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HEE. S H-TdR Ffr EREEIENIS TR INE (Vibrio fluvialis) TS-1 X 75 A PEH (Epinephelus awoara) 3% % ZE VK
FETER . PR R TR, & TSB B 3% B iR I B & A B 0 38 F2 & VR O & B R R A (238 3 T4 TSA 5537 B i an
B (P<0.01) ; RN B4 TSB RE 37 /5 AR I 2 B M T A DR f 38 2 VA 0 200 P 288 B R R B2 T o T 488 K O F S R R 266
P2l 2R AR s AN [ A B B VAT 0 51 BT 140 266 P R g A ) 035 77 00 HA Y 5 440 T ) 26 2 5 2 B 2 i % O 1] 199 S K T 5
K, IFTEREFE 24 h G RE B0 B 5 K, TG b3 77 0T (B A K R PR B 2B T R ARSCib i & R B, IR R i X
AR FHRERORNEIER, RA M ERSHEREA A ERRNEAGEENEZEEW. AHREREMT
TRARINERRA TR F BRI [ R BRI, 2008, 15 (2) : 347-351]

R I ONE; H A RRRE BN
HE %S S942 XERERIRAD: A

F Pl (Epinephelus awoara) T R, & 57
T, RAMER S~ 2K —. TFkK, b
A GRS WO, O 1R AR AR AT
W HEE ., HAHRE (Vibrio fluvialis) 25|
FAPAIER KRR — . MRINEE 1
Fhal o WL T K FR s b g B e Eom i ), B
HERABORE, RS S 2 R IR SRR P

FHPSAE F 2 A B B G 2B — 0, e X AR AR A
WEAMIFE R REEREMAFEEREL Y. &
KRB RFNE EEREAN R —, HE G2
HI MR JZ BORA IR /MR B B R R
RN T SR AMAR RN, A Reidt— R R4 3L
T3 5 DAL OT R VPR 266 PR RE ) ORI 902 0 TR B 2 9T
g —ANEEE Y. WU R R AR ER BRI
YRR T T 8 Jo 0] S8 I B L L A B 2 (Y
B HATE P Ak R R a2
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BiREEEMEIR RO = RER Y BREEEM

W hE B EE: 2007-04-12; #€iT HHH: 2007-09-19.

XE4RS: 1005-8737-(2008) 02-0347-05

XF b AR FH A 5 AR T 2R A DR R 2 A R B
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BT A BERR T L 280 MR I AU 0 0 A AR
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B FR AT AE R I B R TP R 41 0R S 55 A T
PRT FO 5 A 5 R R B R B 2, DL
TR R T R B, DRyl — 2D RS AL B R
A AR BRI L AR R BT vE e 52
1 #RS5H%
1.1 ERAMEERFERHNE

20 B4R E 300~500 g MIMEREE AR A E R
IR F2 . 5 7% Balebona 25 " 1 7 I &
PR, BRI T PR 8 BE A 3
ARR T B AR S N K R KR A 4 °C
20000 g B0 2 ¥, BV 30 min, DLIFRER 4 i 4R
Ja AR 0.45 pm 0.2 pm 3 FL g IR I g BV TR
Wi. H Bradford 9773 " W 2 B 4 B VR R A
S8, HEASERES | mgmL J5,4 CIRAAEH.
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1.2 LR EKAIEFES M ERRID

FURMER R INE (TS-) " EEHER ST A A
WARAE T ARSI 1 -80 CHEMR VKA . TR
M FE 2% NaCl BIJE&E AR K 215 (TSB)
R EE (K S B8 (TSA) #H1H, & mL 55755600
A 10 uL 1 mCi/mL “H- i JRr#ne % CH-TdR, £}
Bi i BT LT ) .25 CHEF% 12 he & TSA £
BEFE R B 0.85 % J0 1 AR B B K R i
4°C.2000 g &L 10 min JEFA; 2 TSB K5 7=
MINHE BT 4 °C.2000 g B0 10 min BT A, 48
JE L 0.85% o A R EhKTE UE 2 YR, ARYE ODy, (B4
B A IR 10° cells/mL A4 15, ODg, =~ 0.1,
1.3 FRIC BRI ST U E

BRI E B (10° cells/mL) #E47 2 5 & %)
TR 7 Uk, B A% 0 6 2 AT W 150 p PR SBAR TR 4R 1
#7 1% (BECKMAN COULTER LS6500) | & 7% &
H P (DPM), LA 150 uL & 1% SDS #1 0.1 mol/L
NaOH WA Ao A0 .
1.4 {RSMFHBT LIS

%7 Yan % U [T T BRI 824 7F 96 FL
BIEARAR LN 150 pL il 4 1 & A 3 AR R R,
4 CHLEE 18 h JEF EFREF, H 200 pL A3 K
TEVE 2 Yk HUTSB 1 TSA B35 HIFRiC i I , %
HWRE RS 1X10° cells/mL 24, I 150 uL ji%
SFPERRIC TR, 25 CHEE 90 min; SR 5 AL B8 £ /K i
Ve 2 REREARFNIIE; IO 150 uL & 1% SDS
H10.1 mol/L NaOH (1) %5 ¥, 60 C fR ¥ 1 h 5 [A] Y&
R PR PR R s B BIBGE D 20 mL AR T 2
A 12 h A 10 mL RIBREE [6 g/L 2, 5- K3 I s
(PPO, Sigma) , 0.1 g/L 1, 4- X - (5- A F W% 5L -2-) -
2K (POPOP, T8} i N PRI FU T ) 3 F —F2K,
Tk LEER AW (AL 3 12) & 1, Wl %€ DPM,
PL 150 uL 5 1% SDS A 0.1 mol/L NaOH F# 8 A
l=pyice
1.5 AR AR B #3008

% 1.2 775 H TSB il A, 2 B 7 I,
% 1.4 0 AT RN S 58, I 52 A (R B 3T A 5IR
BRO 0 B £ B R G B L
1.6 i AbhiE 5 iR N A R BT S0 58

RPN O PR MG (AL = Hl4,
Wk BE AT A 12 2560) 100 L A0 A F 900 pL 11X
10° cells/mL J{C S c (O &, £ 25 C FIgdE
30 min, B0 5 HJC R AE I ERKIEYE 2 K, 1% 1.4 77

EEA TR 525, DL 100 pL A2 38 26 A 4L i In
AZ] 900 pL VAR ER 1 [F] EALERAE R 3 R
1.7 AEEFRM BRI R AR 516

W E % b PR IR $E R T F "H-TdR (19 2%
NaCl ) TSB ', 4r 5 353% 5 h.7 h.12 h.24 h.36 h,
72 h 5% 1.2 HEE DR AR, R R R R 1 X
10% cells/mL 7245, #% 1.4 [ 77 R T B 5256 .
1.8 B4

A ER R 3 ATAT, SR LDV IE £
2% (X£SD) #7~, Fl EXCEL. SPSS #4741t
M. % P<0.05 M AEFEE.

2 ERESH

2.1 MRIEEMASTEESHEHMENXR

FIZ 0 °H-TdR #) TSA Fll TSB % 37 F: 55 327
INERT, FUBURENE () BEA R () B98N o,
W 2 RAFAE & X R (TSA: y=0.700 9x-1.138 6,
R’=0.987 3; TSB: y=0.827 0x—1.983 6, R’=0.987 4;
Pl 1) o 8 Ik S G B A R AR R v R T R e
FIFM R, 2 TSA BT U vEbsic i il i
IR, H B KR MR 4 5.36X 107 cells; 1M 2 TSB
B IR T O R AR R DA IR, L A AR A T PR A
1.07 X 10°cells.

4 ~

¥=0.700 9x-1.138 6 ©TSA
351 R'=09873 » TSB
s 1=0.827 0x—1.983 6
5 3r R=0.987 4
= 25 “% @ 4R Blank control
2

4.9 5?2 5?5 518 6?1 614 6.I7 I7 7:3
lg (M=) lg (bacterial quantity)
I FRLE B ATE T S R ERR R
DPM: JiUt i T
Fig.1 Relationship between radioactivity and bacterial quantity

DPM: radioactioity

2.2 RIS FEE M NS R AR T

T8 K BT 0] A B £ A 2 Rl Vi 1Y) G B A R AN
R FE S (B 2) , FERNRIR TR R 10° cells/
mL 4, £ TSB 35 7% (] S 90 R 4 5 A B 4
TR EE I B R 3.81X10° cells/ L, H1 T4 TSA
B SR B RN R A5 (6.91 X107 cells/ 4L ) , P
BHREMBEEER (P<0.01).
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.S 10° cells/ FL R T 52% (1 4), 2 thd, O Hiikik
BE4 I RO 5 AR B AR KOG R ZH B G MY B AP A AR B 3 2
© =]
=g3 (P<0.01) .

Xe,
E% 1 : I
W& < | 2 | = 14T L
0 ' BE 12
TSA TSB < ot
FZ 7% Culture medium 3 g 0.8 L -I-
B2 S [F) B 5 B 0 TR R T 0 7 A B 3 5 B R WE b [
= =
FEIAE =2 041
Fig. 2 Adhension of Vibrio fluvialis cultured in different 02 )
culture mediums to skin mucus of Epinephelus awoara OFLfk K
O antibody Saline
ALFR4A Treatment group

2.3 HIRE XA SN M E A R

T TR N A B A R SR R & B B
TRV FEE 1) T T K, A T AR R A, R B
0 B LR R e R R I R &G R 0 0 e
B AR, FrAETHRMZE (E3), N
AWE O 5FHMEE ) e ih&T iR
=995 675Inx—1X 10", R°=0.972 7. HTZh MLk
TP, B DLZE B By B (k) B SON K,
=(k-1)/ (k+1)=(e-e) xle,", e F& 75 Bh W 64 55 B
LR e, MIZREE BB IO EAA R, (ee)
FRTREAL S IS, x RRBINE N E, 4
x e, KR Z IR, e B0 T e, (RAFEIE) M,
UARALERWSEL 1e=1/e,+k/e,x. FELHH
L S0 2 1500 L S I 0 1R 2 R SR TR T DA B —
ANENER R, HIZEAE ISR AT LS H 40 B &6 B 1)
KA e, 77 B8 kIR R RN e, /k, 530 1.0
X 10 cells/ FL.+6.740 5X 107 cells/ ¥L.0.148 4.

a5 45

3£ 40

JES

=530 =995 675lInx —1 X 10"

X2 2.0 R=09727

IH 2 15 .

£= 10

@<03 . .

1 1 1 1 1 1 1
0 20 40 60 80 10 12 14 16 18
IR X 10° cells Bacterial quantity added

B3 PTIRE R IS A E R R R
Fig.3 Relationship between adhension quantity and bacterial

quantity added of V. fluvialis

2.4 P AbTE X3 5a0 R SR B M Y 52 0
ZRPUA R AINE O HriR AL I IE, ¥ it IR B 1
M B R 6.14X10° cells/ FL, b 8 41 B 1.28 X

B4 O fnides B i N v Ao Rl I £ FE ) 22 7
Fig.4 Effect of O antibody treatment on the bacterial adhesion
of Vibrio fluvialis

2.5 AS[EIEFEH B 3T it s S R R RO B2 e

EHE 5 Al I, FRINE AR TR S h i, HE 2
h 1.79X10° cells/ L [ 15 % i 1] [ 4 K, %)
R G B B R, KATERE SR 24 h B, B A
W Bk B A, A 8.46 X 10° cells/ FL. 435 & I a4k
K% 36 h LL_ER, 405 1 BB & 28 R

ju—

FhW /< 10° cells
Adhension quantity
—NWhRULNAANO O

1 1 1 . L L I J
0 10 20 30 40 50 60 70 80
FETE ) /h Culture time

Bl 5 RV 3R BT i ok v A 25 i

Fig.5 Adhension of V. fluvialis at different culture time

3 g

22 TSB 15 37 BT IR 0 5 1 S LR SR B R
%Rk B R T 22 TSA B 5RO a R , 3 Al g2 i
TAE TSB B 73 vh Ba g% 0 I i 9 ARV P Y ie
B T E TSA B 572 b3 5% 1) Wit o, 1 40
HIHZEfE ) R v LA e — AN 3 1,
WFFTFR W, VF 22 90 8 R B 77 5 v T2 ko
2 [ A5 R 5 BT RN R, T i BB Y 12 3 1k
TR ", E O AT AR R AR R IR T R (41
WIsBIAE I Lo BT 75 TSB 15 R i) I Aol B
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X A B AR SR R RN B e 0, DRk, AT
FLH AR S8 B R TSB B 77 HITr i 905 -

TN X A B AR R BRI R I E R B
T RN B, X 3R B A B AR R R R 2 B
RS2 AR A R, FLIT ot o o 2 P e g 1k
B, X5 Chabrillon 55 " BT 7T () 68 2 145
(Listonella anguillarum) %t 4: 3k 83 (Sparus aurata)
Fhvl B B 0 2y O — B A SEEG B A5 1)
T R P A KA (e,) H 3.82X10° cells/ 7L,
KK e 168 2 e 0[] 5 R P 4 SR IR A SR
kKB (2.16X 10" cells/ 4L ) ", X L BH7E &
PR R BT I AU RS 2 R 2, AT &6
SRR,

7 T TR T8 Ik A R AR T PR G BN 3R S e R AR Y 52
PRAHEE ST R ERAER M7 WRINEZ O $il
B AL FR S5 0 A B AR RN N E I B D,
£ H T RIRE 2 O FUME AL F )5, FrLiE = i f
FERRE A 4T S5 RINRE  EAARTUR A &, B
T2 AR 1 R R, AT B T R ERER . AT
5 4 U A TR I AT I v R R T A7 A R e T
.

B EI e SR SHES N4 )N 3
SRy, IR LRy A B i R AR A, AR T 4
TP S2 AR AR B U L T I A AL R A A
J5 40 R R MY i e R A AR L R K B
(40, T A B RIE AR P EEITEY,
S A I A KA RE R R A TR IR B BE R (LTA) AR
TH & B A, B & 4l A K i R R, LTA 19 & R
B, FR 2 G R LTA &5 %2, HtER e #
T 2 M P G B P A P AT A
FA BRI A R 7 R S N A P A AR
1) 38 B R TS 3 R, T T A ) A B R B RE D R 59

FHAHIFFE 0 45 AT LA, AR 0 5 4 5
AR T A BRI A E R s 5598 M AR
TP A A R s BE A A AR Y G B A
SR TR T HA AN B R RN BE AR 59 . A ORI S INA
YRR IBET I AT I HLEMER I — R AT 5T,
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Adhesion of Vibrio fluvialis to skin mucus of Epinephelus awoara

ZHAO Min-hui', ZOU Wen-zheng', YAN Qing-pi', CHEN Qiang’, ZHUANG Zhi-xia’, WANG Xiao-ru’
(1.Fisheries College, Key Laboratory of Science and Technology for Aquaculture and Food Safety, Jimei University, Xiamen
361021, China; 2. Fisheries College, Ocean University of China, Qingdao 266003, China; 3. 1st Inst. of Oceanography, State
Oceanic Administration, Qingdao 266061, China)

Abstract: Adhesion of Vibrio fluvialis to skin mucus of Epinephelus awoara had been investigated by using
[methyl-"H] thymidine as the isotope tracer. The results show that the adhension ability of Vibrio fluvialis
incubated in TSB is extremely stronger than that of V. fluvialis incubated on TSA (P<0.01). The adhension
quantity of V. fluvialis to skin mucus of E. awoara increases with the densities of bacterial suspension; and the
bacterial adhension measures up to the saturation kinetics. After the bacteria were treated with rabbit antiserum
against O-antigen of V. fluvialis, the number of adhering bacteria reduced by 52%. V. fluvialis at different culture
stages showed different adhension ability. At early growth stage, the number of adhering bacteria increased with
incubation time and reached peak at 24 h, and then droped sharply with the culture time after 24 h. The results
indicate that V. fluvialis adheres to the skin mucus of E. awoara strongly by specific adhesion; and this kind of
bacterial adhension is remarkably influenced by culture conditions and nutrition level. These results are helpful
for better understanding the characteristics of epidemiology and pathogenesis of I fluvialis. [Journal of Fishery
Sciences of China, 2008, 15(2) : 347-351]
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