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FEXETREEREZZREREN S BERE R ELEETH

Ea# K, BRE, BT E BREH B H

(PEEE RS WA A~ BE, LR 775 266003)

E: 20064F 9 H I ARIKRI IR K0T (Scophthalmus maximus) %97 % W EJR KRS BFIRIE /325 AL Sk WY 28, AT
SRR IS UESE WY 28 B RAT K EEFEABE L £ (Danio rerio) 7 HSR Y ECe M , o6 K SEFFRIBRE D £ ) AU & (LDs,) 7351
939 cfu/g (BW) (3.3x 107 cfu/ind) F12.1 x 10* cfu/g (BW) (64 x 10° cfu/ind), L5 ZEAETEAS S B AVAHE & 168 rDNA [R5 1:
)5 T ) SE UG 285 L B E WY 28 TR BR AR B B A8 IR (Edwardsiella tarda), RN IR RV KRR JRURIR Sikr R 45
PUE R U, WY2B PRIRRZ AR R DRI i BRI RE T Xt KO T s S e, S 365 4 RIS S i i 3 Th iR
G RABARICR LR T 111 280, S Ia s 6 J8], Sl a5 iR 22 2 AR IR PR LRSI B B /K7 P41
H1:3289.6), BRI, 32 G R 70 R Gl i T HREH P st ] AL, ) P DA FEa A PR 3 S 3R 2 B A P TR
T8 A TGS 1 R T SR BT A AR S AR [ AR AR G o R DK™ R12,2009, 16 (3): 394-403]

K2R : IRGEIABEICTR ; KEE0F; JARREN; PUARRM; ARy T

HhESES: S9 CEkARIRED: A

KZZEE (Scophthalmus maximus) Ji 7= FRIGHEAR
JUHR DX 8, S A A ok v [ 5 | I R T K 37 B Ao
Z— AR EAC 5 i D IR IR A, SR, B
BEE 121§ OE /NI N 0t AL N ST T
LRFRIE R R 2B ™

iR 2% % {848 K (Edwardsiella tarda) J& 2
TR K IR 0 R T BRI 2 — A R R
AL [C TR 5 | A2 H A 826 (Anguilla japonica) KR YN 2
8 (Anguilla anguilla) SRS TEE N R L
ANt 70 R [ R R X 1) AN R R A R A T
o T S R 2 3, ELABR ™ 5 [ X
BEtE—E A Pl 2 A B IR, 2002458k, 10
RT3 IR FE A 0 AR U IS 6T e A it
FET IS WFSTUE SR AR G B AR G ™, wof
IR ZAEAL QR 5 | R B , 2RI RIA
I7o SR, AL 25 R AR R 25 R T2y wi

s B #H: 2008-03-18; 1&1THER: 2008-06-18.

MEHS: 1005-8737-(2009) 03-0394-10

PRI Az, I S22 W 5k B LA SOK R85 4. 2006
ARAR TR A SR T B I R 2RO R 6P
oh B ORI B 2B AR BR, X /K 7 b 35 AL AT 3
WAL T ERM . S, g v e
KA VEAL Y rpA TR 2 E B
AHIFSE LALLAR e i it 3 s K2 v 4 B34
NI R WY28 IS S, ZIE A ARk
FEE B2 16S rDNA [RISH: 55 5 T ) %50 B WY 28 T
MRAIRE R ABARIC I, H R R EE 8 F 1B 6 3
BURAPUE R T SR biAE R S S 8ei
PRI AR T H AL 2 a3 BN MERR, ANFF & oA
TR A PR, ST — NI ER A AP R
IR G T AR TR 5 S 1 RS2 0 3 1 1 VR
WY 28 B BRI RE B, a7 I REE EEA T 0
EIFRTIZE B P B RAP Y E A T, B FRiR 2%
FEABAELCIR 5 R 0 A F AR LR TR A

E&TH: EH% 863 143 H (2007AA09Z434; 2008AA092501 ); AV FHBA 25 PEA VAL 358 BT (nyhyzx07-046) .
YEE I : 1M (1982-), 2o, WL s A s RS 7 0] IR Y% . E-mail : wangyan19820527@yahoo.cn.
BIIES: TRIAE (1965-), %, Btz , IR M2 AR K S50 S s 53 . Tel: 0532-82032767. E-mail: xhzhang@ouc.edu.cn
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1 MREFE

1.1 REENSBSEE
111 FREEMNSE AN R A LR 5
K FRBE s 0 S BB A R I, S 40 X
BRI /D R A, R B R R 41
Xof EEpS KR B FH T PR A R /K P 23, FH 1 L TG B
TE 5 MR 102 0 K EUAL 0.2 mL, FF-TRGHORE i B 1L
TR AT LBN (£ 2%NaCl 1Y LB) VA, SR JCH A E
HEATAFE, B e £ A R B SRS N
TR B0, TR ER K phy g 218, FHJC AR 20
HEG I FHEEU 3R T LBN A, 28 “CIHIRE K77
24 h 5 RO SFRE—BUN LA B I T4 B 2lifk,
W aliAl 5 R E T 15% W HIMA TR, -80 CIRAT
o RIS AL L AR T LBN FA R TCBS
S, 28 CHETERS 35 24 h, BB V& (0 SAFAE
112 ATREEAE K 16 hiWAnE R I 0.85%
149 JC T R K Tl i B R T, G R R 7.9 % 10°
cfu/mL, 1015 R IR 4 1 U B Bk SE 6T COF
PR 8.5 ¢) 308, 430 5 A SLI A, 1 X R,
H5RE. MKIEGE, HHKEZ150%, 3 dJ55:54
SIS T SO pL 10 f5 6 R R AR % ARZ
i e S ) 25 ) e R IS TR A R K R i T M
K, L FE ML 14 d, BT FAE T 0, IR
WHBE R ZEBEPI AT L S TN TR P00 5

PARIRE 5 iR N TR G U3 Wy 3 1 (OF- 3
R 0.3 o), FFHUHIAEBE L £ i P T AL 2007 T 40 B
B4 BT o I Probit 2 " Y S 6 A IR X K 3E
BFELL K By 0 (1A i (LD )
1.1.3  ZEEKE  SRALUR Pk, 100 pL %
W (2 ST ] 10° efu/mL) 1545 T LBN F-4i,
FTC s R R AR 08 F RN GE DR
BRI SRR TR AT, 28 CAE IR 77 24 h 5l
SE R LA, AR U B S AR HER R WY 28 B X
ANRICAE R U
1.1.4  16S rDNAFFIMES D F o 5w kit
WG, T mLIG B 25 25 F 7K BB, 100 C 2 10
min, 12 000 t/min &5.0> 10 min, B _F 34 75 4 PCR

JIr AR . PCR SIS 1Y 51 ) 4 4 14 16S rDNA [ i
51,9 B P X B S 8 ~ 1 510 B HTRITH1
EMG 9 BSF 514 5'~AGAGTTTGATCCTGGCTC
AG-3', I 7] 5] ¥ B1510 % %1 4. 5'-GGTTACCTTG
TTACGACTT-3'. 5I¥ g £ 9 TR\l G s
PCR WA Z (50 pL): 5 pL 10 x PCR Z&0 ,3 pL 25
mmol/L MgCL,, 1 pL 2.5 mmol/L 4 x ANTP,0.25 uL Tag
A (5 U/uL), 45 0.5 pl 50 pmol/L iE [ F1 2 [ 51
P, 1 pL B, AR FHIC IR & B /KAME . PCR U
261294 °C HAEES ming 94 °C 1 min; 55 °C 1 min;
72 °C 1.5 min, 30 MEH; 72 °C ZEH 10 min,

PCR 7 ¥) F TaKaRa 58 I [ 50350 £ 11 24k
J , FURE B PUCH-T 4K, IF 6 AL K AT 1/ IM109, 28
J& B A TARA R . B T3 16S tDNA
J¥ 5115 GenBank H1 (1 4% 2 /3 51| i 47 BLAST 43 #7 , %
5 325 9 AE AP 55 55 14 41 1A 16S tDNA T 51,
MEGA 4.0 #4143 AR
115 AEEEWAFERNE  FIH AP 20E [ 8%
%E 22458 (BioMrieux, France), 35 15t BH T ik (1) 7 k0047
YE I T A AR
12 AERRNERENKEFHEERR
120 EWERAFEHE SLhfckA ki,
B A BT i 120 g, T4 35 o Hh T A M AC 45 4]
B IEE MERKIE A
122 RiEEENSIE B LR e iR bk
Fh7E LBN K5 35 56 7p 28 CHR % 15 9524 h, il A 0.2%
(V/V) [ HE 28 C KT , 2 HHEURE 422 b 5 75, A A 4
B KIS M. K% 5 A6 000 /min &5 0> (4 °C) 10
min AR BRAA, A2 AR /K PR A 2 0 JF S B AR (i vk
JEZ M 107 cfu/mL, 4 CIAE4
123 BEMNREMERN K IGEREE 02 ml/ind
I S RS2, S R 0 ) 2555 1) JC B 2 B
Ko SRIGIEHIRFEMEL 14 d, WESFIC 3% 3 &%
PG O
124 KREEMEE  L10.2 ml/ind 757 2 18 15 13
S ICIERE T S 2 000 AR ZEHE, , I LA 5 R 455
AR FER K %) 200 BB R ZEGE X IR, 2 S8, DARIRE
()75 AR G 1 IR, SR IE R Tl SR
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125 MiEREFENNE  SCELTFIEZ 50
T E WA RIS 5 45 56 o JE R A LA 10 B2, 3047
FEHICR ML, I T4 CHCE R, B0 imig .
96-FLIfMBEEMR , LAY B AR AT L A T8 I
12.6 BREERRPAWNE EE RIS H
4 556 A, BU15y BIELAG 6 B, LATE PR A T LR G,
JEIE 5 0.2 mL/ind, G344 1 ICRE IS 14 d VY
R ) (RPS), HH A : RPS=(1- e 4
TR KR BETF) x 100%

2 ERG5HMH

21 REENSBS5EE
211 REEMSBRERSIFME MNSEERK
FRGE I BB g3 B B SR AE 95%
DL F iR SRR 150k, 7ELBN 353 5L b IS BRI
VEIEA RN B — S BBASREAE TCBS #5553 |
AR, ELXE LSRR TR T A R A AR AR AR ], SO E
[Fi] — i 20 BRT, L DA JF v — 22 2 1% A v 0 1) TR
G5 WY28) VENAR R - 7 2t

WY28 T/ PR 7E LBN *F-#z |28 CH5 5724 h)5,
VR , 55, R M BEREH, BIRHE 6 $ 241K
Yt I, AR, AR, Bz gk,
212 AIRRIE  JWEEES 4 dJ5 SR KEE6T
THEHMIFET . S5 50 uLIkE = 79 x 10’ cfu/mLAY
PRV, SBT3 100%; Z 55 14 K, SR 1065 R
GIFRE G IAET R 43510 80% 60% 0%, i %ot HRZH K
FEHEIC—BIFET (& 1) HULTHEH WY2B BB X K
FEBERY LDy, M 39 cfu/g (1) (33 % 107 cfufind), A T/
S KRR RS BN IR % H R 88

®1 BEHRWY2B ATELERAZILER
Tab.1 Pathogenicity of WY28 to turbot

TSR / (cfu » mL™) T H R BETI1E] /d
Concentration of bacteria ~ Number of deaths  Time to death
79 x 10° 5 2-9
7.9 x10° 5 3-9
79 x 10 4 4-12
79 x 10° 3 5-14
7.9% 107 0 14
Xif HRZH Control 0 14
W : FHE A 50 ul/ind, S8t 50 N 5

Note: Dosage was 50 ul/ind; n=5.

SRS BE Tt RS 24 W TR ISET . 1F
PR 2.0x 107 cfu/mL A, BED f7E2 d 45T
Too 45 14K TESEE 1045 RIN RS LT
43 51 M 60% .60% . 20% 0% 0% 0%, Tiij %t 1 20 BE
I —BIBET (36 2)o HIBLTTE H WY28 B Rk X 45
KRB BE DA LDy, N 2.1 x 10* cfu/g (f8) (6.4 %107
cfu/ind), N TJERGY 5 A A BRE E f0 B B A I 30
L ZAMLVIP N ER

F2 BEHWY2 ATRAERMDSELER
Tab. 2 Pathogenicity of WY28 to zebrafish

A RE / (cfu » mL™) rH e BET I 1E] /d
Concentration of bacteria Number of death ~ Time to death

2.0 x 107 5 1-2

2.0 x 10° 3 2-9

2.0 x 10° 3 3-9

2.0 x10* 1 14

2.0 x10’ 0 14

2.0 x10° 0 14

2.0 x10' 0 14

X HE2H Control 0 14

T Y 20 pl/ind, SCHR S FE
Note: Dosage was 20 pl/ind; n=5.

FE 1038 7 R N TGS I & W AT K 32
B FIBE L £ 1) N IEZH 20 A T LBN Pl , ¥ 7] 4325
FIR RIS E—SBUW 4, HETEIEE D
DI R A BAEARREIE S S WY 28 TR R AHIA]
213 HEERE A 30 R R, WY28
BRXTEE AR V KRR R BUIRIR R R TR
B, TR A A RINEA —E itk G& 3).
2.1.4 16SDNAF S D #T R EEB WY2BE AT 16S
tDNA J751 (FE GenBank £54J5 2 1 (1) 55 5555 EU259317)
5 GenBank tds 2 Hh HAWAN A Y 16S 1DNA ST A 71
B, RN SR Z AR QAN AR >99.79% , HEAAR 74T
FHIWY2R TR IR G AR E TR 25 (&11),
215 AIBA4RE  API20E A3 L E RS54
7, WY 28 T b 5 o 20 5t FR il . 5 I It % i
FEGERRAINT . H,S WA i a i a fb & e s ni A
P, T R G0 LA s R 2 1, AP it ot A B
PEo X 5B G ZAEAR G TR M A — 3, A Hr
BRI HIATE GR4), IR IA WY 28 TR bk Ay il 2%
FEPEAEINHA
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Tab. 3 Sensitivity of strain WY28 to antimicrobial agents
- b1k ] 1% I I ] 1%
pzyy (U IVEERE g B2 R VB A g
e (pg « disc™) Diameter of o o (pg « disc™) Diameter of =
Antibiotic S Sensitivity Antibiotic P Sensitivity
Dosage inhibition Dosage inhibition
=054 A=
e 10 0 R[S 30 2 R
Penicillin Neomycin
fu g =054
Oxacillin Acheomycin
[ i = =&
EUR R 10 0 R A 30 0 R
mpicillin oxycycline
Yoy i s o Ty
BT R 100 0 R R 30 0 R
Carbenicillin Minocin
=3 = ==
SURVRE AR 100 0 R R 15 0 R
iperacillin rythromycin
JeER R IV AR
Cephalothin IV 30 0 R Midecamycin 30 0 R
SRRV FIRAR
Cefazolin 30 24 S Norfloxacin 10 20 5
JeiERE R WP R
Cephradin 30 20 S Ofloxacin 3 17 S
N .- L= 73]
gkl 30 0 R || PRI 5 20 R
Cifuroxime Ciprofloxacin
= N g
HiNik 30 0 RO|[JEER 30 0 R
ortum Vancomyein
B EZ e
Rocephin 30 0 R Polymyxin B 300 0 R
17 = =3 Sy N L
Amikacin Cotrimexazole
P i
(’?Ej‘ﬁi 10 15 S SRR 300 25 S
>entamycin Furaxone
= Jr
B A 30 17 RO|[AER 30 14 R
Kanamycin Chloramphenicol
=Y i ykaE
SEREER 75 0 R AR . . 2 0 R
Cefoperazone Chlorodeoxylincomycin

TE: STORHBUE: R,

Note: S—Sensitive; R—Resistant.

[Edwardsiella tarda NB8031 ( ABO50832 )

WY28 (EU259317)
“—Edwardsiella ictaluri ( AB050826 )

_|:Edwardxiella tarda ATCC15947 ( AB050827 )
Edwardsiella hoshinae ( AB050825 )
Enterobacter acrogenes ( AB244468 )

Pectobacterium carotovorum subsp. odoriferum ( AJ223407 )

Serratia marcescens ( AB117954 )

Pectobacterium carotovorum (DQ785511)

Pseudomonas flectens ( AB021400 )

0.005

&1
Fig. 1

Enterobacter sakazakii ( AY803190)

MR bR WY 28 19168 rDNA JF SRR AR
Phylogenetic tree based on 16S rDNA sequences
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x4 WYBEKSIHEEERFEBENFHENILR
Tab.4 Characteristics exhibited by WY28 in comparison with three Edwardsiella species

B4R wyas | REBMERE i T G IR
Phenotypic trait Edwardsiella tarda Edwardsiella ictalurt Edwardsiella hoshinae

B L LI

B -Galactosidase

KRR RUK e
Arginine dihydrolase

A2 PR ol PRl

Lysine decarboxylase

B TR IR T 26%-75% +

Ornithine decarboxylase

FPERRA

Citrate utilization

H,S 7

H,S production

iRt

Urease

gL
MR 11%-25% +

Indole production

VP 2

Voges-Proskauer reaction

P e ity
Gelatinase
i
Glucose

Hime

Mannitol

LAY (SOR)
Sorbitol

Rhamnose

-

Sucrose

B
Melibiose

[TEDR(E 11%-25% +

Arabinose

E=ntd
Oxidase
izt
Mobility
e e BAMERNL; — BN .

Note: +: Positive; —: Negative.
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22 WY2BHEHRRER BN AEETH SRR
221 BEHEERZTEM WY2REKH0.2% H
28 CALFE 24 hiny, URE T TR PR 4 48 h3EFR )5 P Ak
FIREVEAR, RAKIEIIR, A R R
FRBTAFRAETE , Hilb & MG B e r] 5,
222 AREFRNEFERBRE LR PUR
oI G e R EE B IS BRI . 45 s KR 6T

SR TES S AR T B R S G S
FEGPE G55 4 TR RIER 6 RN, e y2e 20 100 375 Bt o S e it
[N R , DU BESE A M B 2 38 5 T X R e
B YT 20 7655 4 JE Il v S )t R E 7= A
TR HUAKCT, H L% 12805 T456 )4
PUARBMN JUATTFH9%500 3 289.6, fie =g 8t n] 35 4 096
("l 2),

4500 -
4000
3500
3000
2 500
2000
1500
1 000

500

YA Antibody titres

A4 A6

faBE Al Vaccinated fish

P2 RO 45 5 6 JRHTAUN K st
Ad: RREIER AU TIME A6 SBEIRHT 6 ABUARUN T IE
Ol erermss 4 peiiactr  ISeea s 6 bk
Fig. 2 Antibody titres in vaccinated turbot 4 weeks and 6 weeks after immunization
A4: Average of the antibody titres in vaccinated fish 4 weeks after immunization
A6: Average of the antibody titres in vaccinated fish 6 weeks after immunization
[IThe antibody titres in vaccinated fish 4 weeks after immunization

B The antibody titres in vaccinated fish 6 weeks after immunization

G RE LTRSS 56 12 R A TR BIAE T A5 R N
33.3%, IR 170 33.3% (K 5).

223 EEMIGEERIPN BEEE4FEH25x10
cfu/mL 1) WY 28 [ J1a 1 5 T 55 J e R 52 68, X6 IR 2
TERGL G55 10 R B BAE TS, 55 13 RET 338 T2, M
RS KREFRBIEE4FEA25X10° cfu/mL I WY28 I H G REFRTH

Tab.5 Relative percent survival (RPS) against bacteria (2.5X10° cfu/mL) 4 weeks after immunization of turbot

ikl ke PG PG 1% SR 1 1%
Group Number of fish in experiment Number of survived fish Survival rate RPS
JEY
ﬁ’a§’ﬂ 6 2 333
Immunized group 13
Opic .
X]LM\VE 6 0 0

Control

Ja o8 T R ATRACT, i e P AR L S 58 10 R A TF
W BAET, 56 11 KRBT AT (GR6); Mk
1.6 x10° cfu/mL I, % BB 20 75 YL J5 45 7 .8 K N

1% 5 55 6 JE 4 W FH3.4%x 107 cfu/mL. 1.6 x 10°
cfu/mL. 1.6 x 10° cfu/mL [ WY28 I Jis 3 5 ek gy R 2%
0, MBI N 3.4 %107 cfu/mL I}, Xf BEZH AF R L
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AHRIET, e AR A R Y5 26 7 R IHiR T BAE
T fHAET R BE ST IE AR T X BRZH , HAAIT %68 16.7%,
TP LRI T1 49 16.7% (F2.6); 4 WK i 9 1.6 10°

cfu/mL B, X BRZH AR IR YL 5 26 2 RIBBIAET S, 55 14 K
P AET S, S 2 AR RS 5 26 7 KA TH IR AT
T ARG R 66.7%, G e~ 17 66.7% (3% 6).

Ro6 KEHREFEFAATRRENWYBEHRESEHRERFN

Tab. 6 Relative percent survival (RPS) against different concentration of WY28 6 weeks after immunization

PRI / (cfu - mL™) 2151 8/ e i ki e AR 1% TSRS 1 1%
Concentration of bacteria Group Number of fish in experiment Number of survived fish ~ Survival rate RPS
JEY
ﬁ'ﬂ,ﬁﬁ,ﬂ 6 0 0
34x 107 Immunized group 0
'X ot B4 . 0 0
Control
JEY
%fl[fized group 6 ! 167
p S
1.6x 10 Rz 16.7
6 0 0
Control
JEY
%flifized group 6 4 66.7
S
1.6 x 10 o mRz 66.7
6 0 0
Control
3 ifit BE S AR R SN E 1 RS BB bk WY28

31 KREHRFEEWY2BHABETE

IRGE T AR QB — PP A P 27 A 1Y) 25 B0
W, BB 2 R K AN /K 28t REFE— 1 454
TalE AR E " AHFTE A E TSR
SR R 22 B rp 43 15 S5 i R WY 28, 55 T 16S tDNA
o5 AR A3 BT, WY 28 Tk 5 R 98 % A8 G T
BRI Pk NB8O31 2 ok — 37, {H 5 3R 28 2% 184F [ B B Ak
ATCC 15947 (%) 5 F L il £ 2 A8 [ TR AR X 42
X AT BB 2 T TR R A9 SR R AN [ 1 B . WY28 168
rDNA J7 41| 5 GenBank £ 45 g H 1R 28 % 1 48 [C TR A
PRNB8031 16S rDNA JFFI AR K T 99.7%, 1 H.
ZREBRFFIERR A AL, HADIE 25 S A B A AR
A7 ER A0 8 5 T P 11938 2% 2 AR R R RIS AR
— 50 I AT RN WY 28 53R 2% 2 (A6 [C 1R i 1R
—KHt,
3.2 fRIEEWY28E MR B D & K K EEELD, HI b

TS BT oA S S I T K
FRHE Y- Ve e i P 55 N R T TR R AR Y
LDsy, 45 HE 3R W] 56 N A R OGAT B AR A0 X 56 2 £
9 LDy 55 %5 238 T S50 LDy, SeA—3, ABFFE ]

() LD, 25 J 2 HH , 5L AR WY 28 X BE 15 411 4 LD, A1 X
REZ G LDso FAAE—E 22 57 (HWTE—E R L B i3
W B S £y ELAT A A T 7K SRR G it TR St ) o A
KPnis 1.
33 REREWY28EKRKEERHNHR

A5 TR AE WY 28 B A il 45 K6 S T, Sk
TP, R T BRI K S5, BRI 0.2%
(VIV) (A 28 °CK I 24 h, 13 B O LT AR 31
KA R K e, DAHERR Y REXT f Ak iy s, H
HI P I 4G T A T IR R I A 25,
EANTECRS I 3RAT (RIS S A ) s
S A YL S R ORI E
BEN AN R e AR S2 g ol T AR E R
PEROR, R T IR i . S 5 (0 R 22 6
ENEARENS ErE oy GEAE L T oA o

DN 7 922 BT 0 B8 PP — T 50 ~ 10045 LDy,
VRO P A T RE S I, TE ARSI, i fE o 6 R Y I
T SR YL 1Y) T TROHE B M 1.6 % 10° cfw/mLL (B 2.7 x 10Yg, 2
N T04% LDy) I, HARTEORAF F1 09 16.7%, SR, 4 0w
T I BRTTROHR 1.6 % 107 efu/mLL (B 2.7 x 10g, 25 743
1Dy, B, HARE LR F1 0 66.7%, X 15t B WY 28 B #4
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ATYEE B ) 2 AP VR 5 R e 6 1) T vk
JE B YA G, TR G 10 e B 1) DAL VROV B TR
WY 28 BRI I TEE T X S SE B 1) e R FH R
107 cfuw/mL B BB LA T B0, AT LS 3
AP RO, TR DA A 2% D R P R A A 1Y
N5 3R 2 2 P A PR TR PR VR WY 28 KT T e (R
TR VAR R VR B, T AR B Y AR Lz i £
A FSRIREE, T AAS S 56 Hh 43 B 1 2 FEAR TG
TR PR I 2 1 AT AR AR BE L F77 Fh i o
SRR E . AEBCE BRI T, Je e 55 4
JA2.5% 107 cfu/mL ) WY28 i 5 1 59 14 75 Jl g K
Z2ME Xt FAZH AR RS S5 56 10 R BIBE T, i S I 2
6 JE R B FE M 1.6 % 107 cfu/mLJEEYe RS2 BERT, XF
HRZ AR 565 2 R BIBE T, BIE T () 22 57
R 3] R KSR BT A A 22 S e 18, 1R oy
TE S 5 6 SRR B AR B 5 55 2 R U 1 B st
T2 H A s R P 7R S 55 10 R 255 13 Rt
T, At LA ZE T[] 25 JROH 22 RN R

KT AL, FANE & 17T T —
BERFSE . Rashid %5 ™ FHARR DRI )38 2% 2% i
[C P& (FKC) F1HL A1 Ko B N 7= P VE SR 928 v, R 1T
IR A SRS 3 Py ke A A T e . A5 SR A
A S ARSI N =0k B BOE M, A ERRIZ
AN HA S e 4 v, ZF BEXF FKC 3T LT SR 46 1 #0
BN, AHFKC AP AN &, FUR R 4 e S 41
TR J5 LTI RISE K T Gutierrez 1 Miyzakil23J
o5y B8 i 1 53 IR 2% 7 AR [T 1Y FKC AL 220 (LPS)
21 dJi, B AT IRy, & 3R SR B e
Salati 45 ™ X I I 28 2 il 4 [C DML 1O I S W A T
L5353 AT, A R B A R A B RS RIR DR
SCEUNTW o 22 S W S AR AR NE NS Y (ERE NI TIPO
LB I T B R T LA . A P g k<
AR (Aeromonas hyrophila, Ah) BI4RIREANE R FIH
HME 530 5 R AR QTR 1 i 2208 S5 2 Wi
B, g 3 e B RE T, %o /NERIEA TR, K 3 g
AR BT 1) I P PR RE L AE AT AR R A TS
5o AHIFSE bl A FR R K TR 3R 28 2 TR T, R

PN IS B 7 IR R ZE AT G, 4 SRR, X
TR G AR R UL R ZE B A T IR B
RPER—FA BN RIE IR, Z B R
M AT AT, B R —E R L AT DR 0 S P
TR ZR VR R, AR AT UE ] TR 1A I 22 1 %)
ZATYER AR R, 3 0 T Rl 2 0 i P 2 A B A T
DA o e R i oA i £ (AR B IR T
S G BAT B B S BOR  (H R L
VR R Aot A B AT, ARV R A GRS Bt 2%
3, PRSI A AT F 0, RSl
R F AT AT A AR KO0 i A FATLEE Y
RABIE, AR A R 45 T i A2

Sk

(1] Ak . = 2yl IR [T, 7K 75758 ,2003,24 (1): 31-32.

(2] FEFA, AT FE R, ik SOk . REE PR A5 U (7], 10 2806 F
%%,2001,23 (2): 33-38.

(31 T5 S5k . M/KFRRTR T2 FEEEE]. FhIE7K ™ ,2000,4: 38-39.

[4] Bricknell T R, Bowden T J, Verner-Jeffreys D W, et al. Susceptibility of
juvenile and sub-adult Atlantic halibut (Hippoglossus hippoglossus L.)
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Isolation of Edwardsiella tarda from diseased turbot (Scophthalmus
maximus) and vaccination against Edwardsiella tarda

WANG Yan, ZHANG Xiao-hua, LU Jun-chao, XU Zi-nan, CHEN Ji-xiang, HAN Yin

(College of Marine Life Science, Ocean University of China , Qingdao 266003, China)

Abstract: The diseased turbot, exhibiting haemorrhaging of the basal fin and ulceration of the body surface, were
taken aseptically from the hepatopancreas, blood, gall bladder, kidney, spleen and brain, and inoculated immediately
onto LBN (LB medium supplement with 2% NaCl) plates, which were incubated at 28 °C for 48 h. A Gram-negative,
rod shaped bacterium (designated as strain WY28) was isolated from the spleen of diseased fish. WY28 gave positive
reactions for ornithine decarboxylase, lysine decarboxylase, H,S, citrate utilisation, indole and fermentation of glucose,
but was negative for arginine dihydrolase, Voges-Proskauer reaction, oxidase, {3 -galactosidase, tryptophan deaminase,
urease, gelatinase, motility and acid production from amygdalin, arabinose, inositol, sorbitol, rhamnose, melibiose,
sucrose and mannitol. WY28 was similar to Edwardsiella tarda in morphological, most of the physiological, biochemical
characteristics and 16S rDNA sequence except motility and Citrate utilization. WY28 was identified to be E. tarda. Antibiotic
sensitivity was determined by using antibiotic discs impregnated with 30 kinds of antibiotics. WY28 was sensitive to
cefazolin (30 pg), gentamycin (10 pg), norfloxacin (10 pg), furazolidone (300 pg) .

Pathogenicity assays revealed that WY28 was virulent to turbot and zebrafish (Danio rerio) by intraperitoneal injection
challenge. The LDs, of WY28 to turbot and zebrafish was calculated as 39 cfu/g of fish (3.3 x 107 cfu/fish) and 2.1 x 10* cfu/g
of fish (6.4 x 10’ cfu/fish), respectively. In addition, WY28 was re-isolated as pure cultures from internal organs of turbot and

zebrafish. The results of pathogenicity assays demonstrated that although the LD, of WY28 for turbot and zebrafish were
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different, zebrafish as model animals had potential use for determining pathogenicity of marine bacterial pathogens.

Turbots were vaccinated with formalin-killed vaccine of WY28 via intraperitoneal injection. Controls were injected
with same volumes of saline. The evident antibody titres (average was 1:1 280) were detected in vaccinated fish 4 weeks
after immunization. The antibody titres reached a higher level (average was 1:3 289.6) 6 weeks after immunization. Vaccinated
turbots were intraperitoneal injected with different concentrations of WY28 to detect relative percent survival (RPS) of
formalin-killed vaccine of WY28. The vaccinated fish showed higher RPS against bacteria than the unvaccinated fish. When
the vaccinated fish were challenged with 107 cfu/mL of bacteria, the RPS was calculated as 0%; When the vaccinated fish
were challenged with 10° cfu/mL of bacteria, the RPS was calculated as 16.7%. However, when the vaccinated fish were
challenged with 10’ cfu/mL of bacteria, the RPS was calculated as 66.7%. This demonstrated that the protective effects of
inactivated vaccine of WY28 were affected by the concentration of challenging bacteria. The formalinEdwardsiella
tardakilled vaccine of WY28 showed higher RPS when the turbots were challenged with lower concentration of pathogen,
which was considered to be similar to natural culture environment. Therefore, the inactivated vaccine of WY28, to a large
extent, could prevent turbot diseases caused by E. tarda. [Journal of Fishery Sciences of China,2009,16 (3):394-403]

Key words: Edwardsiella tarda; turbot; inactivated vaccine; antibody titres; relative percent survival (RPS)
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