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FERAMEHNRFRSE . SHAERKCNS LN

wAEHE, HBE, B®
JB A A

(L. WERE R WA e, e M 5702285 2. YLPHE A BHAWISEHT, T B 330039)

B, ORAT, EEAL, BXAET, ZHA°,

i OE: AT B B B0 B PR Ixsks] B BRX REELTY LD {H4 2.3 x 10° CFU/g i (R ik, Sy 35 2i0f
i s 8 EHIAEAL (16S xDNA Rl gyrB ZEDH 3 5110 e 22 5 g g /K U HL T . ERIC- PCR 23 RUSE SR LW i bk A
5 RIAGER R P22 FRRE AR ahp PFLEMEMTER ast TR R aerd IATEMEMTER alt KT
B fla JEHG lip 37 6 Ffas T3 R DU AR 5 | XTI R AR HEAT PCR KLl , 25 R 3R WG Ty S N aerd ™ Lalt™
ast” \ahp® \lip" fla™ o BEHR 28 BT AR B BEAT 25 BRI 25 SR AT I MO WSV I S R O TR R
AR SR AU AUk TS 25 W RURR, X SRR 2 PR AT T2 22 IR v SR, b 25— Ak 726

GE S CSNCIE RGeS YT ER

KEEIR: PEK IR s ERIC-PCR 73845 35 115 2505

RESES: S941.41 XHEIRERG: A

¥ Af1 ( Ctenopharyngodon idllus ) 23 [E & VLI
POKSRIA 2, B HL IR R, 240 i i T Y
fa i Has e Horh WK S (Aeromonas
hydrophila ) J2 57 §e %= 1 f K UL A0 40 TR PE R IR 2
—, [ M R 56 T A R i K A O
U™ TR R ARGE T A, e K A
PRt A LR AR IR K FR 5 S W), =
RS YIRS PR 2y da PN Ei Y
FE| N AN S8 K B IS 9 AR B 22, B
JELI3 BRI SE A, 3 AL AT T o0 A HC B0 1 5 Tif
R 9 RO HE ) R 3 D Y S
R B OETF G RET . AN
B T IR B 4 A B R Y I LR Y 03 B8
JE, I 0 AP S 3 U7 2R A 2R AL ERIC
( Enterobacterial repetitive intergenic consensus, Jif
B LA A B Z F5) - PCR 3 B DL e % 28
Pl AR 2R A BRI , Oy £ % R I s L
FERIIRG RS

Wi EER: 2015-06-18 f&E HEA: 2015-09-25

1RSI

11 bR

FRPR R4 Ay g I T R R R I
355 1 9 7 A0, 5 R 50 ~ 70 g, T
(13 £2) om, H R SRR IR b 1K 3 70 1L, 2 08
2 R B, W T ML B iy YL
26 KRBT BT B R 4R, (AT RE 50 ~ 70 g,
Tt

SER B 5 ) AL BN A R A R
40 40 DNA SR BG4 1 B K 52 A
NTL AN A SRR R 5 7
BB A A R
1.2 mEENE

T AR VT 5 £ JFF AU R B L1,
S Pl T 5 7 BN B FR 5L, 28 °C $5 3 24
h, HRETEIEAS O NEAES K S bR
TS TG T 2 YR AT A7 4

EEWB : [P A5 F (2012BAD25BO7 ) ; i i 45 B s BHE 15T H (ZDXM20120005 ) 5 V17545 4 W& F 7l A FE AR R
LI (20143BBM26038 ) 5 7175 44 /K 7= B2 52 BT 95 4 254 T H (SC201302)
EB R IREHR(1982—) 3 I LAFE A, BFE 07 16 /K= S B i o E-mail : xuxd2009@ 163. com

BEEE: kA, E-mail ; zychnu@ 163. com
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1.3 ANITREEEW

fRFEE MR FRT d J5, /3 475TF 100 cm x 60
em x 60 em (K x B8 x (7)) BYPIGELH , KK 40
em, 10 BB/6L, BHKE —MEL, BR EFHRIR
Ffa N LG R, B AR R A BT Y
2% , HoK 173, F8 30l MR 5 #0323 1Y)
R 29 K% 5, T AR B ER K i
2.1x10*2.1x10°.2.1 x10°.2.1 x10” 2.1 x
10* CFU/mL (¥R, 43I0 s 1 S B o - fk e
B (0.2 ml/F2) , 0 R EH IR Js T 46 e T T A
PRERK o RIS T d N A A A R R M A
T L, I DB B A A T 55 P 1 it A 7
2R 20, AR AR AR R 12 O 5 o BT, L 259% H
T —80 CLRAFE, FH BLISS 32 I 5 g it o ok %o
fHERE LAY LD i
1.4 REEEE
1.4.1 AriAf%E

IR 24 G , 5 AR T Bk 1 7 ikt
FPIEA A A AR AL
1.4.2 168 tDNA 31 54097

16S rDNA J351] PCR 4"+ Fl e B 4% 1k 2 BR 1R
JERREE B O AT, PR T d L TN B
BERIRHE A FIIUF . 2R MEGA 6. 0 B4 i
450 5 N GenBank Hv $RAT 1 W] 5 1 5 vy 1) 40 AT
16S rDNA JF 4 47 2 17 5| VL FCHES , #4 2 Neibor-
Joining RGBS, I 3E4T 1 000 YK Bootstraps H

1.4.3  gyrB FEH 7510 %E 5 5347

A4 168 tDNA 43 B 45 5, 2 g A4 %61
Ll gyrB3F (5'-TCCGGCGGTCTGCACGGCGT-3"),
eytB14R (5’ -TTGTCCGGGTTGTACTCGTC-3") ¥ 14
I B AR 1 gyrB BEH . PCR WK R A 10 x
Ex Taq Buffer 2.5 pwL;dNTPs (4% 2.5 mmol/L) 2
L MgCl, (25 mmol/L) 2.5 pL;iE s 5145 (10
pmol/L) £ 1 uL;#iAg DNA 1 uL;TaKaRa Ex Taq
DNA R&5HE(S U/pl) 0.2 pL; MK ddH,0
F 25 plo BIAMN 94 CHIAENE S min;94 C
A5 1 min 55 °C3E & 1 min .72 C 4E{f1 90 s, J&
30 MG I m 72 CHE 10 min, ff PCR 4]
B4 pMDI9-T 2 (K ( TaKaRa) | i 17 5e Rl
J¥o SRARTCL. 4.2 ki Rt .
1.5 FHEBEKEN

VEIRE K M TR 6 A8 W3 ) BRI, A0 4
22 IRE A ahp AR EVEMFER ast RIFR
aerd IATGEVEMTER alt HETHED fla FHE T
lip , IR SEAPES W (2 1) K6 D0 5t v ok v 4% 75 )
BRI AR Olo PCR [ 2% 1 2 B SEN il
RODGERS #5366 3FHms 47 i 8%, FLAA R .
95 CHIALM: 5 min;95 CAEM: 25 .55 CiR k 30
$.72 CHEfH 1 min, 3t 30 NMEF /5 T 72 Cl

H 5 min,

F1 BASERE6NELSNERNFRESIMXFT

Tab. 1 Details of the primers used for amplification of virulence genes

B IR SIYxF RSl (5'-3") P84 BUKEE/bp EZ BTN

virulence genes primer sequence length reference
e,
e
e
e

1.6 ERIC-PCR I540EiE

ERIC-PCR #5453 4751 4y, ERIC iE [f]
5|18 (F) . 5'-ATGTAAGCTCCTGGGGATTCAC-3’;
ERIC 541 (R) : 5'-AAGTAAGTGACTGGGGT

GAGCG-3’, ERIC-PCR JZ W {& & }3:10 x Ex Taq
Buffer 2. 5 wL; dNTPs ( £+ 2. 5 mmol/L) 2 pL;
MgCl, (25 mmol/L) 2.5 pL, IE. [\ 5| 9 (10
pumol/L) £ 1 wL,DNA #fy 2 wlL,TaKaRa Ex Taq
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DNA B4 (5 U/pL)0.2 pL; ¥ K i ddH,0
225 pLo RN & H:95 C FiAEPE 7 min; 90
°C A5 30 5,52 °CiB & 1 min .65 °C ZEAH 8 min,
35 MR 5 T 68 CHE 16 min, PCR § 4%
FEILA 1. 5% Byt g e e v Uk, PR VKR TF £ B A
#F 30 cm, #1580 VB E] 2 h,
1.7 gk

TVEH 11 25 28 itk R AR R, 43 il Al
TGP AR, AR SR A o 0 45 o 245 4 )
Jir B R P BB

2 4k

2.1 REFER LD, HE
B AR R R AR T, REEAET. . AR

Joa s 0 MBL L S ER A 38 0 B B R v T A — 3L
IR ETR, TRV IR B, th 357 B L -,
VEIUIFE A AR S i 2 2L 5 AR A, i 44 4 Jxsksl
SRR BE Jxsks TR 300 B N T2 Jak e 248 L 3% 1]
(F2): WKW R 2.1 x10° CFU/mL i}, ¥
BN ST T RIS, 36 798055, 1 d N B
KEHET:,2 d NIET-Z IR 100% ; 7 ik R
2.1 x10* CFU/mL B, B &L 5 7 d R 3
FET; HAh A G 7 d N FE T 2 H e B 43
K 80% 70% \50% , X BELH [ T A S 56 o £ 1
W,RIBISET: . £ BLISS 7™ % 80w
XA LDg {6 4:2. 3 x 10° CFU/g fa {4 i i,
Fi MITTAL 251 S0 7K A B 3 2 7 R0 52 b e,
R AR EEYE D — PR BUR B

R2 B Jxsksl HEHPATERLER
Tab.2 Results of pathogenicity assays to C. idllus with strain Jxsksl

R i [l 3R TRt/

TR

RS E= R = == 2%
/(CFU/mL) BRI 1 /(CFU/) A e death number at different days Hass s
. /mL . X numbers /%
concentration . . infection .
. infection dose . of samples 1d 2d 3~74d mortality
of bacterial concentration
2.1x10* 0.2 4.2 x107 10 x2 17 3 0 100
2.1x107 0.2 4.2 x10° 10 x2 12 3 1 80
2.1x10° 0.2 4.2 x10° 10 x2 4 9 1 70
2.1x10° 0.2 4.2 x10* 10 x2 0 4 6 50
2.1 x10* 0.2 4.2 x10° 10 x2 0 0 0 0
X} i control 0.2 0 10 x2 0 0 0 0

2.2 H£HAENETE
PRI 16 Fli A= B A= AL $8 b5 6] 95 J B B Txsksl
AT A PRAE AR (32 3) , B H,S S BHYESR, H

fUFEFR IR LA B 2R 45 56 5 ) ) iR
W 7K BRI TRT PR R — 380, 00 20 ) DB e TR P
g 7K S B ML H (Aeromonas hydrophila)

*=3 FEEBEk Ixsksl £ 4 LIS

Tab.3 Physiological and biochemical characteristics of pathogen Jxsksl

g o /= . 1 o
T H item P Bk Jxsksl Dfﬂ;;lfj}%f i H item Bk Jxsksl ?7%1;;’%[5{31
22 Y4 Gram stain - - 7744 Ammonia production + +
11l i Catalase - - JK % 2% Hydrolyzed urea - -
84k Oxidase + + WEAEER L Nitrite - -
i b & H,S - + iR LR Ji Nitrate reduction + +
15| Indole + + W JBE ik Gelaune liquefaction + +
FA B 4T Methyl red - - HZHE K& % Glucose ferment + +
VP VP test + + TEBE Sucrose + +
JZ i1k Denitrification - - H &5 Mannitol + +
bE S =T PR /3 1
Note: “ +” positive; “ —” negative.

2.3 16S rDNA EE[EiE 45 R Iy B B0 B 2, % 5% 5 KJ150710. 1, DL

S L Jxsksl Fry 44 1) 16S rDNA JE[H 7 51|
KEEZ) S 1 500 bp, X H Fy I #£38 & GenBank

http: //www. shhydxxb. com
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SRR R AT H AR R, IR SRR B KR
FURIERIR O — 37, SGARMERE B (ATCC 49140) AL

PEik 99% .

69| Aeromonas. jandaei CDCO787-80(NR0370132)
83| A.jandaei AE48(JF920538.1)
91| ] A culicicola SH(AY347681. 1)

A. culicicola MTCC 3249 (AF1709144)
7 A. veronii ATCC 35624T(X74684. 1)

pof Lo

100 A. allosaccharophila CECT 4199 (NR025945. 2)

A. simiae MDC 54 (GQ860945. 2)
A. schubertii HYS2(GQ845453. 1)

56 A. allasaccharophila CECT 4199(S39232. 2)

59 | [ 69

100| A. popoffii LMG 17541 (NR025317. 1)
A. popoffii 3302883 (AY534350. 1)
62 P1— 4. sobria XJJO01 (KF761305. 1)
65 A. molluscorum 848 (NR025807. 1)
34 4%;{ A. salmonicida CLSI2(KF478201.1)
B A. bestiarum CIP 74.30(NR026089. 2)
A. salmonicida 8C41-L (KC884668. 1)
781 A. hydrophila ATCC 49140 (AY987754. 1)
A. hydrophila Pa014 (FR687003. 1)
A.media strain 480a(FJ168773.1)
71 A. hydrophila JXZ-1(JF496550. 1)
A.veronii 211c (AY987746. 1)
7stks1(KJ150710.1)
A. hydrophila JNC606 (GU205191. 1)
A. hydrophila NJ-1(HQ876090. 1)
'— A.media 975a(EU488684. 1)
53 A. trota 1 ATCC 49657 (X60415. 2)
A. enteropelogenes CRX207 (FJ940845. 1)

—
0. 005

A. caviae 141DSG (KJ415052. 1)

1 ETF N-J EHSEMERE 16S rDNA 75 R gt (L
Fig.1 Phylogenetic tree based on 16S rDNA sequences of bacteria from genus of Aeromonas
BB A 2E, 755 WM BEIRRE) GenBank B35 UK I» BPR SRR . 1412 [,

Numbers beside tree branches are bootstrap values, Numbers in brackets represent the accession numbers of strains in GenBank. The

pathogenic strain is shown in boldface. The same in Fig. 2.

2.4 gyrB EEFIIEREES

I IR Jxsksl Fir g 34 1) gyrB FE R P 41 K B
k1123 bp, 7 I3 E GenBank AZIRELHE A
o5k KJ804232 , 141% ¥ 411 Lk NCBI /Y Blast
R RGE MR G R T W, 45 R KW (B
2) , Dk Jxsksl 1) gyrB KPR Y 9155 A5 o 40
AR, 55K T (ATCC 7966T) Ty
— R, PRk FE 0 29 pkAnw th A S BRI Y gyrB
JP 51 5 B Ak Jxsks () )5 51 AH ABL P 100% (&
2) . RO EERE Ixsks] B2 RUERAE  BRAL B E
J 168 rDNA Fl gyrB FEH 551 7 Br & 3, Al H

N THTE & (Aeromonas ) BIWE /K MR
2.5 BHERKEN

K 6 g g HEPRE S5 | o ST Jxskes 1
f) DNA #£47 PCR 9744, 45 LR W (& 3) , AR
(aerd) AATEE VA PE B R (alt) (FR
T EPEAN I A Y 55 R (ast) | 22 TR 45 (1 T
(ahp) J&H (Lip) B PCR 4" 84 34 25417, 974
Fr BOR/INS BURAEE RV & 5 T 5L (fla) R I
HARZ . L, I Ixsksl p9%3 J7 FE K 7Y Ry
aerA” Lalt” .ast™ .ahp” lip® fla~,
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jxsks1(KJ804232)
Aeromonas hydrophila strain AL09-71(KC133521.1)
A. hydrophila strain 2JBN301(JQ085473. 1)
A. hydrophila strain ML09-119 (JX275836.1)
A. hydrophila strain AL09-79(JX275843.1)
A. hydrophila strain JNC1203(GU205207. 1)
A. hydrophila strain 4LNC203 (JQ085438. 1)
A. hydrophila strain PWO1(JN177337.1)
61 A. hydrophila strain 4LNC209 (JN177332. 1)
A. hydrophila strain 4LNC212(JN177333.1)
A. hydrophila ATCC 7966T (AJ868394. 1)
A. caviae ATCC 15468T(AJ868400. 1)
100 A. hydrophila subsp. Anaerogenes (AM262164. 1)
A. hydrophila subsp. CIP 107500T (AM262163. 1)
A. trota ATCC 49657T (AJ868392. 1)
A. jandaei ATCC 49568T (AJ868391. 1)
A.culicicola CIP 107763T(AJ868386. 1)
A. veronii strain ATCC 35624 (AF417626. 1)
A. sobria(AF417631. 1)
A. allosaccharophila CECT 4199T (AJ868385. 1)
A.veronii strain CDC 0437-84 (AF417632.1)
A. media (AF417627. 1)

82 A. molluscorum 848T (AM179827. 1)
Aeromonas sp.HG11 ATCC 35941T (AJ964951. 1)

98 A. salmonicida subsp. (AY294485.1)
37E A. bestiarum strain CECT 4227 (AY101774.1)
A. popoffii LMG 17541T(AJ868372.1)

99 A. simiae CIP 107798T(AJ632224. 1)
100 A. schubertii ATCC 43700T (AJ868402. 1)
Aeromonas sp. LMG 17321 (AJ868401. 1)

44
55

98

78

84

0.01

B2 ETNJZEHNSERER grB BERARFTI REH AR

Fig.2 Phylogenetic tree based on gyrB sequences of bacteria from genus of Aeromonas

2.6 Eric-PCR 54 EiL 547
Bikk Ixsksl 43 52 W5 7k ERIC-PCR " 4% , 45
T —FU) ERIC-PCR 583 (& 4) , 46 K
/N2 2 500 .1 5001 300,700 500 450 bp [yt

2000 bp —
1000 bp _| 6 LRl
750 b
0D b 2.7 ZHEN
250 bp - PRI AR (3R 4) 1200 B R
p —

WRBLPYRRIN KA 4 T35 B R R 25 K05 i
BRI B 2 24 5 X R B A IR 2 1 20 5 3 R 2
E N JICSUVEE S B2 E PP UNL
Pl o A B0 X RS IR A S  DUFR R

B3 REE Jxsksl FHEE PCR 4R
Fig.3 Agarose gel electrophoresis of the virulence

genes amplification products of Jxsksl

M. DI2000 Marker( TaKaRa) ; 1. 2 S FR 2 F1 i} ahp; 2. BVEAGE VS T ) A S O e P 23S e A 28 s o — 1k 7
PEAMMI AT 5 2 asts 3. I aerd; 4. BORFAE AT RIS IV IS VI 25, %) 28 AR A28 =40k
MAFHERE alt; S. WEAE fla; 6. 156 ip, FESL FUENE ek b2 A A U R
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F4 REHE Jxsksl Xf 28 FREAMAISURE
Tab.4 Susceptibility of strain Jxsksl to 28 chemotherapeutic agents
2525 G B AL/ mm 225 T B AR/ mm
- ik By i . - TR - LY ATR AR B
drug oo diameter of o drug A diameter of -
. . antibiotics . sensitivity . . antibiotics N sensitivity
classification inhibitory zone classification inhibitory zone
s g 1
HAH 0 R RN 0 R
Penicillin Cefalexin
K% e . .
Prostaphlin 0 R Cefradine
sodium )
. Y NP KAk AT
LT ES BREER KA1k . . 22.6 S
N A 0 R . Cefuroxime
Penicillins Ampicillin Cephalosporins
ot R N2 3
AR 0 R SRR 28.9 s
Carbenicillin Cefoperazone
URHLTT I
Piperacillin 23.0 s HIKIR 25.4 S
: Ceftazidime
Sodium
RIS uE
TBFABR 24.0 s . sl 21.0 I
Amikacin K s Erythromycin
R Macrolides =37
aliagid 20.5 s S 12.7 1
FIEMET 2 Kanamycin Medemycin
Aminoglycosides = =
Y FABR 25.4 S AEER 13.8 I
Gentamicin Z K2 Vancomycin
e Polymyxins e 2
FER 20.0 s T ERER 12.5 I
Neomycin Polymyxin
; DR
EEES 3.0 S HRDE 35.5 S
Tetracyclines Ciprofloxacin
PUFR R K AR W T TR AT R
. . 22.0 S . . 32.5 S
Tetracyclines Doxycycline Quinolones Ofloxacin
Minocycline 19.7 S Norfloxacin 33.0 S
WERE  vwem 1 MR AwK s S
Nitrofurans Furazolidone ’ Chloramphenicols Chloramphenicol ’
s sy vl " s
T T e ST
) Compound 0 R . . . . 0 R
Sulfonamides Lincosamides Lincomycin
Sulfamethoxazole

ST HBURR, U1 R BEURR, C RV S ; AR 1.2 3 20 FORH— O T AR Ak R

Note: “S”

generation cephalosporins respectively.

susceptible, “I” intermediate, “R”

3 e

I K B T g T K S S0 1) R AL i
B, T A AR e TR AT S E N YL
P R OK SRR L A SN R R Y I
TG AR PN 43 B 1 W KA BRI A AT A e R [ N T
BEAR Y KR BETS 4 A ) LD fH R 2.3 x 10°
CFU/g fa fA JFi it #5 MITTAL 2517 % g ok < o
i 7 S R BRI E AR LDy, g 10° ~ 10° CFU/
o R TR AR IR T bR, R I, 7 300 B B bk
Jxsksl HBREERE

W 7K B I TR 4 — R FH AR A AL %
F116S rDNA FEH FH 047, A3, 5T 16S rDNA

resistant; the superscript numbers 1, 2 and 3 represent the first, the second and the third

S EA B AR ST E, Doz O ik S5 0 B, B AR
Jxsksl SHER MG (A, veronii ) | Hr ] < F Y
W (A media) D) S RE7K SRR RARERR R I — K
25 MEAHERA B FLRN 2 . gyrB TR Sk 2 e it 11
AL, S — A SR I, RE 8 TE T A 41 i
HhRak , RIRKF- = T 16S xDNA I H., gyrB 1°F-
WIS R AT —EH T4 0.7% ~0.8% , 7t
T 168 rDNA {43 5 000 J7 4F 1% , [N 33 T
FRABL A5 25 114 TR P9 T TR G S e 1 L AR Sk
P AE Ak % 5 T 16S tDNA K B 371 43 BT 14 5L it
b 2B gyrB PR SRS S5 b e TR AR
Jxsksl , 25 BFH] 5 Jxsksl B Ry — KK Hy g
KA BB EAT , DI ] B A A R Jxsksl S IE 7K

http: //www. shhydxxb. com
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SN, XA K SRR B FAH H
BOTHTIR B, B kR Jxsksl /) gyrB P35 E 4B
(10 7K B AT R bk 2JBN301 ALO9-71H7)
ML09-119 1 ML09-79""*' 5 4> LI, Tiii 5 43 25 A
1 % g 8 B G 7 Bk ( 4LNC209 ., 4LNC212 .
4LNC203) ™ F 43 B [ 3% Bl K 4R /9 G 75 bk
(PWOL) ML 5 1K , i 00 0 7K 2 B I 1 A 75
PRFITCERR Y gyrB JPA V] REFIE 2R, WA )G
I 7K AP TR A R R R G B R R A T R A

(H: 1
H A o

10000 bp
4000 bp
2500 bp—
2000 bp
1500 bp—s. 1500 bp
1300 bp
1000 bp
900 bp
700 bp 700 bp
e e
s 400 bp
250 bp

B4 E#k Jxsksl g ERIC-PCR 54 [H
Fig.4 ERIC-PCR fingerprint of Jxsksl (lane 1)

VKIB 1 bk Ixsksl ERIC-PCR 45 4 [&] 45 ; M1 7 100 bp
DNA Marker ( TaKaRa ); M2 > DLIO000 DNA Marker
(TaKaRa) .

Lane 1, the ERIC-PCR fingerprint of Jxsksl; lane M1, 100 bp
DNA Marker ( TaKaRa); Lane M2, DL10000 DNA Marker
(TaKaRa).

CABETER I, WK M R AT 2 P I
T TR Z A T R (aerd) R IR (AlyA) |
IATEE PR M A PEIA TS R (alt) AR E PEAR
M4 ERRE R (ast) ZZETRE AN (ahp) JEHE
(lip) FHEELE (fla) %57 AR, Hd s
R ATUE TEAN ML A Ve 75 R M 2 J R
Fifg 3 A~ DA Sy g 7R BRI T 1Y 2 2R ) AR SR I
T ARSOW bR Jxsksl 6 Fil A7 R B

http: //www. shhydxxb. com

TREE R, R J) SE RN aerA™ Lalt™ Last™ |
ahp “lip* fla™ , BAREREK fla FEPH MBS AHIEKA
B 3 A R B MR N, M) 0
JIHSRAR I, F i w bk

ERIC-PCR 2 [ [#] 3% 73 2 47 R B AT #5245 A
i oy Fe e m R SR A, H T HE ) DNA
S A B B 280, BB 45 R & W] 5,
Je—Ff RLIF A 8 K SRR B A0 R IR L xbmg
IR TR i R R A T 0 B L, P 5 R Y
PR 4 W T e TR B SRR R AR T A A
BN X O R LOZE AR X g KR
B B AT A0 R AR, R P T T L
Fi AT A S IR K SR X 4 B 1 105 Bk
KA ) ERIC-PCR 45 2 B3, H A% R/
PIFE 2 kb DAR 5 1 PRSP ARGE T VLR R B M3
P B g K SR R R A 3 KT 3 kb
0265 s SN 0 T TSI L i 5% 55 K% A
Kt B W R A 3 500 bp 1Y A B, A
WEFT 45 5L 39, B Mk Ixsksl 19 ERIC-PCR $54¢ [
W5 EL R I8 B Mg K LI 9 ERIC-PCR 4540
TSR], AN R F O A SRR E /8T 15t 1% 7Y
Mk, ANid, ERIC-PCR #5280 E 3% ] 68 5 1 bk ok
W HLIR K A 3¢, B ATAY ERIC-PCR &3 54
& bR iEAL A C TAETG i — 25 o

X IR R AR Jxsksl A9 25 fHOIF 92 45 2 B, r
VEM) 28 P2y BEURRAY 259 15 B, i 53.6% 5
U 25 5 B, 5 17. 9% 5 T 25/ 254 8
B, o5 28.5% . PR AR S O A A A5 A
11, 4 PENDERS 2512 figs 2 #e 2 24 R 493A
KRR XS H R R B — UL AR
SRS 250, EHLXH 7 5 R 22 W i 24 1 A — i [
A PR 2 ; A MR 2 T 4 SR ST Ay
R R R A B X5 RS =k 1Y
2 AT A ST R A IR, AL BT
R 245465 22 ot PR 2% 5% 00, S [+ ok R 40 0 7K /<
B B 25 B A AR R e AR e A Y
T 26 BRAS R R R 14 W8 7K SR 1 1Y) 24 T 4
IR, g KB TR 0T = SRR 2R 1) AR T 2
IR 0. 1%  PUFR 22N 50% ; Wl 20
T E 8 A 80 b AT A 1A Sk i Y5 g 7K PR T %
GRS R T 2 RS DU IR R R
P[RR B A UM . A I 5T 40 B g 7K AR i
AT AR 1 T T 24 3R I, T AIE e B 2 i i 22
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(ETE T2 I Ao AT B X PR b BEE 5, bk S H H
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The virulence characteristics and drug susceptibility of outbreak hemorrhage
disease pathogen isolated from grass carp Ctenopharyngodon idllus

XU Xiandong'?, FU Huiyun®, RAO Yi’, SHENG Yinping’, WANG Haihua®, FU Yilong’, LI Caigang’,
ZHOU Yongcan'

(1. College of Marine Science, Hainan University, Haikou 570228, Hainan,China; 2. Jiangxi Institute for Fisheries Science
Nanchang 330039, Jiangxi, China)

Abstract; A strong pathogenic bacterial strain Jxsksl was isolated from grass carp, Ctenopharyngodon idllus.
The pathogen was identified as Aeromonas hydrophila based on the physiological and biochemical analysis and
the sequencing of housekeeping gene 16S rDNA and gyrB. The LD, of the bacteria infecting the grass carp
via intraperitoneal injection was 2. 3 x 10° CFU/g. The results of genetic typing by ERIC-PCR
( enterobacterial repetitive intergenic consensus PCR ) -fingerprinting showed that it was a type of A.
hydrophila which has not been reported before. The distribution patterns of six virulence genes, including
aerolysin (aerA) , heat-labile cytotonic enterotoxin (alt), heat-stable cytotoxic enterotoxin (ast), elastase
(ahpB) , lipase (lip) and flagella (fla), were tested by PCR method and the results showed that its

+

virulence-gene pattern was aerA” ,alt” ,ast™ ,ahp™ ,lip"* ,fla”. The drug susceptibility test of 28 antibiotics
by paper extension method showed that the strain was susceptible to quinolones, aminoglycoside,
tetracyclines, chloramphenicol, the second and the third generation cephalosporins, intermediately sensitive to
nitrofurans, macrolides and polypeptides, but resistant to the first generation cephalosporins, penicillins,
sulfamethoxazole compound and lincomyein.

Key words: Aeromonas hydrophila; ERIC-PCR ; virulence gene; drug susceptibility test
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