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BEAEEKHATANTLAEZRTRREARATALIEARET 28 CHANR KL, £NUR
M EABEAPARNETNRETR FEHK AR EABAAE LA ERR AP NA
RAFEKTAREEA HKBREEANRP EH EHEABRERE, TR ERS
FHRENTH AP TEAEE TRRES THEER AT HEXPRTRNE THBESR T
AREXK, TRPEAFEREARASAAEREEFIRHAZEKELARE TR, 5K
ERKHAL IR O0OdNTERERANTENLNTZERE . IR 2 M W B # ELISA %
AN RE T A& EK N mM, Bt SDS-PAGE 4 MW h B A R AR B W& & & F W
Do BEERIKOIHTRNTLARIRBIRAT, A K ERNERESIHRIRRET,
FRERZN AANERGEBRNATIEAMALBEAT K BAIRAFE, ERNMRER

2 v
KXBR:FARNFE; R FEEHE,F%
HESHS:Q939.1 ERARIRES A

T F N ( Vibrio fluvialis ) J& —Fp g Eh Hh 8 2
RBHE ) AT A L8 O R E KR,
REBKFEFENRERZ—,5E46.0F. 0
& Z RSB 3 MR I F A 2
AREEMNBURH , TES B LRI ERY T
%, 8588 FEU RS I/NGEBRS S,

7K H B AT B R R AR W R R B B AR R A
MERZ, P, KT EBRRNEINOINETERN
0.2~2.0 mg-L™'(LABRIHE) I HRFHE Y
DAL EH U R R, BB R ERGIE
ERFPHERRE LHAAFERES, W
NEEEFRY REERKRHRAEKFEELT
PBRE. B, THRARKEEIREAGETH
ERRER EARFERNEARERTEAR
£ BARTE R4/ R RITRERE

EERMINEWIURFRRIA, INE 7 E
TEA A 3 45 HE 7 o0 3R DAE I B B SRR R, A0 4

5 H 88 :2006-11-23

MR RGE /N, Ko FE2Y R & R, R AERT
a7 -o1, — Byl AEYURAM T EA RS
A 3% 3% (VBNC) R, 18 3 9N B4 #E 3R 98 K
A YL 32 5k = BF 5T, YU R I B O B 4 R
B IR DA B X Rs VR Bk B BB T B B D4 1 ERE

AR BIRE A B ( Epinephelus awoara )
HP 20 B R o D M TR S IR B A B ST R R, B IR RS
IR T R I 7E KRR KA A T KU a2
TS AR B R VR R D RS
It B RRBK S AT B KENRBES T EN
Z 5, LA BE D I B R N B IR AT R R AE &
KRB RIS %,

1 MRS

1.1 BEHEMXREK
RERAMANRE(TS-) A EABREEAR

RETE BR AR Z"REARTR KRR (2002AA639600) ; 78 B4 FH H 70 B (2006F5066)
EEE A XFP(1980- ), 5 BB ARMA L RLBF L, NFARPSIYRRBTIE TR

ERIEE BFKM , Tel: 0592 - 6180204 , E-mail: yanqp@ jmu. edu.cn
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a0l _ 80 TR, VIERARW KR BRI MK
FEREY, % 0.2 pm MILIEEDT IR, 7 121 C
BEXE 20 min J5 PR IAR, ATHEKAE
FM T (g L) E AL 24.72, ®ALEF 0.67,
FAL55 1.36, BALEE 4.66, TRE 6.29, RS
#10.18, 121 CHEXHE 20 min J5 &,
1.2 HAEBFRINEEE

RIRMER IR £ & 1.5% NaCl BB 57 3
JERIEE LG HM T & 1.5% NaCl BF PG ,28
CHEFEE N EAE K (ODg =0.55),10 000 g &
0 10 min, 4 HFH LR THE B K LS 2 IR B BRI
FBRFPHEFRYREERF THMEK, AWHE
WEHAEEE 28 CHEBEHRATHIR,
1.3 HAEITHE

YL 0,1.3.5.10,20,30,40,50.60 d BUiE,
SR FH 3R T BOWR I 0k (DC) L AR 3% 70 3 S0k
(PC) . WY BE #& (acridine orange, AO) - il 1k Y BE
(propidium iodide, PT) 3% 3t & & i1 # % ( AO-PI
o) 2123 50900 <2 B & P ST B AR S T AL T 3
FEBRIETEW B, RIE S BN FE . W
BB EE A
1.4 &ShEEMR T

BB P 1 5tk HEAT AR AN R R B
BEFPBRMT BS0 L BARARLHBBERET
BIH R, AEHARI A (22 mm x 22 mm) 5]
B, 55 RDEE, REEBRETIERT
5 J5 P B[ 2 20 min, BUA R YU B AH B9 B VR
0.5 mL W02 EE A MBEP B £,25 CHFE
1h G RLEARE KRG 5 KA ERKHH
P, AR TR )5 A BEE 2 20 min, 4540 8%
3 min, ¥ T 5 7E B 5 ( x 1000) T HEHL
HEEL 20 NS ULEF, BP0 RS AE Il B3t
BB E S B O A0 T BR R 48 8K (cell -
mm~ %), BMABR 3 NEHTA, DARREEN
BIHAZEMNE,
1.5 ELISA ¥

FF# ELISA r 1M € FE RAWT K E AL
YK P IURR [ B 38 DA B B0 1 BT S B
B IPR ., BASROT R AR K
TR, AR BEE R 100 oL 451
AF] 96 FLESAR IR & Lo, B M X3 B FL A in A 100

pL A FER K ,60 CHETE3E, FE 0.05% Tween
20 #9 0.01 mol-mL ™! PBST(pH 7.4 ) ¥k ¥ 7% 1L
BH 3K, BR3min, AFH3FMBEEEST
37 CHM 1 h, F E¥%%E 3 K, FILKK WA
1000 £ A9 5 HL I RN S ML 75 100 pL,37 CHRF 1
h,[{ E¥E% 3 R, BILINA 100 pL F£Hi & IgG-
HRP,37 CIRE 1 h, R L ¥¥% 3 &K, BFLIMA 100
pL FT#E AL E B OPD-H,O, JRY W, T# LA K
B7 30 min, SR 5 EILINA 50 pL 2 mol- L™ B ERE
W Ik R, T 492 nm F il € S5FL OD .
1.6 fZEtERw

BRI E L BYLEE 0.60 d BIEERZ 10
RBRINFREHRMAT S 1.5% NaCl B E 3 35
AR ARG TERSMT (B K 253.77 nm, TN FE 20 W)
TR, BEEEBEN 0.30.60.180.300 s, G4
W3 MNFAT. RIEMLHET 28 CHFABILE
R 24 W IR BEEE

#AE B 0.60 d BIRERFE 45 TK
B BT AL 3 A3 A R R 045410420 min,
BHR 3 MNPAT. FPARER AR &AL HBG M A
it PR B I TR LR LR
1.7 EAEGSH

B 0.20.40.60 d B & 2 mL,10 000
r-min” "B 10 min, % EERMA 30 pL EHZE
¥ (50 mmol- L~ Tris-HC1 (pH 6.8) ,100 mmol *
L BB, 2% SDS,0.1% W% ,10% H
i), ¥k 5 min, 10 000 r-min "' B> 1 min, L E
W2 5 R I 4% IR Marshak 25114195 3k 3647
SDS-ZR PU 4 B i BRI R Ok , AR Bu ik e,
1.8 BB

FA PBS ¥ o 850 A4 1< 20 1 T 9 9K BH B 3 B VK
ERIFE2.12x10°.2.12 x 108,2.12 x 107.2.12
x10°,2.12 x 10° cell- mL =1 5 46 B ;6 A T35 K
Hr YLk 60 d BT IR I TS B IRE R W E 5.0 x
10%.5.0 x 107.5.0 x 10°.5.0 x 10°.5.0 x 10* cell -
mL ™ 6 RARUEK P YLIR 60 d BT IR EE B IE B
WERYE 7.25x 108,7.25 x 107,7.25 x 10°,
7.25%10°.7.25 x 10* cell-mL ', 80 HKHE 20 g
EREMEB/NRENS R 164,845 R, HF
15 N RRYe a4y R E R i 5t R B ¥ 0.5 mL,
AN — R R, S JCE PBS 0.5 mL, 5t
JEESEMER 96 h, it F/DRAAE B
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2 GRS

2.1 UBERE

YU A, R AR MK DL & A T K o T 3K
BB A SR E Y SRS B B
(E1#E2), AT#AKH, LT EE S
BB ESHIN 2.75 x 10° 1 2.06 x 10° cell -
mL~' U 3 d 4 Flik Bl B OKME 1.20 x 10° 1
1.12x10° cell- mL™', 43 FI K T 3.4 550 4.3
£ s YLK 5 B B 4E R TE 10° cell-mL ™ Y B B
B TR, YR 60 d 5K 5.0x 10° cell-mL ™1,
KT 55.4% ; M1 IR B & T LA DL B O 1.91 x 10°
CFU-mL™*,Jli#% 3 d ;X E| & K1H 1.04 x 10° CFU-
mL~', W& T B ZEE 60 XY 4.10 x 10°CFU-
mL™', FHET 99.6%,

9.0}
oy
2 8.5
w
= r
ms 8.0f
iﬁg 7.5}
w0l
— 2 7.0
= —+— 5 total bacteria
o 6.5 —=§5H viable bacteria
- —— T} FH culturable bacteria
6. 00 10 20 30 40 50 60
YR ETIR] /d

starvation time

B1 FWRKEZEALEKPNLRIBSHHEERL
Fig.1 Variation of V. fluvialis quantity during
starvation period in artificial seawater

®  ©
S

*®
=)

lg WIRE

lg bacteria density
-3
[42]

~
=)

—— 5 total bacteria
—=— %5 viable bacteria

6.5 —A—TA[H2FE B culturable bacteria
60010 20 30 40 50 60
PURET IRl /d

starvation time
H2 WRIEEEXABKPNLRIEPHEESL
Fig.2 Variation of V. fluvialis quantity during

starvation period in natural seawater

RARME KA, T8 B WS B A IRk BN
1.52 x 10°%1 8.0 x 107 cell- mL~", 4Lk 10 d X &
KB 8.54 x 108 F1 7.62 x 10° cell-mL ™", 43 B3 K
T 4.6 15 8.5 ;MR FIFHEHAEREAE 8 x
10°cell-mL ™", {E FH HU 18 T K&, YLk 60 d B A
7.25%x 10° cell-mL™", FRET 5% ; ¥ 4R 0 % T
BATBON 2.20 x 107 CFU-mL ™1, YUk 10 d A | &
KAH 5.10 x 10° CFU-mL ™', i j5 B #7 F B = 60 d
f3.29x 10° CFU mL~*, FFET 99.4% o
2.2 AT S X G T A A O A

T 3 R B AE YLk R P o B R AR W
PR R RN AEE LAMERETHEGE D,
AWK T 3R B Xt 75 A B 3R B RS TR ARG
MBI 1 d X BB KME 4975 cell-mm 2, Ll
AT T 2.0 £%; KA A R B & EYLER
1 dABHR KM 7035 cellmm ™2, LYURATHK T
4415, EEIREREZER, ATHKMRRE
K RFRIKE R B & B E TR, LR
10 d BRI B RIE S B E,

2.3 ELISA FJ# kR

FRIE #2 ELISA W %E A [7) L% R 74 i ) o 3K
B ) B (O AS D BR o xet 40 0 % T UK A ) PR
A 1.17 x 10° ~ 2.34 x 10° cells, KA KYLIRA
T SR B B A 0 R R T B K, KR LR
10 d BIA I PR B 5, 15 %) 1.48 x 10° ~ 2.97 x 10°
cells, i J& 8T T F& , JLi% 30 d BRI FR A 7.40 x
10" ~1.48 x 10 cells, L% 60 d A BR 47 .40 x
10® ~ 1.48 x 10* cells,

F1 ARMEXNFAHRARMEROLMEER
Tab.1l Adhesive quantity of V. fluvialis to

skin mucus of E. awoara mean + SD

K55 & (cell- mm ~2) adhesive quantity

DU H] (d)

starvation time star)v\a?i:o?iﬁ( iESW smrasaﬁ?iﬂ( I\g-IESW
0 1662 + 176 1307 + 106
1 4975 + 346 7035 + 482
2 4020 = 311 5936 + 463
3 3049 x 227 4610 x 302
5 1838 + 162 2412 x 143
7 228 + 42 871 £ 84
10 46 = 20 6317

% H blank 5410 54+ 10
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AT K YLk 48T 3 I BA A e )RR R 8
AR, YU ER A, IR 10 d
A4 R 7 SR BE A A I BR K 8.6 x 10" ~ 1.75 x 10°
cells; YLK 30 d BT INEE B AL U BR A 1.11 x 10°
~2.23 x 10° cells; YL 60d AT 3 I B A4 48 ) FR
H 2.06 x 10° ~ 4.12 x 10° cells,

2.4 MEPRMBALEHHE

SATMINE o] B R BCEBHEE 45 TH
b 38 B[R] RE T R . # AL 3 20 min, 7E A T8
KYVRER TR INE CFU BEET 0.4 M E
ROCERRBRIVRAR T RINERFEMKT & 14
BER , SHHARKT 3.2 MER(E3), 34

TR
control
o A THEKIRA
9.0 starvation in ASW
~ N
s o RARMEKYLBRA
43 8.0 starvation in NSW
= @
5° 1.0
X=
b
g% 6.0
e
,39:? 5.0
4.0 . . . A
0 5 10 15 20
Ff1A] /min time

B3 45 CH AT X oI 7 5 I R R
Fig.3 Decrease in CFU number of V. fluvialis after
being challenged by heating at 45°C

2.6 MIRHITHE

AT KR KRR E K F YL 60 d BT IR
IRBE X /N BRFE AT B v ), 0 4 3 R WK B 5E
T, S 2.12 x 10° cell- mL ™ # 2.12 x 10° cell -
mL ™ X8R K BRI 19 /D BRSBTS 32N 100%
(%£2),

3 itig

TF 72 ¥ 0 40 T B9 LR i 32 15 R AN g
IKFNRARMERAERYLRA B o WA [F] b 28 B g K
MG AE IR T RN ZRA R LK E, &
SCBESE & BB AR T N B 7 R AR Mg K A0 Tk
OV B RR P BAFTE B O RSB RE ) R E B
BRUA R 3544 0 AR AL B B — B, (B A 3 i B2 A B
AR, BB A g K FE LR AN B E R

T S IR B H TS R PR BB B SR AR B G e R
KRR , %6 40 48 B ST 300 s, 7E A T ¥ K YL 4
RTINS CFUBEBRMIETIE 2 MRESR , AR
RBAKIVRA T RINERERT 1.2 M E R,
MHABEIKT 4.5 MER(EF 4), HIKAR,
T 57 SR T 5 3R A4 YLk 4 MR AL 3 A SR AR Y
fiif 3% 4k oK T B A K A 40
2.5 YBMNEEESNNMIE

5RYVRERMHEL IREBESRRKTE
Fr > (B 5-A) , FER R WK YL 60 d BB &
HHLFEA TR YL 60 d B H R &AW D

oy
8.5 *— control

o ANTHKYIRA
B 1s starvation in ASW
4 —a RARBEKYURA
o 8 starvation in NSW
2o
j)
< ®
B &
2o
=3
=2

o 100 200 300
IHA] /s time

B 4 5N Ab TR R 30 T T 55 5 B A R
Fig.4 Decrease in CFU number of

V. fluvialis after being challenged by UV

0d 204 404 ¥ 608 204 404 i 604
AT KYVREA e RREAKYUERA
starvation in ASW ) starvation in NSW
B 5 ARE YL AT R 5 KR 5

B AE H 1 SDS-PAGE H.3k
Fig.5 Cellular protein profile of V. fluvialis after
being starved for different time detected by SDS-PAGE
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F2 EHARMERMBRAERER
Tab.2 Effect of V. fluvialis injection on the mortality in mice

%t B840 control ANTLEAYRA starvation in ASW RRWE KPR A starvation in NSW
B (cell-mL"") FETH(R) WY (cell-mL™1) FETH(R) WY (cell - mL~1) T (R)
bacteria density death bacteria density death bacteria density death
2.12x 10° 5.0x 10° 7.25x 108

5.0x 107
5.0x 10°
5.0x10°
5.0x 10

2.12x10°
2.12x10°
2.12 x 10°
2.12x10°

S o o »nowu

7.25 x 107
7.25 x 10°
7.25x 10°
7.25 x 10*

(=T
(=T

IE 34T PBS AANIET W LB W RR

Notes: Injected with PBS resulted in 100% survival; cell enumeration by viable cells counts

PRI E 5 RR W YURBI , A THKR
SR8 7K HR BT R I L T AR L9 B AORT CFU 408
ABRIEE LT, HWBZT, KRR AR
B B BORI IS B B0 B R R K T ALK
T I B B 8 3 R LR PR AT RE R K B
T SRR B R BE 45 ) X B A KA R R
AT, WK AR K o i T80 SRR BR T AT RAA
R EA R AR R 77 4 B, 18 7T DA A A R 4%
KT LOBEFRYRBSEHTHRI RN JURP
JEH, N K 6 B RO T B 8 R R AR g K
G R 10 & Eh 00 AT D0 T 3 9K B B 3 b K
AKX PR T RIRE K AR T RA
HEKBTE R KRB K 5 AT KR A
Rl = FEOL BB AR RE, X RERA
ATHAKHTIVRAR RN ZE B —TE R,

KRB R e R ARG K 5 AT K R YU
AT IR B BR T R BB A R, RS M BB B 2R 4K
BHEME,HMREELAET B, XEH TR
FIHA, 4008 OR 15 BOOR KRG B BE T, R A B R E |
Ft, T BOR B 8 38 0. DL IS 28 40 B A R B AE
SRR, RN ER SR TR, ERM6ES
Rk T BB S 40 T R T 451 DA R L I TP RE Y
Al LT, R AR K H LR A T UK B ARG
Bt B oK T N ¥ K, 3K 4 956 B T 0 I B 3B 3 B K
SRR o 7 I TR A i 3 3R T KR RS 8 D A X
ERYFORAE — 50, 3 2001 B RS B 6E A7
RFEFEHENEERZ -1, EAIHKER
SRV K IR AP LR B T SR T X 7 A R R YRS
MIBEN R TREDEIA TS IR T IE, AT
W 4 R R A DUIR = B0 FK B X/ R &
YRR , 5 Linder™! & Oliver 1 7 KR A T
K% 8145 INEE 2 A VBNC R J5 % /N R #1457

RGBS M ER ML, AR SCRBFR SR U
HEEEFRKBFIAREGRENERYEERT H
FEERKEFINERER D DA, EE KA
RENTEIRE A RREARA,

BRI R IY SDS-PAGE HLJk 4 SREHZE A
T¥g K5 R ARG /K X T R 3R 5% o YL 9 T i IR B
AR LYURATE T, HRIE AR
IRk . A IR 2 BT YU I 40 Tk AT R
RAETE R ER, BHHHEA RNA FIEH
R A R R AL, R Bt T — 3 W E A R
WRE, SRERAEARMAH RIS ERE
120, REIZE AL 3 B A T g K 5 R AR gk 3R
MRS BRPHELRE R EAARNRZ
M

ATHBKERRBKFPIEROINREE S
ROV GO H, X 3 DA B 5 A1 R B TiRf 32 i 2 i
SR, L TR ol 8 7K B0 5 A5 AR 40 B 7 AR TR B2 BE
BRiZR, IURAENHZHEZAREERENE
WA, G0 s 40 MO RS  HERE S5 M B DL R LR EE B
MABRESEEAINRRETH ZHAREE Y
MR -2 YR S 40 MR (B8 7 A Xt LA
BT 32 A7, W RE = A R B S R VR AL
B BERLSEMEANWZHEE-B, FE
Y 53 32 W i A 40 R 5o B AR 4 M A 3 D) RO A D
R YR IR BT, Day %1% & BLAIG I E
FEREA VBNC R B 3 72 5, 40 M B 04 B 1l R R
SRAETRAMRE , ERTREDRERZMH
RPN B, C15:0.C16:1,C17:0.C18:0 5 i B
RETHEMNKRE, M, A THKESRREK
H LR TR S 9N B B TR B ELISA B fi% 46 U PR AF He
FYVRAR , XRAYVRFBAE R AN E L5
JF R &4 A5k, k3% % 91 F R # ELISA
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FORA] RURE A R Mot th 4b F VBNC RSB K
B #F 55 ( Escherichia coli) O157:H7,{H VBNC 4 H
PR 8 0 SR AR AR T IE R R

ZEFR,FRT RIEE TR INETE XA
KFIATHE K 0 K AU, (B Ik
Xt RAR MK BN E R LR BRI E M E S
BREBUEARETIIRZ LR, ATEBKS
RARWE KB R BB 7] 5 4 T YUK S B R
I B pL HEIER B D TR,

S EHE
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Effects of starvation induced in natural seawater and
artificial seawater on the pathogenic Vibrio fluvialis

YI Jia-bo, YAN Qing-pi, ZOU Wen-zheng, HUANG Qi-qi, HU Ya-juan
( Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: Marine bacteria are in a stable starvation condition in seawater for most of the time. Expounding the
survival strategy of pathogen in marine ecosystems is helpful understanding the characteristic of epidemiology. To
get a better understanding of the starvation survival strategy of pathogenic V. fluwialis isolated from diseased
Epinephelus awoara , bacterial cells in log-phase were suspended in natural seawater and artificial seawater and
kept at 28 T for starvation study . At the initial starvation stage, all of the total bacteria number, viable bacteria
number and CFU number of V. fluvialis in both seawater increased remarkably, but V. fluvialis in natural
seawater exhibited more increase during a longer period than the counterpart in artificial seawater. After reaching
their peaks, total bacteria number of V. flurialis remained stable, while the CFU number and viable bacteria in
artificial seawater fell more quickly than those in natural seawater. Starvation of V. fluvialis both in natural and
artificial seawater resulted in increase of bacterial adhesion to the E. awoara’s skin mucus at the initial stage and
sharp decrease at the later stage. Starved cells showed better resistance to high temperature and UV. The lowest
detection limit of starved cells detected by indirect ELISA was higher than that of log phase cells. The result of
SDS-PAGE showed less cellular protein bands of starved cells than the unstarved ones. The starved V. fluvialis
were less virulent to mice than the log phase bacteria. The results indicated that V. fluwialis could survive for a
long time in both natural and artificial seawater, and the starved cells were less virulent and more resistant to
enviromental stresses.

Key words: Vibrio fluvialis ; starvation; survival; adhesion; virulence

PDF M AFfFH "pdfFactory” il H AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

