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FERF
EEBRRFEEE(MH) . KGR E A BIE R 5
(TSA)~ 4w A=A pfit S e 4 e i A 2 At v 1)
) 1 AT P R R A 0 SR A B A w5 4 e S R 4
DNA#HGA 7 #5 (Tiangen); PCRY™ 434571 &2 B L
WA T TR AR MRS AR AH .

1.2 F#&

W B 2% AT fif FHMIS 222 JBR I Ji 351 ik, 406 W %
JEEE M A s PN P U R R A R AR
WD, WiEez . WHATE N A RRER S E
FEI T R R Bk 1R S i Oy b
HIVEAL L i B, AT 5 BEAT diff-quick B 4, J B A
s
1.3 FEESS

LA SRR (19995 A1, FH G e A 2 3R KON
R R BEAT PPk, AR5 FH KR BY JJHT T A, o
BEASE T AEFIRERE, T BHI- M L XI £k, 28 C 1%
F%24—48h, W24l B A KR . PREUE & — 200
PR VR L — DRI LR Ak, SR 40 B8 20 5% 7 Rk,
A CIRA- 4
14 HBEEREEENVEE

FIBHIE; 772, 28 C K5 779 J5U A 18—24h, X 4l
BT B 25 Y, £ BT NS, H e
ol 21 4 R A A R i S e A, 28 CHE IR BT 7R
24h, GO R g e T Yyt
AT E B AR A I o
1.5 16S rRNA K gyrBEE FFNEF O

HIEEDNAREL B 250 A K 3 140 o £
T, OB B A, AR AN S TR 4L DN ASE BGR F
BN 1A HE R 4 DNATEATHEEL .

PCRIESNFRAGAE T K168
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ATCCTGGCTCAG-3', Fiii54¥: 5'-GGCTACCT
TGTTACGACTT-3")HlgyrB3 Bl A 5 4% (13
514): 5-GAAGGCGGNACNCAYGAAG-3', N5l
. 5'-CTTCRTGNGTNCCGCCTTC-3") (YU C/T,
RIELEA/G, NILEA. T. CEG)Z M HEITPCRY”
W PCR V.41 K 94°C Smin; 94°C 1min, 54°C

St N I

Imin, 72°C 2min, 30MEX; 72°C 10min. W45
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3.4x10°, 3.4x10° F13.4x10* CFU/mL, 4> 31 M5 i
T SR R () AL iy, A S 7R 0.1 mL/ 2, 20)2/41
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m, AR S5 KRR RS I B A T BHI AR b, W 124
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Fig. 1 Major anatomy symptoms and kidney imprint of Pseudomonas putida infected with hybrid catfish
A IS4 (); B. T HBIL AR BEB5 (), Hilil; C. &b (% ); DB AEAd R v] WAEAT 1 (—)
A. Ulceration of the skin around the eyes (%); B. Ulceration and discoloration of the dorsum skin (%); C. Caudal fin rot (%); D. Some

bacterias and inflammatory cells in the Intercellular (—)

22 REENSBHECSESERSM

MBI 15 2 8 A0 fuly B R v ) 0y B R4S K
e, HEig EAIA 2, /EBHIPAR F, 28°CHE
FR24h 5, IS HE55, TR, I, H Bk,
B 1—2 mmiR B0 155 W W B s, 2 g
s R BT, FAPIR . EEIEE L, 4l
B VLA ARl 2 FH, JLIRTFARE 73 B 1R, 9l iy
4 : DYJ140914. DYJ140915. DYJ140916.
DYJ140917.
23 HHEESER

SE LR, AR5 B B 0 B AR — 2GR
1), R4 LA R I B A B AR AR RRAE, 020 1
SRR R B (P. putida) .
2.4 16S rRNAFIgyrBEE FHINELERMAS
EENH

T ARR B 0 2 A PR AR AR P e B
WePEH A —BR R (40 5 A DYT140914)1E4716S rRNA
HMigyrBREDI I, FI I PCRALAY 1 H1 16S rRNAFI

gyrBIER v B, P4 B IR RE FVKART I, 25 R B oR
T BOR/INZI A 142711149 bp, 5 FUMAHST . GenBank
53 5 KP693689 FIKP693690, I J7- 45 i %
H1i% 7= W) 7 51 5 GenBank # 4f A0 L 1) 55% SR
WMIBEP. putidal?) [R5 B =, 75 LA 2 B B 16S IRNA
FigyrBI¥ 41 Je FeGenBank 1 [ Y5 1 452 e (1) 0 5L AR A
JU T & 41 1 16S rRNA K gyrBIF HI N R G R &
BB 2), 43 B0 5 SR R R IR O — R, ok
P55 T At A A= Bl 07 0% SRR R T R 1£99.2%
PL b
25 AILREAE

TEAT B RARZE N TR YL I, X 24 A8 fifi A 4 5 20
T 7. BRI YE8h T, A4AT B IR AT R Nk, 3 5)
BABTC Ny, AEAK TP BT R I B, B R, T
Iy AT AR R AN RIRE B B R L JBEE .

B 5 3.4% 10" CFU/mLZ 2438 i 552 K B
BET, TEIEY6d Y FE T % 1485%; 3.4x10" CFU/mL
2R TFURFET:, FET-2%60%; 3.4x10° CFU/mL41
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Tab. 1 Biochemical characteristics of the isolated strain

W 52 35 H Ttem

DYJ140914- P. putida
DYJ140917

P. putidab

NN

Arginine dihydrolase
R R M R
Ornithine decarboxylase
AR IR IR M

Lysine decarboxylase

A (0 A AL

Cytochrome oxidase
JR #iffUrease

5] Indole test
Bt A H,S

Gas from glucose
WAL

Gelatin liquefaction
MK £ Citrates
TEFESucrose

H #& i Mannitol

Z 2 fiMaltose

Tl 514 )5 Nitrate
LW Acetamidase
LB MR test
V-Pi 5 VP test

A BiXylose

- FHHONPG

+

+

N/A
N/A

+

e+ BEPE; — BIPE; N/AL RIERIH; a. 51 HS2% 30k
[19]; b. 51 HZ%3CHK10, 11, 13]

Note: “+” Positive reaction. “—” Negative reaction. “N/A” not
applicable. “a” Quote from references [19], “b” Quote from

references [10, 11, 13]

FEIRTFURIET, JET-HR45%; %f
AW SRILIE R, EIET I OLGER 2) XN TS
R IR A il AT 40
FRDYT140914 7 25 b AL 45 1EAH 7] 0 240 5

2.6 ZHEUMEREN

HE 30T AI, 73 BT R B 25 WD AN
e A D BB, 0 R 2R T RS URK, X
E.HER. BARE., WIEEIEREM, ki
U1 BldraEss. Al .
2.7 ELRIERS

S B (Pseudomonas putida) [ Ge %
il 38 J8¢ PR 98 BB A BEAR P AR BRI
B RALO M. L EBDUHAE . RILA .
() BT P 993 28 B o BH ko JHE U R B0 22 b P A 20 (]
3A), UL N 4 B 4, MoAz e B R v 2k, i A
(R ZH 2RI B N A7 AR 2 AR R (1] 3B); B2 TR R 3R
IV () 3C), WLEF4E RV BEfh], eIk, RAE

[
O

20

A RS

fifi 75 WL ¢

A, FRAGL5 73 G T

AN H B

AN

2L

A Pseudomonas putida (GU396283.1)
85|DYJ140914 (KP693689)
40 Pseudomonas sp. (JX196957.1)

Pseudomonas sp. (KF765785.1)
93 Pseudomonas plecoglossicida (AB009451.1)

Pseudomonas plecoglossicida (EU594)
Pseudomonas fluorescens (J58
seudomonas fluorescens (AB680670.1)
Pseudomonas vranovensis (HQ202851)
0, Pseudomonas alkviphenolia &AY3243
Pseudomonas protegens (AJ278812.1
Pseudomonas chloramfhis (JQ2366)
Pseudomonas chlororaphis (276673.1)
Pseudomonas chlororaphis subsp.

Azotobacter armeniacus (AB175655.1)
Acinetobacter baumannii (X81660.1)
Escherichia coli (X80725.1)

Vibrio aerogenes (AF124055.3)

B 80 Pseudomonas fluorescens (FI1652714. 1%
Pseudomonas fluorescens (AY642283.1)
Pseudomonas protf?'ens (%<M030046.1)
Pseudomonas syringae (EU257738.1)
Pseudomonas syringae (KF982665.1)
Pseudomonas putida
Pseudomonas putida (D86005.1)
4 DYJ140914 (KP§936905)
Pseudomonas chlororaphis (FJ6 2717.1;
Pseudomonas aeruginosa (AB039387.1)
Pseudomonas oryzihabitans (FN554210.1)
100 Pseudomonas’oryzihabitans (FI418636.2)
— Rhodopse udomonas palustris (AB014942.1)
100 Y—— Rhodopse udomonas palustris (AB020247)
Acinetobactersp (AB008696.1)
Aeromonas hydrophila (JX275844.1)
100 Aeromonas veronii (HQ701886.1)

Kl 2 HEFDYJ140914(116S rRNAJLKFH1(A). gyrBILIN 5
(B) B AH SR B ARG 2 4 R G B

Fig. 2 Phylogenetic trees were generated using MEGAS5.0 based
on alignment for 16S rRNA (A) and gyrB gene (B) sequence of the
isolate strain DYJ140914 and other related species in Pseudo-
monas genus

g0, JLET4E N SOPLET 4 1) m] WK AR B
(1 3D); B I8 R 2 AL PRI SE(1E 3E), 85 K&
(EASE NI INESE RPN = AR VAE S VTR BN
AR (K 3F); B 1 DL EBOy )™ A i R 42
IR IFE AR O IFE T AT — 5 R PR 2 G e R Wk L2 4
NISRAE A gt v ] WD AR B (B 3G), DM Sz A
JR R R AR IR (1] 3H), (Lo JIES) BKER SRS
EULFERR Y 7K (18 31).
3 ifie

FEATIE G 8 SLAR 5 B vy SR e ] 5 ] 2 ALt
HH I AA R B IR L AL i i, FLlbt 7 12 BRIk b AR5k
HH ISR B ik, T R R AL, JCRAE AL
W AW . 75— @R SRS E (Flavo-
bacterium columnare) 5| K[ AE LI « WV B 14
(Flavobacterium psychrophilum)5| i 147K 18
SIS U TR (Aeromonas hydrophila)t | & 1) ML
SEREPRAR Lo (RO S T B8 5 P B e 2 AT
fi % RIS, LU 8 R 42 i Oy = BRI, B RV B
Wl b WL WA R B S D 1974 KO BLAR L3
Bets AR BTkt o T EER, R 2 K
FEIKUR AR I AR KL VE I 4—10°C, 7Kk 15°C I
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Tab.2 The mortality of hybrid catfish challenged (intraperitoneal injection) with different doses of the isolate DYJ140914
AYile e ) e F) 7R P FET-#Mortality within 7 days T2
Group (cfu/mL) Bacteria concentration  (mL) Dose 1 2 3 4 5 6 7 (%) Death rate
1(20) 3.4x10° 0.1 0 1 3 5 5 3 0 85
2(20) 3.4x10' 0.1 0 1 2 3 5 1 0 60
3(20) 3.4x10° 0.1 0 0 2 2 4 1 0 45
4(20) 3.4x10° 0.1 0 0 2 3 1 0 0 30
5(20) 3.4x10" 0.1 0 0 1 0 1 0 0 10
6(20) 0 0.1 0 0 0 0 0 0 0 0
3 EHDYI40914MFABIRNI LR
Tab. 3 The sensitivity of isolate bacteria DYJ140914 from a disease outbreak in hybrid catfish to various antimicrobial agents
RS 2 Fr#fEStandard (mm) Hﬂﬁﬁ&fﬁ% ar
Antibiorc 2 R) 1 W) inhibiion sone (mm) RN
R\ B % Ampiciuin <14 15—19 =220 0 R
4 #% FPenicillin <19 20—22 =23 0 R
7% ZNeomycin <12 13—16 =17 13 I
i ) 7 Z Doxycycline <12 13—15 =16 20 S
K Je % Florfenicol <12 13—17 >18 0 R
i 50 A Norfloxacin <12 13—16 =17 22 S
it B B Sinomin <12 13—16 >17 0 R
3174 T Cefoxitin <14 15—17 =18 0 R
Fi] % f 2% Azithromycin <13 14—17 =18 0 R
%I A Levofloxacin <13 14—16 =17 24 S
F4EF-Rifarnpin <16 17—19 220 13 R

H: RORIRT 24, “T3Ron h JE U, «S7 R n sk
Note: R. Resistance. I. Middle sensitive. S. Sensitivity

St g PP ) L AR B RK IR AE20°C A A, e
TR 5 B B350 A W S IR IRAT I 27 22 S5 18))
2R B R e 5 RS PR 22 AMCITILRE Oy 2 225
BL, AR W R W i AR Th R T
A E A RIS, B n] WARZR B T .

fily 1A R 35 2 i S 5 i R ) B . A
H A e K E , S E K SR M R (Aeromonas
hydrophila)™'. 4 [/ ¥ ML B (Aeromonas vero-
i), K RS A (Aeromonas caviae)” s A
SN (Vibrio mimicus)™ . KEMR B FF 3 (Flavobacte-
rium cloumnare)” 52 Fijps J5 4 ) 5 R ol 4k 26 050055
RER o AW I I H 200 BEAA BRI B R DL
P RIS TR AL 2300 A5 (1) = B B 28 1, HAE
e A ARTAN DN £ o B 7N S A 1l = 4 A
fik P v -t I S A [ RO BT, 00T R E A 40 TR R Y
[ A AR B A AL . 16S TRNAFgryBIE R 43 #7 X6}
53 BRI AT 1HE— P M, S 2 s B
i TR IR G S50 o X2 A A 1k, S LB TR K e 5 |k
AT b AR5 (AR, 0 1 P A0 1 8 1 I

LR N T v, A A PRI B (Pseudomonas

aeruginosa) F5é Y6 5. L 1 (Pseudomonas fluores-
cens) O Wk S AEB0w P Js ™ 2, ki,
AP P RTS8 P At T AL v i 1 R IR A U
B, Bl 3+ H ARBS 6 (Anguilla japonica)lt) g
WL I AP B 1 (Pseudonas anguilliseptica)”, 21 1 fi
fif(Oncorhynchus rhodurus)_ 1732 I 8 E 1B R M B
(Pseudonas chlororaphis)[34], FH(P. altivelis) L4y
B AR TEAR B B (Pseudonas plecoglossicida)”
S, VIR GRS T U . AT A R,
G SR o M R, T R e AT i I HLAT R Y 30
PE, IR WIAE H AT E s BN IR T, R
P HRL M B L A RS A K AR S IR e ), RT e
AR Ry — P LR B K S5 A B0 TR

Ak, 2R3 45 AL 7ol R A v 0] 52
AR 82 WD A U A3 R AR &
B, X B-M IR . A5 =K. Rl R,
SLAUTR R R PUAE R I B AT R 257 . AR 3R i
PR YT, R E CA R, i m A
AACAERE FH 17K 3h ), AN ik ) 85 2= Fu v FH 1K™
FEEH BN, WO ) R 2 n AR BT %00 AR
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3 A A A A R R (R B2 2254514 (HE < 100, 200, 400, 1000, 47:/3=10, 100, 200 pm)

R.at 0 1n & Xy o, e J

Fig. 3 Pathohistological lesions of hybrid catfish infected with Pseudomonas putida (HEx100, 200, 400, 1000)

A. IR Z AR HEIRTE; B. A0 IR BR AN KSR C. R SR IRV 5 D. LA HE YL B, 18] BR P9 OK=RAT B5 B, B s 2 kk
WNBE; F. BB O P i M, a2 A AR R, A0 B R R R AR G. PRI B A SR A8, > SRR R HL DM B P
RPEAN MR, 1. O AR BN BKER M IR 5k

A. Multifocal necrosis in liver; B. Rod-shaped bacteria can observed in the intercellular of liver; C. Epidermis of skin necrosis and shedding;

D. Muscle fibers and sarcoplasmic with solidification and honeycomb and many filamentous bacteria exist in muscle fibers; E. Severe focal

necrosis in renal interstitium; F. Many erythrocytes, inflammatory cells and rod-shaped bacteria in intercellular of kidney; G. Splenocytes

necrosis and with some rod-shaped bacterias; H. Infiltration of inflammatory cells in epicardium and endocardium; I. Adventitia of aortic

bulb extreme expansion

2o AHAHSRHIF TR, B0 I 11 s 404 13k FEE B PR
BE PR IE AN R A B 45, DB RPN 2k
W, iR H AT DK R, A s A RO
T I i S, MOL AR il BEFF ST K,
FEIR T SR AE . DA, H) s R R TR I A 85, JT K
BERSPERBET, BB AU ) 25050 S5 B 42 1%
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ISOLATION, IDENTIFICATION AND PATHOLOGICAL LESIONS OF
PSEUDOMONAS PUTIDA FROM HYBRID CATFISH

DUAN Ya-Jiao', HUANG Xiao-Li', ZHAN Gui-Ran’, FAN Wei’, DUAN Jing', ZHAO Yi-Lin', DENG Yong-Qiang’,
GENG Yi’, CHEN De-Fang' and WANG Kai-Yu’

(1. College of Animal Science and Technology, Sichuan Agricultural University, Chengdu 611130, China; 2. Fisheries Station
of Huize County of Yunnan Province, Qujing 654200, China; 3. Neijiang City Academy of Agricultural Sciences,
Neijiang 641000, China; 4. Animal Disease Prevention and Control Center of Sichuan, Chengdu 610041, China,

5. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: In order to identify the pathogens of the skin ulcer disease in hybrid catfish, several strains of dominant bac-
teria (DYJ140914-DYJ140917) were isolated from the diseased fish. They were identified as Pseudomonas putida
based on morphology, biochemical, physiology characteristics and sequencing of 16S rRNA and gyrase B subunit
(gyrB) gene (GeneBank accession number were KP693689 and KP693690 respectively). They were also proved to be
the pathogen of the disease by artificial infection experiment. Histologically, liver, skin, muscle, and renal interstitial

were the target organs of the disease, which characterized by multifocal necrotic hepatitis, necrotic myositis, and nec-
rotizing interstitial nephritis. Moreover, it could also lead to mild epicardial and endocardial inflammation, and mild
necrotic splenitis. The result of drug sensitivity test showed that the isolates were sensitive to the Doxycycline, Nor-

floxacin, and Levofloxacin, but were resistant to Ampicillin, Azithromycin, Florfenicol, Sinomin, Mefoxin, Penicillin.

Key words: Hybrid catfish; Pseudomonas putida; 16S rRNA; gyrB gene; Pathological lesion



