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WE 2013 L4 AL 3 WA 578 & B #(Oplegnathus fasciatus) & & 7 — ff ™ E W %G, A

BEZERAE, FHIN 12 mm g & kLT

o WERAENIEL 2 BEE 1 RIEHE OF-1, &

ANLRE RS A A RABHATWBIRE, LREXLE N 5.93x10°CFU/g, BAFENEELE
FER, BHOF-1 HELZKAM, SR, £ TCBSHEHAEFFR4EK, API 20E A H X7 24 .

16S tRNA R4 K B oA 48 RAESE, R WAk 4 £ A # K LA H & # T 4 (Photobacterium damselae
subsp. piscicida), ZH MK AEE, FEZE. ARR. ARV E. AaXFEZLE N BRI, xt
UER. BER. FNEF. KR FEREHWEATME,

ES a0

FESEE S941.42  SCEAARIRAD A

4171 1 (Oplegnathus fasciatus) s i H < Bt 71,
FEAMAREWEE . /G, S5 KL H AL
VB DU SR I, R IR AT I A R 2R RO A,
1963), SRAMKRSILIE, GRFEH, RRME, &
FEE, BARENAEFNEMREMER s A,
1999), FKE T 2004 4FH K T Bc A TBLN T F
i, HET, SA80 8 3R EE K A4S 725 N T4
B AR R R 2 — (RS, 2008), JEAEE,
[ 40 56 T 251 157 37 7oK (Shan et al, 2008; Lim et al,
2009). %P (Kim et al, 2007; Kim et al, 2009; Zoysa
et al, 2012) fJw F (I 5 7SS, 2007; Jung et al,
2000)55 75 WA BFFE UG T — 203k e, E Ay — Lk
AN T EF (G, 2007). R WA E W25

KEH; EABRAHUASTRH; AUEE
XEHS  2095-9869(2017)02-0151-07

25, 2008) ., A= (MRS, 2009; FMIGAE, 2010) &4l
125 (TARFESE, 2006; {TIE S, 2013)55 5 H 1A,
B 6 25 A0 99 Ty T AT 5% 30 ik DL 41

& N A1 RO A% 7B (Photobacterium damselae
subsp. piscicida) R JFf 4 % fa B 7 7 [ B (Pasteurella
piscicida) , % - M 3 [H 19 B A4 58 PR &% (Morone
americana) 1 25 8UJE i (Morone  saxatilis)f 2515 3] (7K
KAE, 2012), B %R G R G SRR AR 4k AE H AR
MR LA, T aEREIET . B NME AT H
AR E F I L —ME, rTRY SRR a2k, il
HWIE 18-20°CH} & %% (Magarinos et al, 1992).,

2013 4F 8 H, WivLAas A ilin B WA 258 2% 41 61
TR T —Rh e E R, LT RIA R 20%LL o R
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i EESERO R EINTR, B, OMREE, Bk
AR , PRI AR 5 i ) mT UL | AR
A BLF 2 1-2 mm Zefy HE2EEET, REH AT
i 2 B R R (8 1) ARBFTE R4
S 7y A EE 23 B A B O B, %o N TR A TN TR A
HEBURE, Iz FEAEWEE . A AL E & 16S
rRNA P B A0 g I AT M, e AT 1
WU, BT FTEE NG g 5 A A f TR A AR
I B B A A A

Diseased O. fasciatus

Fig.1

1 #FREFE
1.1 SRy

SRR A I WA AT ISR MAE, R
10-12 emo A TGS 5256 7 FH 2% A 0 R Wi 48 g K
FERIE S T P AT 5 X I O R R A A B, IR
810 cm, FF 7dJ5H TIRYLSLE

AT 4> B A TSA 53R 3L [ b 5tk B H AR
AR TAEAT]; TCBS K 3L0 [ HM Ak ik
BRZN 7] 5 32 API 20 405 % 8 ARG 400 H A9
Mg LR P AT B B 5 40 P A A 25 5 A I E AN T
YR A BR S | 5 VI BDSGRF & s 1 e A T AR
TR A R R 4L ; Tag DNA R4
10xPCR i . dNTP %50l [ AW TROGE)VAF .

12 REREHSBEER

TCHE 25 T S o, LSRR TN 45 2% B 1R A8
TEOL. BUARREN R . B2z . AR, Bk BRAESEAb4H
41, HERUKE R, R T ik, Ui
ZERNH A T SE B0 )

A S AURE IR 1 WABE 25 A1 6, T 75% AT A% R Bk
REER R IR, RS, FEFRAENAE |
W I S AR AR BORE , P AR R e B FR T TSA Fil TCBS

RigRdk, 28°CHIREEFE 48 h, PREUE S —B I HAH
VEIEATAEIE SR, RAFAET IR R A, 80 CRIF AT

1.3 ANTRRSEL

A IR 7d 5, SRR — 1%
PR TR YL 500 . SEE0FE 80 L /KIRAR Hh AT,
B 8 RGN 1 4, R 3 AT, I
B3 ARIEA

BB RN E 245 TSA iR 5L853% 48 h, 1]
1.5% K i A= BRER K VR 4058, 366 Bk 45 A AT
BOE B R B Ry 2x10°, 2x10%, 2x107, 2x10°, 2x10°,
2x10* CFU/mI F4 T2 B8 o >R FH G s 1 S ik o 4 1 8 0t
P NTRRYY, AR AMAEST 0.2 ml R, X IR T 5
I 1L.5% KA ERE K, L MEE 14 d, BERHC
SERIRAER FBET G Ol o SEBE A R ZK A 26-28°C
BN 30-32, AR, AW, BREEKEN 50%.
K H Reed-Muench 5 (CZFEAR, 1984)I R PEEUL &
LDspo

14 HEENEE

141 HAEFIE KA RER T TSA Kt
HE, 28°CHEFE 24 h, WSS TR VAL AT PRUR Sl 35 32 Wy ik
g Ry @y, WEMEES KRN,

142 A#ALKE 22 B> il B BT R O 1k LA
Z:E AP 20E 478 %% R G000 A AL SE 50 S A i AR Ak
S A5 I S A TR P A PR AE AR AR A o

1.4.3 16S rRNA 3 B 551 547 B Z & F wHig #y
BN DNA [Hil4: PREUARETEE T 100 ul K
ZEIBK R, 23 10 min, VKA 5 min, 12000 g #.0> 5 min,
VWA MR DNA , 16S rRNA JepA4 14 % F i
519 27F (5-AGAGTTTGATC(C/A)TGGCTCAG-3")#ll
1492R(5'-TACGG(C/T)TAC CTTGTTACGACTT-3").
25 ul PCR WK Z : 10xPCR ZEthig 2.5 pl. dNTP
BEY 2w, L RHELIY45 0.5 pl. Tag DNA KA
(5 U/ul) 0.5 ul, B DNA 5 pl, K WZE KK F
&, PCRYFF: 95°C 5 min; 95°C 30s, 52°C
45 s, 72°C 45 s, #4730 ME¥S; 72°C 7 min, PCR
PR R AR T AR T AR (R ) edi A B R AT

745 5 22 Blast J5 ] ClustalX 2% {4347 £2 )% %) DL fii
HEF, SR MEGA 3 R G kK B

1.5 ZHYsRELE

FHRK A R K MRS 3% 48 h 1Y TSA KR53k bk
AN TR AR, A O BE VR A A AT R R R
W 10° CFU/mI B 0.1 ml H WIS T TSA
B EL, SRJE M B 258t (0 A B A il R A
PR, 28°CHEFE 24 h J5, W4 B Bl Y A2
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2 HE

21 FEEHNSBEER

KRR ER SR WoR, AR . BRI % 5 A b A
VFZ G SRR AN T o 22 2% BB 45 A R L 9L A
KB EAL 4y 2545 3 [A] — AL AR G2 i OF-1) o IR 7E
TSA Kigidk | 28°CHiFE 24 h i, HVESEIE . KB
B, R DN RESEMERIE . LA,
EAN 0.3-0.5 mm, 48 h 5 EHAHN 1.0-1.6 mm; 7E
TCBS ¥i3#3E EA K

22 ANIRRLLE

ScEe i AR 2 RITIR I BBET-( 1), 2 3 K45
SCY AL FET A AR | P ETT AR BB A, X)L
TESH B O AR . TCFET: . N T S0 A . 5
IR S A0 R RERRH ], BEOBEE | ' AIE Ak mT L 19 (451

MRS 153 B BB T 5 OF-1 IETEIES . 4
PRAEALARIE—B, UESETERR OF-1 S IR %A1 3 P I
PSR BURE . 2115, Jik OF-1 HEEEst &
LDs, M 5.93x10* CFU/g.

23 HmEREHEE

BIRE OF-1 A2 [CBATER, AR, P @
NG AR, S 2 ER KR
(1 2)o AFRAAEE R BIR (R 2), FEILHE. V-P SL5
K 2R SR il . T o 2 W ST S8 MR 55 BH A 5 B-
FUBETTRG . MR REG . D ERREG . AR
ERFIH . HoS =k | IR . (s R M 2 | A s
HH RC it DA B 2 T T e I . JULRSE . LAY . R L O
BE. OB WA BTRAARESE A AYE, 7E API
20E 4T % E RS 95N 2005004, 53 A K GHT
TR A A7 ol £ B A AL R AE— 3R

F1 FOREERTFHBRRAIRER

Tab.1 The mortality of O. fasciatus infected by intraperitoneal injection
Bacteria
Group  concentration(CFU/ml) Number  Injection dosage(ml) Time to death (d) Number of death  Mortality (%)
2x10° 24 0.2 2-4 24 100
2x10° 24 0.2 3-5 24 100
2x107 24 0.2 3-8 20 83.3
OF-1 p
2x10 24 0.2 4-6 16.7
2x10° 24 0.2 - 0 0
2x10* 24 0.2 - 0 0
. 24 0.2 - 0 0
Control 1.5% saline

L
200 nm

2
Fig.2 The electronic microphotograph of the isolated strain

2.4 16SrRNA ERFINMERELABRHE
MFAE) 16S rRNA LR FHKJE A 1454 bp

(GenBank & F%5 k. KF956381), 7£ GenBank %X
W PEH 4T Blast LX), 538 A0 &G I R TP
. BIAE] 99%LL F o SEHREPE R E R R R 16S
rRNA J¥51], Fl MEGA 5.0 RIFH @ RG LT, 45
RIEIR, Wk OF-1 53 A ECHEH 2 MFER A
—%, UL PR OF-1 536 N0 R AT IR RS R il
25 TYHRIE

PRk OF-1 5% 25 Rt T 24 1) 0% SUE P 52 30 45 21 L
3. GEREIR, LXK | RKER . HEE.
SoEE . BURMR . ARV R AN EHER. LBV
AER . NNV E . WIHREUE; XHesvels . FlE
L SRS PR MaBR . AHER. #
HOHER . PSR AMEEREAWEAYNE.

3 iTit

TN LA EAT T A 0 Fof SR AN () £ Py 42 B
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Tab.2 Physiological and biochemical characteristics of the bacterial strain OF-1

; P.damselae subsp. . P.damselae subsp.
G I 1T oo Rl o
LU‘IJ,I)‘ H OF-1 Piscicida h“‘“,lﬁa OF-1 Piscicida
Test items (Zorrilla et al, 1999) Test items (Zorrilla et al, 1999)

H 22 LY Gram stain - - MR EL M H Citrate utilization  — -
iz 314 Motility - - TEH T Amylase - -
AL Oxidase + + g Lipase + +
0/129 (10 pg) - - WA Gelatinase - -
0/129 (150 pg) - - JIK B Urease - -
TCBS 4: K Growth on TCBS - - B-2EFL B i p-galactosidase - -

9 4 i B i
0% NaClZE K Growth in 0% NaCl  — - SRR - -

Ornithine decarboxylase

ek /= T
3% NaCl’E K Growth in 3% NaCl ~ + + TR LUK i + .

Arginine digydrolase

T S 4

6% NaCl’E K Growth in 3% NaCl  — - B RR - -

Lysine decarboxylase

J= A Y

8% NaCl/E K Growth in 8% NaCl  — - CRMBEN - -

Tryptophan deaminase
4°CH:4 Growth at 4 C - - %t Glucose + +
10°CA: K Growth at 10°C + + H & [ Mannitol - -
20°CH: K Growth at 20°C + + H &M Mannose + +
30°CH: K Growth at 30°C + + 7 2 H Maltose - -
37°CH: K Growth at 37°C - - WERHE Sucrose - -
M=, Gas from glucose - - % —B¥ Melibiose - -
O-F 525 O-F Test F F FZ= B Rhamnose - -
T2 £ 38 JiL Nitrate reduction - - HILEE Inositol - -
n5| & F= 4= Indole production - - D-1LIZ4E D-sorbitol - -
V-P 925 V-P test + + A Amygdalin - -
H,S 7“4 H,S production - - P F7 {4 ## Arabinose - -

T+ B 3R B =300 55 B F 3R K8

Note: +: Positive; —: Negative; +: Weak positive; F: Fermentative

_88‘: Vibrio rotiferianus (NR_042081)
68 Vibrio harveyi (NR_043165)

100 L Vibrio brasiliensis (NR_025477)
55 _|:Vibrio ezurae (NR_025779)
49 Vibrio agarivorans (NR_028946)
47 Photobacterium leiognathi (NR_029253)
99 Photobacterium rosenbergii (NR_042343)
{ Photobacterium lutimaris (NR_043902)
86 Photobacterium halotolerans (NR_042975)
—81|— Photobacterium ganghwense (NR_043295)
99 Grimontia hollisae (NR_025574)
| Enterovibrio coralii (NR_042342)

Photobacterium damselae subsp. piscicida (NR_037019)
100| OF-1
78 | Photobacterium damselae subsp. damselae (NR_040831)
0.005

3 OF-1 16S rRNA
Fig.3 Cluster analysis based on the 16S rRNA sequence of strain OF-1
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3 BEHROF-1AFIRER
Tab.3  Sensitivity of strain OF-1 to antibiotics

254 PR 2 M EER R
Name of antibiotics Contents (pg/Tablet) Sterilizing diameter (mm) Sensitivity
JeEWENG Cefotaxime 30 19 I
#1%5 % Erythromycinum 15 12 R
kiR Z [X] Nitrofurantoin 300 17 S
F#EF Rifampicine 5 18 I
K K% ZE Gentamicinum 10 18 S
Ji 1% & Vancomycin 30 8 R
7 8 % Penicillin G 10 16 S
HeE b Cefoperazone 75 24 S
& WA Ceftriaxone 30 0 R
FURAR Norfloxacin 10 26 S
HERE & Streptomycin 10 0 R
FiRFER Kanamycinum 30 0 R
KK Ceftazidime 30 11 R
Rk 55 & Proctaphlin 1 0 R
Pk R A2 Amikaxing 30 14 R
ZTP A Ofloxacin 5 27 S
R HEFE Ampicillin 10 20 S
H-Aii %5 & Tobramycin 10 R
eV Cefamezin 30 R
HE#E VI Cefalexin 30 20 S
2 J7 ¥4 Sulfamethoxazolum 23.7/1.25 0 R
S % % Chloromycetin 30 24 S
NP A Ciprofloxacin 5 30 S
VR YR B &K Piperacillin 100 0 R
PUIFZ Tetracycline 30 35 S
Sk k5 Cefuroxime sodium 30 15 I

TE: S FRHUE 1R hEHUES R SRR 2

Note: S: Sensitive; I: Intermediate sensitive; R: Resistant

FREARAT B0 25 5, IR AR A R BR YL B TR E 2R
PR . B R BRI AT, RARESETS,
A Z 50z B 2SI 4 £ (Rachycentron
canadum) . # E#ii(Seriola quinqueradiata) . 43k
(Sparus aurata) . BPFEER 5 (Trachinotus ovatus) . 1145
#i(Seriola quinqueradiata)%: 4E 1= 5E R A BL(CE Fif iE 4,
2010; 1% #E 55, 2012); {H 5 ) ¥ 7 5 (Cynoglossus
semilaevis)/B 4L P 1Y = ZURE R D IR R BT | BB LD
HR I | PR R BRI A v AR ] AN [l (Wang et al,
2007), HAET, &T3E A ECHFHE AR @G| 4
A1 SRR AU T AR IE 1 SR U o N TR S IR SR
Pk OF-1 MLk B A A SRAET- I B0R i, S0t
0 5.93x10* CFU/g, 5 E e (2010) M B 8 65
JIT 43T TR~ AU ST i (1.1x10° CFU/g) M LA, {H I

T Wang %5(2007)4238 35 A K& EHF 1 A i Fh
X2 W R LDso (5.5%10° CFU/g), XAl fig 5 A ]
PRRR B BE 1 B[R SR 8 b R R 3T A

O'Hara 45(2003)% H] 6 il i 41 TR 48 8 R GE %)
T NMRCAF AT E, 2R KR, API20E X3¢
N R TR TR 25 0 HER 28 100%. {HJ&, Thyssen
(2000l L LI KB, HA 76%19 3 N AL AT IR
A0 FPAE APT 20E 52 i R Ge 454 2005004, 1fif
FLZ0U 2 4 2% 0 RO I B R R B ) T A T SR AT
WE, ABFSET, HkE OF-1 9 API 20E RG4S K
2005004, 7E 6%NaCl /K LI AE 4°C . 37CALK,
5598 N A 6T TR A A0 b A BE A AR AR AE — 3, B
HI, 16S rRNA AR % MR G L B AL il
AR T B, ¥EimihH 16S rRNA [FJEIE KT 97.5%FH)
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AT R Ak [) o (B8 SC 2R 45, 2000) ., A 16S rRNA i
FS1 9P 1 T H kR OF-1 A% 16S rRNA FE[R F B,
IR G LB, WoREHK OF-1 53 A Mk
R —HR , SRR R, L7 A AR T A 22 R AE
AR Sy R E AR, B EBR OF-1 %5 A
R SCAT BRI R

FEXT BT TR 245 P AR IF 5 D T, Thyssen 45£(2001)
XPR AR ML 145 BESE N R AT B R £ A
HEAT T YL 2T U 58, S5 5R BIR, 93% M bk
XFLLRE R BAAPUE  JLT A BRI B R R 2=
UG, TR [ H A H B 49% 3RS K BA bk,
ARHFGEH, Htk OF-1 XML& R | RINERWA Y.
T HHESE(2010) 1A, 55 N Kk JEHF A I Fx 32
RIK 20 FETE DA DU, TOSHERIDE . REY
BLEITIIEY L ER . KRER . 5K, WH
R.ONMER. HRERFLY PR 7 28 Mz
H R 24 v G 2 A R RIS R e BERURR . TR SE R, T
Pk OF-1 XMAWNWE . AHR. WHER. KRERS
JERURR, WA, AR, BEREATM.
HTAGER. LEX. MR REF KL, Bk
S5 R HAL R 2 25l R (2%

2 % X M
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from Diseased Rock Bream (Oplegnathus fasciatus)

WANG Gengshen'?, XU Wenjun', XIE Jianjun', WANG Wei', SHI Hui'®

(1. Marine Fisheries Research Institute of Zhejiang, Zhoushan 316021;
2. Key Laboratory of Marine Culture and Enhancement of Zhejiang Province, Zhoushan 316021)

Abstract Rock bream (Oplegnathus fasciatus) is an important economic fish cultured in China. In
recent years, rock bream aquaculture has developed rapidly along the coast of China. In August 2013, an
epizootic occurred among cultured rock bream in a cage culture farm in Zhoushan of Zhejiang Province,
China, which caused a cumulative mortality up to 20%. The diseased fish had no obvious symptoms on
body surface; the main symptom was characterized by many white nodules (1-2 mm) in the spleen and
kidney. The aim of this research was to isolate and identify the bacterial isolate, then to determine the
pathogenicity and test drug sensitivity of bacteria pathogen found in diseased rock bream. A dominant
bacterium strain OF-1 was isolated from the liver, spleen and kidney. Artificial infection test with
intraperitoneal injection method proved that the LDs, value of bacterium strain OF-1 was 5.93x10* CFU/g.
It was identified based on the morphology, the biochemical characteristics, and the 16S rRNA sequencing.
The results of morphological tests indicated that strain OF-1 was gram-negative, rod bacteria and did not
grow in the TCBS plate. OF-1 exhibited an API 20E index profile of 2005004, which was identical with
the profile exhibited by Photobacterium damselae subsp. piscicida. The sequence analysis of 16S rRNA
gene, the morphological, physiological and biochemical characteristics indicated that the bacterium strain
OF-1 could be identified as P. damselae subsp. piscicida. The strain was highly sensitive to gentamicinum,
penicillin G, norfloxacin, ofloxacin and ampicillin, but was resistant to erythromycinum, vancomycin,
rocephin, streptomycin, kanamycinum and proctaphlin. This paper reported for the first time that P.
damselae subsp. Piscicida caused the disease of rock bream in China, which will provide reference in fish
health management and disease control.
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