A K
80 '
€70 :1><R§02%cfu/mL
¥ gg -+ 1X 107 cfu/mL
41 10 - 1 X108 cfu/mL
R 30
7= 20
BR 18
1 3 5 7 9 11 13
BERE/d
Bl BB RGN RRETE
MEEXRE

Fig.1 The correlation of time and cumulative
mortality of Lateolabrax japonicus exposed to
different concentration of Vibrio anguillarum

2.2 BINE BRI HIRIE
RGBT , 1B 87 £ AR N g T EE

BEERBE ML EA BRHEMENEER
PRI AR . 255 3% WA 68 9B ) BUW BB J1 1R 5%,
Xof A [ 3R 43 30 B R R R B M BURPE .
24 h i, A W E 6B IR WK E R 1 x 10° cfu/mL
HIFR SR8 ) R B 5 B8 B i L P (TR
1), 882k FBERE (BRR-2) , 7E 60 h B, % &K
I, RIE B B 0 5 RS R R K, 340 8 Uk g
W, RE(ERR3) . 7€ 84 h fg e, KAWL
HIE ERTIE K, A AR IR, R H. 7E 48
h B, EYNE YRR 1 x 10° cfu/mL HERS> TE 64 )
R#E i R B, 7E 96 h g, R B
B EERTRE K, AR, K Ho.
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Plate Symptoms of sea perch Lateolabrax japonicus
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JEREREYR , K5 £ TSNS

2.3 IERRMEERMAKRT
2.3.1  PRIRAR A M E

T8I 12 h.36 h.60 h.84 h 108 h 5,
W kg % 48, E FR =9 NBT 35 1 8 AR 2Rtk #4
FEETRE(E?2) ., 7ERRG8IE12h.36 h j5,
it B AR N B ¥ B 1 x 107 efu/mL 1 x 10°
cfu/mL ffSEE02H LA, PP IR K 1 PR AR B 3 T [
(P <0.01) ;889N E YL 36 h 60 h.84 h Py, 637N
BEYWER 1 x107 cfu/mL.1 x 10° cfu/mL [ 525
BB IR N 1 x 10° cfu/mL [ SCH 40 2 [A]
HEF BE TRE(P <0.05) , Bk b E6T gL
BN IR & A B B =% NBT [ R A B
Y i B 2050 o R A o
2.3.2  BEMEREERESE PRI E

5689 12 h 36 h.60 h.84 h 108 h,ALP
PR 1 B 1) ) A A S B T R S i T R
R (& 3) . TERBINEERGL 60 h, 68 I bR ¥k B
71 x10° cfu/mL.1 x 107 cfu/mL.1 x 10* cfu/mL
S I6 20 R X BR 2 B, ALP 15 PEAR B3 T RE
(P<0.01),
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10°
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4
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AR P B S 18] 4 B A
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0.01) , T 1 x 10° cfu/mL f 5256 2 Fi 5t R 4H b
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Fig.6 The variation of SOD activity of blood
serum of sea perch Lateolabrax japonicus
after Vibrio anguillarum challenging
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WA E I, KRG IEH iR
2 B JF R S22 0L 375 ) ACP 3 8 i, 3487 B
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The impact of Vibrio anguillarum challenging on non-specific immune
responses of sea perch Lateolabrax japonicus

GUO Wei-rong, LIU Li-ping, ZHANG Zong-feng, LIN Sheng
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Ocean University, Ministry of Education,
Shanghai 201306, China)

Abstract: Vibrio anguillarum is a common form of bacterial pathogens for marine fish. In this paper, sea
perch ( Lateolabrax japonicus) was challenged with an intraperitoneal injection at different concentrations of V.
anguillarum : namely treatments A: 1 x 10° pfu/mL, B:1 x 10’ pfu/mL, C:1 x 10® pfu/mL and the innate
immunity indicators were investigated. Blood samples were taken at different time, and the effects of
challenging of V. anguillarum on the immunity responses were studied by measuring the respiratory burst,
alkaline phosphatase ( ALP), acid phosphatase ( ACP), phenoloxidase (PO) and superoxide dismutase
(SOD) activities. The results showed that; 1) Compared with the control group, the respiratory burst activity
of treatment B and C decreased significantly (P <0.01) at 12h and 36h of injection. 2) Compared with the
control group, the PO activity of treatment A, B and C at 12 h, 36 h ,60 h, 84 h and 108 h after injection
decreased significantly (P <0.01). 3) There was no significant difference between treatments and control
groups for ALP activity except for at 60 h. 4) Compared with the control group, the ACP activity of treatment
A, Band C at 60 h, 84 h and 108 h after injection increased significantly (P <0.05). 5) There was no
significant difference between treatments and control groups for SOD activity at 12 h, 36 h, 60 h, 84 h and
108 h(P >0.05). Moreover, in the semi-lethal experiment, V. anguillarum at the concentration of 1 x 10°
pfu/mL,1 x 10" pfu/mL and 1 x 10° pfu/mL 50% , of death in experimental group occurred on 12 d,11 d and
8d respectively, while no death for control group. During infection, experimental group has different
symptoms ; caudal fin ulceration, gill pale, whitish cornea, the mouth s ulceration, the inside has yellow
viscous ascites. The higher the concentration infection with V. anguillarum, the earlier was for 50% of the
death. These results indicated that V. anguillarum concentration and the mortality rate are positively
correlated.

Key words: Lateolabrax japonicus; Vibrio anguillarum ; innate immunity ; semilethal time
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