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XK % 4858 & ( Vibrio anguillarum) % # j5
rh [E B X} 4K ( Fenneropenaeus chinensis ) i &
hEEENTH

HhEE’

£k’

Al 2 g0

(LEERERT¥E HEIT 361021; 2. PEMEREBEEHRAT H5 266071)

RE % Fl 2t & B 8 3t iF ( Fenneropenaeus chinensis) A TiE 5 R E SN , A H BB HKE
( Micrococcus luteus) Fo 88 78 & (Vibrio anguillarum)fE A M X F 4k, A AW FEH- LA LR A ¥
R B BRY AEMEA AR A ERER M E AT T RAKH#FLE T 1N
MER,ARMTHETFXREEN EN S L ENTERA R OACTEA LR EFTH,
AT HEAENETERAR T DX R BN T ERERMNAR EREN , REEFRE
HERBRAZWEIRRE=Z A TEPREERSG  WFBEAREERNK  EXTRELE
BREHEL BHTVRAHTINAEANEEURN T B ENER, AAKRANEBHRHTHERX
FENF A ENEHNTEVA T AR b RO NFERERT IR ERE T, ERRS
FlERBEEERMK(P<0.05) , EHNFERINABHE(P<0.05) , Mt &, MW
HEBREMAEZF(P>0.05) , WA RERALRABEREE FhkEH - P i,

XgEiR
hESES $945

HIFREH AR ETERKESTE, QB
e B MR EE B FIVE BB (Soderhill et al,1992)
HPEE FEI - LERRHEER AL
HERKSINEWR, EREVURR N PREBER
HEMEM.

RIS, B ARARES R E 4 E BYL 5 i *T &F
mMEMMKETREENEEREYR(EES,
1995 ; Chisholm et al, 1995; Destoumieux et al,
1997 ; Z=F 5% %5 ,1999; T i 30 %,2001 ; Haug et al,
2002), Alabi % (2000) #% 38 M 44 58 X 4F ( Litope-
naeus vannamei ) 7E 1E 5 41 B8 J5 L ok I 490 75 68 7 B
B35% . Song % (2003) BF5L R AN TS} Taura
2 & hE W %% ( Taura syndrome virus, TSV) f LA IE
X AR R M E AR, SRR, HESHE
W S £ 88 (LPS) W] LU 42 7 B 45 X &F ( Penaeus

PR, WERM T, WEEL

monodon ) [l ¥k B B $1 B8 1 & ( Sritunyalucksana et
al,1999) . s, BFFRUESLHLHE B F R EBEZ 5
F IR R E KB (Moullac et al,2000)
MENERENN—TEER,E B
PP TE MR R A% KA YWy
5 040 B8 P8l ¥k (Barry, 1980) (48 519 #(# (Lehrer
et al,1991) | L8 %5 (Hultmark et ol ,1980) %, &
FTHEMKEPEEREANOEES S HEE
H¥ 90% Ll I (Rochu et al,1978 ; Depledge et al,
1989) , MEAMMKET B EA . ZHEER, 1S
SHMHERAR AU FEER, &
BAXHTEENALEPRESE EEURGE
e BE o B O XA T O o m LA AR Ak R Ol R
W VIR, TR U AR ELENHRE S T U
EEH TR RN AR —MERFRE,
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B EAMNERAMER R, KT HFZHY R
Hi A I& ¥ (Barry, 1980 ) , 1991 4, Lehrer (i T
XA, BB THLBIFRE TR
REE., MAEEFEUERBRNEE IS
REBERN—FHEERMRNFBR, ERERE
PR R, HERA MR BRERE R
REAR I BOR T B M EE M E R E AR EMN
L OREREE R W P Z A B T2 6 (Stein-
berg et al,1997)

ABFF X = F R BP0 R 7 s m L
B, M AR ALt — B R U R BE A XS F
3 0 240 PR ) 990 B O R O 3, OF X b B B X
YR 7E 3% 3 40 B8 3 BORT S5 I 3% AN I 40 B Y 0 B BE
FIBAHLT TS
1 #R5FHZE
1.1 XB&#H

o E B X} #F ( Fenneropenaeus chinensis) ¥
HESK™MmA %, KK (8.0£0.6)cm, k&
(7.720.7) g,

S8 PR s BE R B8 ( Micrococcus luteus) (G *)
5 6B 91 8 ( Vibrio anguillarum) (G~ ) B H Rl %
SRR TRy R Y -

1.2 HERRMAESEEES

HEREWHEARKMNAE MARFREL
W E 0. 5% 53 12h,900g.4C BS.0> 10min, 75 B
WORE ApH7.3MPBSUE% 3 &, BINE A
pH 7.2 B Tris-NaCl (0. 55mol/L NaCl,0. 05mol/L
Tris,pH7.2) Zvh BB 3 B, HF BB TFHNEK
P . 4HTE BB R A M BRI ol S, 4
B S BEBR T % (2001) 807 5, 40 50 B 5t
8BINE 0.1.5.3.6.,12.24h J5 i+ [ B X 4F M1 %
B, LA MKR 10 BXHF,

1.3 i 3% 5 i 40 B 3R 8 Y 6l &

TR SE A 4°C T4 B BT, o Mk
B . $i 837 ( Vargas-Albores et al, 1993 ) B 1:2
B B, A F B B X 55 — R Y R o 3% el B o 9
B 5 800g.4°C B> Smin, 43 5| W £ M1 3¢ A ifn 40
M. mAMAX AR SR3 B, B TOR
gERp, EERAARN L BHE LR,
15000g B 0> 30min J5 , I - 90 4 i o
1.4 WMEAKLAGEHRL

& 5% #) B8 B B (inhibition zone assay) : Efh 4
ERENESR, KA 10ml FREEAERE 9em
BRI, A HEREAEAE LTEZN Smm

BIFL, ¥ R I RE B om A FL b, &5 L m 30p] R
100 £5 B 10 FAMRMBROME . FEMKRE
MBI EE > HIFE 37C 5 28CH 3%,

Eor Y 8 & ( radical diffusion assay): & %
Lehrer % (1991) ) 78, W B MM T : 7£ 0. 5%
WHEK LB BIEERETMA 1% KBBR
e S 0.02% (V/V)Tween-20, B K& , B 1%
FREEWHE S0C LA R ANA 2000 B4 K B
WOARERS KA Tl SEMEREBAER
9em WIEFF I, R EMREE SGELEFE
FHTER 3 Smm L, LN 15w] B 100 £5
BEI0BAMABBENME, ZERHE3N G, HE
SHAE 3T CH SR IFBE MR E 5 28 CHE R MBI .
R E B B T e, kA% B R K R-250 [
ERRA,

VA B FR B B R B A8 B 5 (microtiter broth
dilution assay) : 28 du Toit 5 (2000) & 5=, i
BT XK 96 FLAR LM 100l &
K LB s 88 3 3 B, R )5 B AL F A0 100p] #
BIFREEW, A 30l 7 100 £5 B 10 5
MABBRNLEERHMRGHEZRES, ARHAE
43 FE 37°C 5 28°C 15 5% 240, FIRGAR 40 43 51 4 Wl
B3 12,18 24h J5 450nm K T B OD {E

B 2 B3 BB O 5 A 640 B8 B X R 1 3% 2R
HEkEHE N 0EEROE TR ERN SR
L5 mAMBBEMNIE

FAMmMRTHERE T BARSNBINE %
FEHT S5 B Fb B B X AF i 40 Mg E
1.6 EAREHUE

B H K E K0 E K A Bradford(1976) ik,
L7 fEANEDHRERERTEDRONT S

HE5aR

S R 155 500 bl B R A8 0 O R R T R T 8B
B IR G B B 3% 0 i 40 B AP T

B 5 19 b B BT AF i 2 10m), 8 75 3
HAGEYALFE,15000g B .0 EEW ,4C &
Zrh W EDT, BIEA 0.02mol/L, pH6. 5 ) B B8
B 2% vh K - %5 B9 CM-Sepharose FF ( Amersham )
(1 x10cm) #: 2 ¥, Be i 4% {4 : pH6. 5.,0. 02mol/L
BRRREE B vh W UE I, 0. 2mol/L BERR B WL 5
£ 0. Smol/L NaCl i 0. 02mol/L &S B8 % E sh ik &5
B, 2R )5 FH 0. 5—1. Omol/L NaCl § 0. 02mol/L
BRRREE R vV BE FEVE L . Wi B 0. 2m)/min, 5 &
W& 1. 6ml, KW EBE WERWPIEEM,
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1.8 HESH
R Origin B4 #1746 B 538048 5047
2 HR
2.1 FEMERNMSERRL
38 10 A B A 0 A BROOR O TR R BE ) Il

KEMEEBM R DERABHEXE, K1 85
THNAAS [6] 55 8 BE 60 1 3 78 30 58 75 o R 3 oh
BB R/, 30l FE R 100 £5 AR 10 R 3K
JUF R A BIM B . 30 SR B L 3% SR
F) 490 78 P TR A g (235. 5 £28. 4)mm’ (K 1)

21 BENEEZOARBXNSHERBOXR

Tab. 1 Relationship between inhibition effect and sample amount,revealed by inhibition zone assay

A R s e B i 3R R 100 £% MR 10 1% KR
B B A (mm”) M. luteus — 235.5+28.4
V. anguillarum — — 198.2 +31.5

ERPBEN=ZKREZNFHE, LERS. Omm, ik 1501

BRYBERMBEMR  ARBREEN LR
SNRBENRDIREENEBRE -F2HNE
MIEMXHE, BEMFERRAHE - EHER

THHBRERTR TRE, BB N 100 £
MR ABI MBS, BB 10 FRAR
BAMmIK RS BRMEER(K2).

R2 EHTFBINNEEXNSERBROXER

Tab.2 Relationship between inhibition effect and sample amount, determined by radial diffusion assay

A (e 4 R BE i 3% R 100 4% WE104E AR
01 ¢ P8 1 #1( mm?) M. luteus — 95.3+18.2 294.7 +35.2
V. anguillarum — 86.8+16.5 275.6 £32.1

HRPRENZKEENEYE, AN 3. Snm, Ik 15ul

BRI IR B R W RS 0 2 30l R R 100
58 B4 I 3 B 3 B i X B AR O R 48 DN B 9 L
BHEBRMEER, BREEDREENER,
MABRRIA L THEAS . MA 30l R 10 £%
Y I 3K B A B ROR , 20 30l SRR 3R IR

YIS Y6 B BT Ao 1% 3R B (RD R X RO ok
- nRHE 53R 12h 5§ 24h i FABEEKAR
HEREHHEMALTEZ, SBMERRIARH
£, M55 18h R J 0 B BUR BT (K 3) 6

£33 BAASEFERBREAMZIONERR

Tab.3 Relationship between inhibition effect and sample amount using microtiter broth dilution method

A IR R BE i 3K ke 100 £ X i R 10 5 Xt #R KR Xt B8
0D 455, M. luteus  0.1850.05 0.254+0.07 0.268£0.06 0.276+0.02 0.635+0.04 0.612 +0.03
V. anguillarum  0.157 £0.03  0.209 £+0.04 0.245+0.05 0.262+0.03 0.569 +0.06 0.545 +0.04

TSR 18h, AR OY 30u], R BUE R 3 WFATIRE NP E

2.2 HhEPXFDHEREFEHNE

2.2.1 [ B HF i 40 A 3 B B AR 4k o 5t
BMAEETEANITNAEEEHB%EK, &
& AE H BLLE v 1S 45min (P <0.05) , B /5 I 48
M B 218 | 7, B 2 24h B3R (K F i S51K

F(E 1),

2.2.2 I 8F 3R 0 O 48 B B T A A B
% AP SO B 48 5T 0T B0 S B oh I B X F
I 3 0 1 48 D 0 3 B L BE R FLE AR 3. Smm,
MAFERIN 150, ERRY  WIMHEFE TS, LA
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o %o 68 UK 1 AN 2 B G BR B RO B BE S v B 0
BOUEENMEEENRAEE RS 3—120(P <
0.05) ,{H & ifn 3% 0 B 5 R 3% AR B & (P > 0. 05)
(E2), #AmMpERERN FREEEEEM,
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Fig. 1 Total haemocyte counts of F. chinensis

before and after V. anguillarum challenge(n =10)
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Fig.2 Changes of antimicrebial activity of plasma
and haemocytes in F. chinensis before and
after V. anguillarum challenge
—o— MR FERE R M im G BE ) , ---o--- 5K
X 88 K & £ A1 75 BB Ty, ---e --- LU 400 MO X S BEARRR I
B, —o— ol 40 J Xe 7 R O BR R ey A

2.2.3 b BA XY &K i K B BT B I M R A
B BB b HiE & e R 3 Fl Seph-
arose Fast Flow FH B 32 etk B A 7 Bixd  EH B
MEEMEH D REEEYRAETOESE, B

B 4 AN o, VA R BRI A X
Ve AT M SR I, S5 R R H R 2432
B ISR BLEL A o U RE DR B A B O R
P 3) , TSk AR SO BOR UE Il ) 2731 5
e S VBB T B O 7 o WO VB X 68 DI B A 4D R R
HEBEEHREHERRALARER., BA
A R WOERE S T E 8 0. 6—0. 9mol/L
BRI TR, BLB M B RS PR T R
HERNBOR, MAHSEAHKER.
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Fig.3 Elution profile of F. chinensis haemolymph using
CM-Sepharose FF column chromatography
AHBNAFORBE AREEREYERE
KX B R RTINS TR,

20— 32 SRERRAMBENELE, ——BAR
£ 280nm T fy IR WL, —e— T I B 1 1

3 Wit

oM E B EMEE RPN
HPE R BEETNEM E2 S wiE
BIFRABATZ  BEERENBR BRI SRR
MERRRN—FNERN T, AXHEX
o R R R R B TS A T O B AR
BEEREMBRBENER MR FHW
EEMEAG I (1) W 458, Bk
PLE AR B 6] — AR B 24—48h M B LWL,
FIEHBARE R EMBRHBERE LR 180 )5
R RR B, (2) R A 96 T fH 18X —
EoME A CWE, BT A RE YR A MR
A SR, B T A B vl B iR
= MBOERERKER, 3)RARKER
EATEMARBREE ENALFHE,
(HEFREARELS MR A R, BEH YT,
BEFAMBRERNERBGR, SHEREEWEA
NEYERERAREIEANEERENEAE
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A A Ak o #2 Hp B R R o B9 R B B A R
BB, R—MEE R SERMET T

{E R | T o B BA X A ol bk 2 A A SRR R
MEARSZRA T LBRHR, WREERRAR
A B S B G B T RS U 3 A 2 0 i R 1A R
WERE NEERASFAAYRESEN AR
FFEEMEMWE, B, ¥E A& BBk
EREARAESTHERMBRET, BHY
HEAAERSHRAHE , B ETHRER KRS
BRIIENE, B THMSFREMPRRER
BRI T IR R M PE R B A B AR
(Lehrer et al,1991) , 73535 ZE i A Tween-20
A TARFEMNRESE. LERENERE B
B 3. 5mm BB THSWERR, WH
REESEHEHMEBEHERKRES, BT
YR BB e R B, B A X S R A
mn R BCR BN TSR FE RSB E
HHSE, BERTHYZH M0 HKEHHRAR
AAHCYE, B X — R T AR 2k
YA R F B R o B AR R AN

AR SBESHEHREAEX E—CEBE
. ERBT MIFAEERRE, BAK A i 40 B 3K
BER SMHIREEMHS I A X, van de Braak
25 (2002 ) 45 38 *F B 15 T 4 1 5 90 B S i 40 M 5K
BHBETYHRA, hARBENHTRIRER
H T 0 40 B T B B T 5 I AL A0 i 40 B 3 R S
& #9 (Omori et al,1989) , thl 4 M i& 7] REXE # B HE
TEEREB AL 3 B BB IAL, JE BB 8 K (Martin
et al,1998) , H A, b 4F ( Homarus amaricanus) i
i 40 M7 0 40 B S TT BB S OF 08 BR AR R T AL
R, 7 #8241 27 68 5% H {ib 49 1 3 ( Factor et al,
1990) o ABFF RTS8 I /5 40 2
HEHLD EUNXEH TS5 THRGHHEA
RSB S5 R,

FEMRERUELHABEFHEEIRZS
%% 89 (Hultmark et al,1980; Alabi et al,2000 ; 5§
F&FF,2001) , AW 55 45 5 1 % 90 o = B XTF
AL IR S B, 15 52 ) 68 9 B ) S
] B S0 0K 0 3% 0 40 B 0 AR AR S B ., U B i 3
TE B A 5 30 5% 0 i 20 8 BUR 3R BUR 4 R %
AYHEBRTE - ENEIER, B ARAHEENE
A oF A B B0 SR R B, T o 40 B FE 32 B 08 0
B R BRI B b, 1B i 40 B 7E B 4 41 Sk 40
HHIBRTHTER GRAMABERASRHEHE

BEAD, BREMMETE I B H%®R, HW A%
RRNES THEAHIERN FOBRREFOHE
HFH &R, AL EE R TRAPSR, X
EHEYENTBEIR  BAEEREBERE
R 3 K B 43 AH X () B8 A A O i 3 40 4k B
THREES, RER, &0 e M 80 E A
MEFEMRS, ALBRMWALERRAERH
F1 pH B % 5 4 5 Destoumieux Z¥ (1997 ) P X}
HHRAEPMRERKULEREHE R EKY
S S8 —B(Boman,1995) ,

SEMEZ, HERXIFTEEN ARG HR
g, MBEAEABEEPEDTEEZ/EM, LAH
AZIRERSEnAREESHBEELD ,BR
Hyr s Bm, AR e S EHES
WAMRARAEFAEDHIBRIRETHRAER
BIYER, T HAER R RIS T e i il B /Y
BB KIME
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CHANGES IN ANTIMICROBIAL ACTIVITY OF PLASMA AND
HAEMOCYTES IN FENNEROPENAEUS CHINENSIS CHALLENGED BY
KILLED VIBRIO ANGUILLARUM

YAO Cui-Luan!- 2, WU Chang-Gong? , XIANG Jian-Hai?
(1. Fisheries College, Jimei University, Xiamen, 361021 ; 2. Institute of Oceanology, Chinese Academy of Sciences
Qingdao, 266071)

Abstract Infection by pathogen represents one of the major threats to culture shrimp. The mechanism of
immune defense was widely investigated because of the serious disease in the past ten years. Many antibacterial
proteins and peptides were identified and cloned in shrimps. However, the changes of antibacterial activity in
blood of Chinese shrimp after infected by bacteria are not known.

In this study the antibacterial methods inhibition zone assay, radial diffusion assay and microtiter broth
dilution method were improved and compared in detecting the antibacterial activity in the hemolymph of Chi-
nese shrimp Fenneropenaeus chinensis after Vibrio anguillarum challenge. The most stable and sensitive method
was used to detect the antibacterial ability of the plasma and haemocyte lysis solution ( HLS) in the shrimp.
Micrococcus luteus (G* ) and Vibrio anguillarum (G~ ) were used as testing bacteria. The antibacterial activi-
ty of every fraction of hemolymp, which were separated by cation column chromatography, was also tested by
these antibacterial methods.

The results demonstrated that the most sensitive antibacterial method was microtiter broth dilution assay.
The antibacterial activity of the plasma in Chinese shrimp could be detected when the sample was diluted 100
times. Cultivation time is important in this method. The antibacterial activity could be detected at the 1/10
concentration of shrimp plasma using radical diffusion assay. Inhibition zone assay was demonstrated to be the
most insensitive antibacterial assay. The antibacterial activity could be tested only in the sample without any
dilution using inhibition zone assay method. Radial diffusion assay was proved to be an effective antibacterial
assay method when shrimp plasma was not diluted or when the sample with high protein concentration.

The results also showed that the total haemocyte counts (THC) of F. chinensis significantly decreased
after challenged with V. anguillarum. The lowest THC value was decreased by 73% relative to control group,
which appeared at 45min (P <0.05) after dead V. anguillarum injection, then increased and recovered to
pre-injection level at 48h after the injection. Using improved antibacterial method, the antibacterial activities
of HLS and plasma of Chinese shrimp, F. chinensis were tested before and after injection with dead V. anguil-
larum. The antibacterial activity of HLS increased significantly after bacteria challenge, higher activity
appeared from 3 to 12h (P <0.05) after dead V. anguillarum injection, then decreased and recovered to that
of the control level at 24h after injection. However, there was no obvious change in antibacterial activity in
plasma (P >0.05) after dead vibrio challenge. The results suggested that the expression of antibacterial fac-
tors in haemocytes were greatly increased after immuno-stimulation.

Four spikes were identified on the fast flow column chromatography for CM-Sepharose, and the antibacte-
rial fractions were eluted from No.24—32 when each fraction was tested by microtiter broth dilution method.

Key words Fenneropenaeus chinensis, Antibacterial methods, Antimicrobial activity
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