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Ke A 453 9K B (Vibrio vulnificus) S AR T
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1.2 HERERMNERFEEENS BAL

Fa o a1 (FESE) FEA TR, PORRLEE , [m] iy Py
HAUT R AT BB UL, 16 FH TCBS 15 77 ik iR
ORI BURE RIS FR IS S A O e (LR
) K it i, R, FH 0.85% AE BRER K A T 203K .
A G i) 47 1045 R 50 B (FH 0.85% A= 31
67K, BEE 1072107 10 AR BE 4 BINA AT 45 Fh s
Bk L R TRA RS EER 3 FAT, 28 CHE AR 96 h e
TS . MEAH TG OO T /T B alifb R 7%
1.3 [EFEELR

S50 FH i BRE 119 B JE B 6% | - 24 4 R AR 5
174 o, B2 10 2, 430 T 3 5 Ffe B2 1) 400 1 2
Wb AE R S AR AL, TR 1A A N R, A
DA I 120 . FRAH/KIR 26 ~ 29 °C, &K 7R,
T R oK 577 A RS 0.1 mL/ R, 2
IUREEIC 53, HOMIAE fh0 N A B AT A R P 5 0
510 dJE 5 I RS . SR FH I R 2 Tk iy A RS A
TR BB LDy,
14 REEEE
141 EBHMEE O HJETNE Y6
AR A ki e A A R R A
AFEFT APL(32E) RGEE .
142 16S rDNAFFIMEMSH LW HHEr
S S P DNA . F A= B K Ve A 2R RGP T
&, 20T 5000 r/min 850 10 min, 5 [, H150 pL
TCR VKR ZEIK , Tk s 28 10 min, IR 57 R
BT —20 °C 10 min, B DNA AR 1T BN B 5E I HL
TR 1 45 (1 DNA S8 8 3545 A 2R E T —20 C
RAE % . FT 168 rDNA #3453 J1 5 1 9, L IF
159 8F: 5" ~AGAGTTTGATCCTGGCTCAG-3" ( %}
N FE. coli 168 rDNA 58 ~ 27 ANBf LA B ), I [7]
5% 1492R: 5" ~GGTTACCTTGTTACGACTT-3" ( %
I T E. coli 165 tDNA %5 1492 ~ 1 5107~k ff
)24 PLPCR SRR 1 : 10 x PCRZZ M 2.5 pL;
1.5 mmol/LMgCl,; 4 < ANTP & & 4 4% 200 pmol/L; 71
Y145 10 pmol/L; Tag DNA R 0.5 plL (2.5 U/pl) il
DNABEAR 1 pLo PCR I 5% 14 : 94 C T 28 14 5 min;

94 C7EPE 45 3 52 CHAE40 5370 CIEMH 1 min, 354
TEFR; 55 70 CCHL A 10 min, BEEBHEEIE HL Ik 315
S, PCRyYVIE IS S 1% G 3R A1)
N w0 45 SR 28 Blast 23 BT )5 JH Clustalx 2048
F1 GenBank Y AH I TR AR FEA T [RIRE LT, ] Phylip
PR R B
1.5 eI
151 KAV ECE(K-Bik)  FXF R 2t
HE R IR VERTSE . 1 8 NCCL SE I B fE bt 12,
B 100 L 1 2 i (4 B 29 1x<10° CFU/mL) 3 1 T
MHA 35 37 5, 10 min J&5 W5 45 Fh 2590 48 A (04 F Bl
KA 6] ), F27 CH5 37 24 hs
PP AR
152 REWBEE  HXTEHT 2R R 2 i UK
PEFS . TEEFRR GRS 5IINAK [F] Y B
2 (LRI J1x10°° o/mlL), BU100 bl 2k (ki
25 1x10° CFU/mL) 380 T A 85 77 35 o [] s 52 B
PEXT BEFIBAPE T IR, T 27 CREFAA T 52 2024 h s
PRR R ZR (500 HEOGT F ), BT T A0 A8 1E A T P-4
VR AT T, B G TR R A e SR X g s 88 2 M e
ANATRHREE , BV MBCAH.

2 HBRE5SH

21 RBERNBIRE

o1 AR B A LA TR g5 TOST, A Tk
Pt TOST T IR B8 65 A 5 B0 P , 3 i e R I
G SRt A AR T, TR AR i LD,
R 1.1x10° CFU/g, R 5 A 8K K A Rl RE AR, BR7E
g FEL AN R L BRI 9 .51 (e 1T 1K 2),
2.2 HHRTOSIHIERE
2201 EMEEANIERGN S0 YR EIE
Bn (E3), B ETOST A >4 TG R M B, P 1A A [
MR, A A, K /N 292.08 pm x 1.56 pm, 32 ],
1~ 2ARMEBAMR AR , A Ak S R AN 25 SRR W A Pk
M B, X O/129 AU, AN 7= 246, TETCER R K
19%NaCl Jif 7K .6%NaCl Jif: 7K .8%NaCl Jif: 7K .10%NaCl
PRI A, FEE SRR IR LT IR
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F1 DPREREE N TR TOSIER
Tab.1 Pathogenicity of TOSI1 strain to golden pompano

sl WA/ (CFU - mL ") ¥ /mlL SR FET R FET-2 /%
Group Bacterial concentration Dosage Individual number Death number Mortality

1 1.2x10° 0.1 20 17 85

2 1.2x10° 0.1 20 12 60

3 1.2x107 0.1 20 3 15

4 1.2x10° 0.1 20 0 0

5 1.2x10° 0.1 20 0 0

XTHE Control — 0.9% A= #£E7K 0.9%Saline 0.1 20 0 0

BT A BUK F @As S (kR ) K2 et EHEUKR A Ay (Fikas)
Fig. 1 Gray nodules scattered on the spleen of diseased fish Fig.2  Gray nodules scattered on the kidney of diseased fish
(Arrow) (Arrow)

K3 BERTOSIFEH B FRTEA

Fig. 3 Electron micrograph of TOS1 after negative staining
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W, ZEDCIH R, I ZOEH, HE HAA 1T ~ 2 mm,
HoAth A= FRAE AL PR AR WLER 2, API(32E) %5 TOSI N

A0 LR R AT R (Photobacterium damselae
subsp. Piscicida), %ID:99.9, T{H: 0.51,

R2 BEHRTOSIHEZABENIERENER
Tab.2 Main phenotypic traits of TOS1 strain

B A KL B A Rz
Phenotypic trait Detection result Phenotypic trait Detection result

d—Fj 2% D—glucose +, 755 Aerogenesis UPRENETRE Lecithase

HEBE Saccharose - HJECT Gelatinase *
L-B[$7{f1 L-arabinose - NE 5Tt Lipase -
- 2584 L—rhamnose - & TR FIMiF Caseinase -
a—-Z 5B ¢ —maltobiose - K UK it it Arginine dihydrolase *
d-ZZ 2B D—maltobios + SR Ornithine decarboxylase *
d- 24— B D—cellobiose - W R R Lysine decarboxylase )
d— Vi Eep D-mycose + DNA fi§ DNA-enzyme -
25— BF Melibiose - B- 2 ﬂ—galactosidase -
B Antiquity sugar - a—TEBETTHE a—glucosidase -
d- H#EE D-mannite - B- AR B- glucosidase -
JUEE Tnositol - B - #iH s R O —glucuronidase *
D- B[ D-arabite - L— RAE R T Wi it L—-asparagic acid arylamine enzyme -
425168 Adonitol - V-p -
d- 1AL D—sorbierite - 5[ Indole *
K% Salicin - H,S -
LM Esculin - FAEIREL Citrate -
WA Amygdalin - N Rtk Malonate -
EA4LTE Oxidase + 5— i B g BERER 5—-oxogluconic acidsal -
filtfifi Catalase + d-2FFpEmRER Rk D—-galactonic acid sal -
KAEF  Urease + AN LR R BN—acet—glucosamine -
VER il Amylase + *

2.2.2 16S rDNA FHIRMARGZEEZT A AUnITE
#1168 tDNA Fr B J&E 1 418 bp, % 5% GenBank
Bl e AT R IR A R, B R T 5 R 1eli36615, 7R
FHIT 9 200K R 45 2R v, 5 &G IR 40 T 1Y 168
rDNA BE R 741 H AR RS A rb e B m] PR 2 v 7
B CHT 1 I8 Ak, M GenBank F #% H: 16S tDNA J¥
51, F Phylip B R G, K Xtk 532 A\
K ICHT B A A Fh (Photobacterium damselae subsp.
piscicida) e 23T (JE 4), FEALL 3K 5199% L) 1. 4
BICA RN BAACRAE 508 F R 55 N 0 R SEFF IR
AR

2.3 ZHERNL

231 BEHRTOSIXMAEIMAERZGWAIERME W
B3R, WK TOS1 XS Z2 Rt I R 10 25 4 3 7
At it BAE 20 R BT 259 b i 0 B0 X AT AT

— 2y L e AR X — AR S R R
232 HEMTOSIX SRR EGRGERYE Hik
TOS1 Xt Z i v B 245 1 TR Uk (R 4), T X6 7 A4
14 (Psidium guajava ) AR (Atractylodes lancea) =
JE U (MBCAE : 10°° g/mLL), Ho W 2 A 85 AR (Lsatis
tinctoria) (MBCH: 10~ g/mL),

R

% N AR CHF B & R (P. damselae subsp.
piscicida) ¥ #% FR 0 A A EL T 8 KB (Pasteurella
piscicida) . FE NAAINE (Vibrio damsela), 27 £ Y45 T
FLURR S 0 2l R 58 0 26 e B e L R
F 19634543 15 [ BF A= AR 5 (Morone americanus)
FIBE 5 YR A (Morone saxatilis) '™, B J5 ™ 8 Jak Wy
H A 1) H 2580 (Seriola quinqueradiata), [5)Bsf .5 |
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Photobacterium damselae subsp. damselae

Photobacterium histaminu

Vibrio damsela

Photobacterium ganghwense

704 Vibrio sinaloensis CAIM 752

1000 Vibrio fischeri
I —1100 677 ———————— Vibrio proteolyticus ATCC 15338
692
998
E@

Vibrio carchiariae
Vibrio carchiariae ATCC 35084T
Vibrio harveyi NCIMB1280T

Photobacterium profundum

L1331
100 Photobacterium iliopiscarium NCIMB 13476
1000 Photobacterium kishitanii NCMB 844
655 945
Photobacterium phosphoreum
I:] 000 Photobacterium leiognathi ATCC 25587
Photobacterium mandapamensis ATCC 27561
Photobacterium damselae subsp. piscictda NCIMB2058
ﬁ@ TOS1
Photobacterium damselae subsp. piscicida
K4 LT 168 rDNA KN FFIRE A HEE TOST 19 R SR 770
7 AR R 1000 Y S ARERIN ) bootstrap {H .
Fig. 4  Phyogenetic tree based on 16S rDNA gene sequences of the TOS1
Numbers on the nodes indicate bootstrap value of 1 000 repeats.
R3 FEHRTOS1X 20 ML 4 R4y OBV MK 45 3R
Tab.3 Susceptibility tests for TOS1 to 20 different species antibiotics
S5 7k o 2 S
Medicine Antibiotic content in a scrip Susceptibility

WP 2 Norfloxacin 10 pg I
NP A Profloxacin 5ug 1
FHIIPE Ofloxacin 5 g R
F#RF Rifampin 5ug R
FHEZR Penicillin 10U R
ERHHR Ampicillin 10 pug R
RETFHHR Carbenicillin 100 pg R
Z I Sulfamethoxazole/Trimethoprium 1.25/23.75 pg 1
217K Erythromycin 15 pg I
FIEEE Kanamycin 30 pg R
PKK#Z Gentamicin 10 ug I
A B % Chloramphenicol 30 pg 1
PUFRZ Tetracycline 30 pg 1
ZFHHEHZE B Polymyxin B 300U R
H4ER Foroxone 300 pg R
Hr#i 2 Neomycin 30 pg 1
SLAMEME Cefazolin 30 pg R
JIly% % Vancomycin 30 pg R
BERFE Streptomycin 10 pg I
Tl Bie SIEME - Sulfisoxazole 300 pg R

T RANEUEG LR EERIURS S. e BERURR.

Note: R. Resistance; I. Intermediate sensitivity; S. Sensitivity.
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R4 28R EZ KR E % TOS1 H S/ MIERE (MBC)
Tab.4 Minimal inhibitory concentration (MBC ) for 28 Chinese herbal medicines to TOS1 in vitro

SRLELTLES MBCAH /(g + mL™) SRLELTLES MBC{H/(g - mL™")
Chinese herbal medicine MBC value Chinese herbal medicine MBC value
F O Psidium guajava 10° FL Ruta graveolens -
AR Atractylodes lancea 10° HETL> Nelumro nucifera -
FEME Areca catecthu 10" K& Llex cornuta -
Wik Scutellaria 10" WEAR Lsatis tinctoria 10
T3 Eugenia caryophyllata 100 FLBRT- Schisandra chinensis 107
ZF0SE Andrographis paniculata 100 FAR Atractylodes macrocephala 107
WAEE Cinnamomum cassia 100 LEIRHE Gynostemma pentaphyllum -
KRt Polygonum chinense 100 HT Viola labridorica 107
AEB Zanthoxylum bungeanum - L iF Ligustrumlucidum 107
HRR 2 Melia azedarach - AT Paeoniae lactiflorae -
WU Herba paederiae - AR Llex asprella -

W25 48 Chrysanthemum indicum -
E B Stemona tuberose -

BEL Polygonum glabrum -

JRZEJZ Trichosanthes kirilowii -
3B E Stephania terrandra -
GHRAE Lonicera japonica -

= R A PR R AR

Note: “~” donates non-effectiveness to the bacterium.

B A 45 S 11 I T R 2 T T K 7 3R B
TE G 18 ~ 20 CHER . AN
0 TR I T 2 I O REIR A B 22 S, T i
T 85 (Cynoglossus semilaevis) W) K 12 38 T, HJE IR
FEERIN PR S LT 10055, A ) T DL AR
PR B 0 SR 2 B R Y 0 2 %
# fh (Rachycentron canadum) B R W (Seriola
quinqueradiata). 4 8 (Sparus aurata) 25" 5 5
FEBRESREIR LRI, 2 N IE 0 BRI 1 (L2575, B
LA, FRFHIME RIS Nt RO A A .
o A LA, A 8 DA 1 1) DI 55 65 ) IC R s
WS QTR -5 M ARGE A I AR AR AR A 22
Sto RINTEYR R B 2 BER B 6 2k eI, BH 22 T
78 o0 (| M2 A0 7587 FeT AN R = 1| s 8
TR IS P £ R AR AEAT S 5 T B S5 0%
Bfe 1 PRI, (A B 2 w2 e T L Jen] WAk
FRREAR . 2R IR L I B SRS TR 7R AR SR
SR 22 A IR Y B P 25, TR E 5
o 11 B P RN T R DL P G2, S MR AR
R 451, T ELAE A 039 H R E i 2 2
YL A RER WA R 45 T AR

H T 32 SRR 1) A0 A R 8 AN B MR

EPR BT AR AN, o TR 2 B, PR A
T BARXESEA T2 B MBI i, S B R AL T
P . WIR7E SR B OR A, R i)™ B A B AR
5 MBAEAAE VIR R AE . HATHIHT 5O,
F N LOEFF R A A E BRI T b
PGS IS 0 28 AN 255 0 i I B T
Az B LA 8 T LA LR B4 I 4 T 7K R - IR
BRI, LABS gk i A I AR e 52 P , S
ARt DT 5 R R R AL R K b St 1l BT 72 Y
KA MEANAMLZR A0 2R A5 ] AR LR A 2140
P, 38 3 R M 2T 3, S AR T S s T g
K FHALGEINIE st (EREERE, 1
AT 5EAS BT AR TOSTHATIR SR o 3 M4, HLOR
TR NRLE A U, 0 P 32 T ) R 10 o M A/ )
R T B T BRSO LA fptt—22
W,

FELGIB IS 7 1T, 20 Fh 323X 259 Hh TOS1 X}
WU R AN R SRR OGRS, FE
RIE B I N AR R R SRR M B 2E 25 L
B SR —E TR R AR R Y
K AR FH 2 A ST g [RI2 25
RBSFAK Y. 28 Fh 2R F 25 LI AR A AR
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HOREZG LB SR 2 WA T B
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[ 11X, 2L, SRR as ) RIRIe & & [T ]. hEK
TR 2005,12(6): 786-788.

[2 8k, BB aEES N T 32506 [ ) . fR k™, 2006 (1):
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[3 ] 5k HTK, BETTRE . A 25 DI T S5 A [CBR 7 S PRIR A A
5211, BRI, 2000, 19 (4): 499-505.

[ 4 ] Z=PRIK . DI BRAE A ¥ X IR AR SR A [ ). g AF
F5H K ,1994 (4): 48-51.
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SEGE LT ] ARMEE 2541, 2008, 28 (4): 49-53.

(7] Exulie, X8, EVLH, 5 250 IE R 62 (Trachinotus
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[ 8 1iBR AL SR IE , PhBrAE, 55 1 56 AN Al 5 2 ol i A
TG G B8 6% (14 21 S0 BT [ ] RGE K72 B
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(10 JZRF5 2R, 20055 . WA B AR Ge e T [ M ). dewt: B

L, 2001.

[ 11 ]Polz M F, Cavanaugh C M. Bias in template—to—product
ratios in multitemplate PCR [J]. Appl Environ Microbiol,
1998,64 (10): 3724-3730.

[ 12 ] NCCLS performance standards for antimicroial susceptibility
testing [ P ] .Sixteenth informational supplement,2006,
M100-S16: 48.

[13] Wang Y, Han Y, Li Y, et al. Isolation of Photobacterium
damselae subsp. piscicida from diseasedtongue sole
(Cynoglossus semilaevis Gunther) in China[J]. Acta
Microbiol Sin,2007,47 (5): 763-768.

[ 14 ] Snieszko S F, Bullock G L, Hollis E, et al. Pasteurella sp.

from an epizootic of white perch (Roccus americanus) in

Chesapeake Bay tidewater areas [ J]. ] Bacteriol, 1964, 88
1814-1815.

[ 15 Magarios B, Romalde J L, Lopez-Romalde S, et al.
Pathobiological characterization of Photobacterium damselae
subsp. piscicida strains isolated from cultured sole (Solea
senegalensis) [ J]. Bull Eur Assoc Fish Pathol,2003,23 :
183-190.

[ 16 ] Zorrilla 1, Balebona M C, Mori igo M A, et al. Isolation and
characterization of the causative agent of pasteurellosis,
Photobacterium damsela ssp. piscicida, from sole Solea
senegalensis (Kaup) [ J ]. J Fish Dis, 1999,22 : 167-171.

[ 17 ] Baudin-Laurencin F, Pepin J F, Raymond J C. First
observation of an epizootic of pasteurellosis in farmed and
wild fish of the French Mediterranean coasts [ C ]// Abstr
Sth Int Conf Eur Assoc Fish. Pathol, Budapest, Hungary,
1991: 17.

[ 18 ] Ceschia G, Quaglio I, Giorgetti G, et al. Serious outbreak of
pasteurellosis ( Pasteurella piscicida) in euryhaline species
along the ltalian coasts [ C ]// Abstr 5th Int Conf Eur Assoc
Fish. Pathol, Budapest, Hungary, 1991 26.

[ 19 ] Snieszko S F, Bullock G L, Hollis E, et al. Pasteurella sp.
from an epizootic of white perch (Roccus americanus) in
Chesapeake Baytide water areas[ J ]. J Bacteriol, 1964,88:
1814-1815.

[ 20 ] Kusuda R, Miura W. Characteristics of a Pasteurella sp.
pathogenic for pond cultured ayu[ J ]. Fish Pathol,1972,7:
51-57.

[ 21 ] Toranzo A E, Barreiro S, Casal J F, et al. Pasteurellosis in
cultured gilthead seabream, Sparus aurata: First report in
Spain[ J ] .Aquaculture,1991,99: 1-15.

[22 ] Toranzo A E, Santos Y, Nitez S, et al. Biochemical and
serological characteristics, drug resistance, and plasmid
profiles of Spanish isolates of Aeromonas salmonicida [J].
Fish Pathol, 1991,26 : 55-60.

[23]Liu P C, Lin J Y, Lee K K, et al. Virulence of
Photobacterium damselae subsp. piscicida in cultured cobia
Rachycentron canadum| J |. J Basic Microbiol,2003,43 (6):
499-507.

(24 ] FHwhiE , 1 J1 3C, 1506 . 7K 2 A0 BB v JE B
Her EpBIFAEDL [T ). B 7K™ ,2005,1(6): 72-79.

[ 25 ] Romalde J L. Photobacterium damselae subsp. piscicida:

an integrated view of a bacterial fish pathogen[ ] ]. Int



54 FH e IILEREEIE N A0 ROCHT AR LAY 7 2 458 1027

Microbiol ,2002,5: 3-9.

[ 26 ] Fouz B, Barja J L, Amaro C, et al. Toxicity of the extracel—
lular products of Vibrio damsela isolated from diseased fish
[J].Curr Microbiol ,1993,27: 341-347.

[27 ]Osorio C R, Romalde] L, Barja J L, et al. Presence
of phospholipase —D (dly) gene coding for damselysin
production is not a prerequisite for pathogenicity in
Photobacterium damselae subsp. damsela [ J]. Microb
Pathogen, 2000,28: 119-126.

[28 ] Sugita H, Shinagawa Y, Okano R. Neuraminidase pro-
ducing ability of intestinal bacteria isolated from coastal fish
[J]. Lett Appl Microbiol ,2000,31: 10-13.

[29 JArk S, Roh I, Paran N. Epide miology and path ogenesis of

Vibrio vulnificus | J ]. Microb Infect,2000,2: 177-188.

[ 30 ] Martinez-Manzanares E, Tapia-Paniagua S T, Diaz-Rosales
P, et al. Susceptibility of Photobacterium damselae subsp.
piscicida strains isolated from Senegalese sole, Solea
senegalensis Kaup, and gilthead seabream, Sparus aurata
L., to several antibacterial agents [ J ]. J Fish Dis,2008,31,
73-76.

(31 ] EHuHE, MREeA: . weiriiSE 25 Y 7e K = FR 50 b it i FH A
FMEBL L 1. BI757K57™,2007,3 (3): 73-79.

(32 ] EFili€, EVLH 48130, 55 . 458 5K AR S -l
I AR 25 VERTFE [ ]. B T57K5™,2007,3 (5): 1-6.

[ 33 ] THiilE, 5850, 148 , 45 . A2t K hirSois st
TR ERIRRIAETSE L) ], B J7K7™,2009,5 (6): 19-24.

Isolation of Photobacterium damselae subsp. piscicida from diseased
golden pompano (Trachinotus ovatus Linnaeus) and its drug sensitivity

WANG Ruixuan', FENG Juan', SU Youlu', LAN Xiangbinz, WANG Jiangyong1

(1.South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. American
Soybean Association Shanghai Office, Shanghai 200336)

Abstract: An epizooty occurred among cultured golden pompano ( Trachinotus ovatus) with high mortality in
Linshui of Hainan province, China in 2006. Diseased fish exhibited no obvious symptom, though pathological
observation showed gray nodules scattered in spleen and kidney. A Gram-negative bacterium ( designated strain
TOS1 ) was isolated from its spleen. Pathogenicity assays revealed that TOS1 was virulent to golden pompano when
it was challenged by intraperitoneal injection and the LD50 was 1.1x10° CFU/g. The 16S rRNA sequence of TOS1
demonstrated high similarity (99% ) with Photobacterium damselae subsp. piscicida. Phylogenetic analysis results
also indicated close genetic relationship between strain TOS1 and P. damselae subsp. piscicida. Additionally,
morphological, physiological and biochemical results verified the identification result. The pathogen had strong
hemolytic and protease activity and was sensitive to norfloxacin (10 pg/tablet ), profloxacin (5 pg/tablet), gentamicin
(10 pegftablet ), sulfamethoxazole/trimethoprium ( 1.25/23.75 pg/tablet ), neomycin (30 pg/tablet ), streptomycin
(10 pg/tablet), chloramphenico (30 pg/tablet) and tetracycline (30 pg/tablet ), and very sensitive to two Chinese
herbal medicines of psidium guajava and atractylodes lancea (MBC=10° g/mL) . [ Journal of Fishery Sciences of
China,2010,17(5): 1020-1027 |
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