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BRI 5 N AL o BR8] PR 12 75 A7 7 5 1L 2% R S 25 (AT )
22 5, DR i 22 Sk RE T L% SR BL7E R AUk
b, FE = TRA BT

IJLARR, fEFRECERIE TR I,
o AR A B £ 1 19VARE o o K 7 9 £ 2 R R 5 A
RICHF R T A B 224010 0 56 N A RO AT TR 7 1
§ 5 W K SR FE 00 B B i 2 —, 7 7 AL T #RRS
e [l 7K IR B0 7 Ml 10 Bt B A JREA) 18 15 A o L
AN TR A 25 R M SR A R 114 & N 8 K AT T A B 7 AT
e W] 8 0 RO P 25 57, i B AR T 1 2=
B RAE o ASWEIT L SE IR S AR AT 00 00 B A GO fil

Sebaste sschlegelii, K328} Scophthalmus maximus

F1 FREKRR 25 KEAEBRATEEAETHEEKKIR

'M@AWME

fitith Albalone . K752kt Hexagrammos, #5415
i Epinephelus . 23K NG BEt Epinephelus. Sp. .
X8 Paralichthys olivaceus %56 3758 A W) ) Z2 bk
F N ARG R R R BT X4, X e AR AR A
FCFRAE | 25 B0 LA R I3 I AR 1 5 22 01 38 U RRAE
1) 26 S EAT T A B B ik, AH OGBS 45 R AT S 2 A
0 ST TR O PR ARSI | O AR 5 T PR 1Y) 2 DA
g5 v i il 25 B T AR LA

1 MRErE
1.1 XBARERBRALAF L

IS 52 N £ & SGHT TR iR R TR T it K ™
SRR R N AR B T RR, 3R 25 bR, HrEinE R
SYERTRINGR 1 s FrA sk R E AR K=
[ 7 (TSB) B 15 37 e 471 AL 19 11

Tab. 1 Different strains of Photobacterium damselae subsp. damselae

TR 5 15 ¥ 43 X dk I3 BAEDY TR 5 15 ¥ BRI AEES
A Kb INZR3EM 2013.05 N It IR 2009.06
B VI G-t INRK S 2017.05 0 R IR I r 2009.07
C VGVt INRK S 2016.06 P VI G-t IWRKS 2018.07
D VI G-t IWRK S 2016.07 Q Kik<8 IWRKS 2018.07
E VI G-t IWRK S 2016.09 R VG-t IWRKS 2018.08
F VI G-t IWRK S 2016.11 S g S B A T T Ik 2016.11
G VI G-t IWRK S 2016.08 T YR AKG B EL 2016.11
H VI G-t INRK S 2017.01 U By REAKG B EL 2016.11
I KAt TLIRE A 2012.06 Y A B AT 2016.12
J pE YL IR E A 2010.06 w BH®EMARKM  HEET 2016.12
K VG-t IWRK S 2017.06 X pE Tt 2009.06
L VI G-t AR K 5 2017.05 Y fify ff1 IR B 2010.08
M It 2R B r 2009.05

(R 9 A SOAT B Fh 2 [a) B AL F8 bR 22 S ad oK,
WA X AR S, R EE R T R A 22 R 2
B, JH 16S rRNA DL} ureC JEFIXS 25 kbR AT
AR CAT R Fp 4 2O Hodr 168 rRNA FE R 5
YIF5)H: F 5-GCTTGAAGAGATTCGAGT-3'R 5'-C
ACCTCGCGGTCTTGCTG-3', ureC KL 514751
: F5-TCCGGAATAGGTAAAGCGGG-3'R 5'-CTTG
AATATCCATCTCATCTGC-3', PCR J )i 44442 95°C
A5 P 4 min, 95°C254 1 min, 60°CEYE 1 min, 72°C
FEAH 40 S, 30 MEM, feJ5 72°CIRTE 5 min, 4 CLRAF .
AR IGHFTR DNA DL R IG 8 2K s e 28 s g

1.2 A A s

gl Ak J5 Y B R 22 IR 0T & (Ol A b st
FRFERHEA A RHIATY A5, i W52 T Bk
A . W AT 50 A B AR B2 =10 40 A
A A A R AT A TR B AR Y A 3R R R R
28°CHEFR 24~48 h J WA [R] P Ak 9 A= B AR 4K S
1.3 SRR K

R K-B 48 A 80k TS R B R b AR R
RS, 2R R W B BTN R PR A R A D
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DA P Rl 0 B A 5 5 I R S 30 = A AL 23 (CLST)
iU S oA A L 2 ) URR
1.4 Ao ge ) R

W iE AL RRTE TSB Bl 3R 2k b alifbsh s, 4
SIPRBCAETE T 1.5 % NaCl #8 PHl% 1x10° cfu/mL
PR B, T IC R AE & bl Rk SR T 1l
Wz E(-FA i TSB B 8% 5% 3 K o R =
55 CHRERN 5% P04 - 45 - ) o sSFPESHE, #
I-F A 3] TR BSR4 D, 28°CHEFR 24~48 h, il
SRV MG
1.5 R E REAR

G K-B 258040 75 DRSS R, Phik 2 K5
Z B, ARVE, RAWE, HREVDEUKIERER 5
it 56 N A B G HT B 98 N A0 0 A R (0 25 W 1k A 7
e/ VR B A SN

il %% 1x10° cfu/mL V& JE I B2, LA 10 £ A6
JERREZ 107, 10°, 10°, 10* cfu/mL 3k 5 BB, 2351
FERDT IO B AR LN, Bl 180 pL, BB E 3
ASEAT, A S uL1% TTC ¥, 28 CHEIER 77, Mff
2y A B A KA ISR A L A e A5 LA B, A
B 1.5 h W% TTC 28 (0GR LARH 42 R B

W imE R r) 5 Mei AR E B, ZHEfR . A
FIPE . NP A . RV EEER 320, 320,
80. 80. 80 pg/mL MYJFME, VA AGFBELHEI T
FiRe, oy A RE 8 BRIE, H 0.22 pm FLARUE RS T I8
B TR o 23 500 20 pL S BhR AR AR S 19 25 SOk X 3k
BARWAERE, 25 10 IR R B M B4l o A
20 pL JEPR ALK o 4RI R AL 1310 cfu/mL B &
W, TCTRERAE T A S 24 SRS I DX 3R 9 4 % B X
i, BEALAN 180 uL, A FHXMEANJCIE TSB Ktk
180 pL, =ANXIRIMA 5 uLTTC %W -

2 ERER

2.1 BAMBERRALE

25 BREARRTE TSB 372t 14555 24~48 h J5, ¥
EHENEYBIE %, REOGHE, il irE
T, HREZE 1~2 mm(BE 1-a), § 2% KRG H:(E
1-b). DA 2 EB R R BETE TCBS(E] 1-¢) FAEK .
BEHREE(E 1-d)F, A RS BUFFIR . SRR
MR, FEIARK/NAN (1.8~2.2)umx(0.5~0.8)um
25 BRE A 16S rRNA LU K ureC F:H 59 (F 2)4 1

. H@ART/CLE

JEEIHBIPIZR AT, AR/ NI 267 bp Fil 448 bp,
LY D IEINV. SR PIN R IA S

B SE N ROGHF B S6 i A B RROE A5 45 AiE
Fig. 1

Morphological characteristics of Photobacterium
damselae subsp. Damselae strains

Hra: TSBAKMEEES; b: F2RREEES; o TCBS AKH
WEIEAS; d: S5 FMEERIES

2.2 A A AR

FIr Y 25 MR A B AR REPE N SR 2 iR 25
PREN T 3% BRMR/K . JoEh oK . A0 . JILEE
3% NaCl ONPG D) JHE & R SUK i g <5 22 Fh A= 4kt
BRI T B — 2, RTINS RER  RER
fitf . R DR B LA K TG 5 R Rk 4 FhAE (bR
P DU S B R 25 bk
2.3 BEAMEE Sl EF oM

FiFA 25 #REE , IUCH IRk 280 T IR0 B I
MEFPE(K 3-a), MHAY 23 MRE R T o 710 BDER
S3 U ILAREPE (B 3-b)

24 RAEBZBRERBEHH

25 HREEPUA R A RN 3 Frn . ET
() 38 Pt Z 25, 25 BRIEXT T RERIR  BERE £
B M R L R OBIREE R S Rt
ERBRIE T Y5, XERP VR R %
KU R SLARENG | AR AR 6 At
A RPN o B o B U Ay 27 R R
YA B R B4 RO 55 R 40 TR PR 2 BRI B 42
B Rk 22 8] 80T A S 0 25 W R 2 S vk
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B2 ORIFIR R 2 PCR F=4) (1 B I i v bk
Fig. 2 Agarose gel electrophoresis of the multiplex-PCR products obtained for the different strains
1:: 267 bp 1 448 bp 43 HIXFIE 16s rRNA Fl wreC FHY 1 BeR/; Fi's A-Y AREARF R, 25 A0 BRI TSR 417K B X RS

KA FH DNA

- J—/Vl

B3 AN SR AR A AT 1 S N F0 M0 Fof T A 119 95 i 2 2R
Fig. 3 The hemolyzing characteristics of different strains of
Photobacterium damselae subsp. Damselae

a: B VA b: o 43 1ML

R2 ARKRBRERBLREZEER

2.5 mAWRARELSH

Mz 4 PR, WINASFEVREE M Z80ERR 5, 2508
PRA S/ NI R B A 2.5~10 pg/mL, BEHk A /)
MW EETE 20 pg/mL, WPk K. T LA W 5/l
AL ) 2 T 320 pg/mL o RIS [ v B A BRI VD 2
Joi, BRTEAR KR W Ak, Ay 24 R B AR S5/ M B VR 5
BIET 2.5 pg/mL Z 18] o WRIAS[R) e B ()98 S5 U0 A
ARV R R ZHTHEE BT, 16 HRE MR/ NI
WP 22 ik, Hodm /MR N 0.625~160 pg/mL
RS (T

Tab.2 The Physic-biochemical Characteristics of Different Strains

5K WG >
A B CDE F G H I K LMNOZP QRS STUVWXY
TR FRRIK T R
3%NaCl JiE Rk + + n + +
6%NaCl Rk o+ o+ o+ o+ o+ o+ o+ o+ FoF o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
10%NaCl Bk oL S oo
3%NaCl 4 i + o+ o+ o+ o+ o+ o+ o+ + + o+ + + + o+ o+ o+ o+ + o+ o+ o+
3%NaCl JHEHH - - - ... -+ o+ - - - - - - - - -
3%NaCl H # B e S e e e oo
3%NaCl FIHi {1k e - - - e - e e e e e e e e
3%NaCl FLHk T s e e e e e e e e e e e e e
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Tab.3 Antibiotic resistance test of different Photobacterium damselae subsp. damselae strains
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> H > H H »  H * H HE® & ¢ 6 o=
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H H > HEHEEBEUBEX>XHEBE®O® ¢ o o
¢ H > H H % % % % % H * & & & ¢ & =
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¢ H > H HEHE> %» % HHEH® & ¢ ¢ o~
> H ¢ H H H H HEH EHEBEG® O o o o

 H > H H H % % % » H H & & ¢ ¢ o

H > H > H H EEHE>XHBE® O ¢ o o

H > H % > H H EHE > HE® ¢ ¢ ¢ ¢ O
H H HH EHEEEEHEGBEHEUGE®O® O® o o<
H > H H > HEEBEX>HEHBE®O® ¢ o o O
H H > HEHEHEBEIBE>HBE®O® ¢ o o~
H H > HEOé *x HHEH * HHE® & ¢ ¢ ¢
H > H HEHE> % % HHE® 6 ¢ ¢ o -
H & H & ¢ H H EHHE * H *x & ¢ ¢ ¢ o C
H H HH EHEEEHEGBEIEUGE®O® O o o <
H H > HHEEEBEUEUBEUBE®O® O O o=
¢ H ¢ H H H HE * HEHE® ¢ O ¢ o <
H H HH EHEEEEHEGBEIEGE®O® ® o o <

Marine Sciences / Vol. 43, No. 6 / 2019

—_
O



HRRTL » |7
H@A RTICLE

%
W

PUERRI

=
=
C[U

n- Y
7S
LiPIEES N
JekE IV
SRR

RIREH
RRER
BIRtr 2
FFE R
) 48
B 27 75 2%
JekE VI
MHE R 92

&

&

P
® O O X & 6 6 6 O O Xt O O H O O O HEHE >
% % % H % % % & & & & ¢ ¢ X * H H » » BT
L ZBE ZER JEE JER ZJEE R JEE JER 2R JEE JEK JBE 2K 2N N I R N S JNe!

L 4
@ % & & & * H & & ¢ ¢ ¢ ¢ ¢ X+ H E E % BT

L 4

L K 2R JEE 2R JNE R JNE R JE JBE 2N K R K K BN BN BN BN B JNe
L R ZER JEE JBE 23K R JEE JNR JNE JBE JEK JBE 2R JNB N DN B NN I e
LR R R R R JBE R 2K R IR R 2B JBE K JBE R JNE R 2NN IR Ji
L K 2R JEE 2R JNE R JEE R 2R JNR 2N JEE R JBE R JBE R JEB SN IR JEY
L JBE B JEE R JEE JER 2R JER JEE JEE 2R JEE R JEE JEb N BN B R 2N Jlo
@ % & & & & 6 6 O ¢ O H X EH B EEE
® & 6 H & ¢ X & 6 ¢ 06 ¢ ¢ Xt & B HB EH EH ¢ K<
% & @& 6 & 6 6 6 OGOt HE e
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Tab. 4 The S Antibiotics MIC of Different Photobacterium damselae subsp. damselae Strains (ng/mL)

[l ka2 ST — LU v
ZRIEMR ZANHE B =N TRUY ) WHY A EEV R
A 20 5 5 2.5 10
B 5 5 5 0.625 10
C 5 5 5 2.5 10
D 2.5 160 0.625 <0.625 0.625
E 2.5 5 0.625 <0.625 0.625
F 10 10 2.5 <0.625 2.5
G 2.5 5 1.25 <0.625 1.25
H 25 25 0.625 <0.625 0.625
I 25 10 0.625 <0.625 1.25
J 2.5 20 <0.625 <0.625 <0.625
K =320 25 =380 =380 =380
L 10 10 5 2.5 10
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B33 o |5
i H@ART/CLE
HIBRZ = - LS e : -
e ZHi % IR B HND R DR

M 20 5 10 2.5 20
N 5 5 0.625 <0.625 2.5
O 10 80 2.5 <0.625 2.5
P 10 5 5 2.5 10
Q 10 10 5 2.5 10
R 2.5 40 =<0.625 <0.625 1.25
S 10 20 2.5 <0.625 2.5
T =320 160 5 2.5 20
U 10 20 5 2.5 20
v 5 10 2.5 =<0.625 1.25
W =320 2.5 =80 40 =80
X 2.5 80 0.625 =<0.625 2.5
Y 2.5 20 1.25 <0.625 1.25

3 AN S

e N ARG TR 36 N A Bl & —Fh RE L 2 Fh
HEVEAE I IEORTE, A 1981 4F 1 YOS 2 B R
e R, SR Z R TEAEY il e N
RICATHAHIE . Hassanzadeh 25701 B 10T v Y
H75H7 85 (Caranx sexfasciatus)H 73 55 H 56 N R EHF
RN, HIESE T HAEAGR MM . Vasecharan
ARV N BN B R 7 5 S AT B IECRE IR A B 1 6 R (Penaus
monodon) ™43 55 H 14955 JE TR B IE 52 Ok 36 N fa R G
T N AR FR [ 8 A 56 A RO TR AN [F]
FEFHA YRR IHGE, I Liu ZP2HRE 56 A0 KOG
W A B YL B H MR (Exopalaemon  carinicauda) BUH
JBERRAE 1 WA I E KR AE TS Zhao ZFPIHRGH Y
e N AR CHT R YL DN B BB 62 (Trachinotus ovatus)4)]
), o AR O . R EE LA K R R S AT I 7
FFREIET R RBKIE N, S8 N EGHH E N
— ] JE Y 22 I 7K 7 B8 AR W) R0 R 4 D, R
K SR Y i R R AR BT 3 1) JE

AHFER AT 25 B P 56 N 0 RO GHT TR 36 00T
FRERRE 53000 438 A TR B KEE 6T | 17 [ fil . A B
i RNt ARG K IR AEY), XX
PR R A 22 e e HEAT 0 A, A B T ARy TR R
Fe N LOCFF R B A GO, ST InIR A bt 58 3L
SO LI AN AT R A 0 B 45 B A . AR AR b Ry
PR BRI 25 R W, 25 BRERXT 22 PR FE bR B
TR —EUE, U 4 PR 2 S, UE

Fe N A0 R EHT TR I N A0 B ) A B A= A6 3R BURRE AR
XA, 32 AR 53 25 Bl R A 3 045 e A B o 17 AR i
YA R Y URMELL K 5 M AT AE R /NI B
FERINRES SRR F, RIS R 25 R AR B X ik
HRRE 11 MPiAdE R BUSE TR R 225700, X H
A 27 FPLA R BRI 25 I B W . T 25 PR
WX S FREgURBTAE R MIC A B 2R, X—
G F, N [F A AN (6] 5250 2855 ok YR 1 [R] — B
g DR B L2 W SRR MR AR L B B AR B A AR R, AT
RETH 25 5 Z BN RSS2 o R B PET X 26 Bk
FLERE (Lactococcus)) MIC WFFEes Rhdg i, ##5H
AR R . FRAEA . SRR I A
R0 24 R 7] e S 2 U D TR A T 24 22
T 2 UL AR, ASSCIS Bl MIC 1Y 5 RS 254
RGP A 2R 25 W SR (W 20 S I A5 R L, Y
R — 2 TR G B AN R 56 N £ & GAT TR TR iR =2 18] 1)
R E S, L R4 25 © Bk [ 5K ) Ry 2R
Mz, F, HOCHREERAUEFRHFS %, AEA
AR E

ARIRBEIE B, AR 56 N A & G TR 26 A fTF
T TR ok 2 ] 4 5 1ML RE ) 25 7 0 3, 25 AR AR AR 2
BRI T A B B I, T LA 1) A RS BRI
MLRE ST IEANTE th o Y36 N A0 R OGHTF R 1Y 2 B0
AR Ay ot PR i e, PR H R 2 80 9 S OCTE T
Fe N AROCF B R B = AEHLHI, % im v 2R 2
TR YRS R B ) 1) EE AW R AR —, A 2 A
SICTRT B TIE S LB e 55 08 A ) s 5 R LI e, 0 7 Vg
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AL I 0% 1R (Vibrio Parahemolyticus) Ak
FEW R I 1L R 5 BV R (Penaeus  orientalis) W INLAE,
T R 45 POV R B A A 1 L 3R 3 TR A 3R R SR R P
(Aeromonas sobria)RE5 | ¥ ¥ 4: 8 (Carassius auratus
auratus) BARF H MR . ZIMFRFH RN M
RICFF I Nt TR AF 764 GBS ¥5 IILR Dly . Phly
P A& Phly C %W it 35 K LA e i i i A il Plp V 45
BAV MG BT B X, AR A R A
JROGCHT B TR 1 200 ) 56 7 1) o AR gl R AR
MAET A 22 57 o T 0 5 1ML E ) R o R S00 ) =2 1)
AR I DG 2R, ANASCAT AP ss 1A v B0 1 56 A fB KR
JGHF TR 28 N A A BE R ORI, XTIk SR 5E 7l
RS I 56 N f RO TR Y SRR BT A 4R
RS TR A) DLRL M 2t R AR I S5 1 ik, LAy
LRI AT 56 N AR KOG B B DT ST, DT 52 3%
Fe N R CAT RIS 880, 2l o il A<
WE5E, UESE T FE 5 A 0 K G 1 3¢ I A A [F]
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Abstract: Photobacterium damselae subsp. damselae is an important pathogen to cause different kinds of marine
animal disease. In this study, 25 strains of this bacterium which isolated from different host and region were se-
lected to analyze their difference of physiology, biochemistry, drug resistance and MIC of 5 antibiotic. The results
showed that different phenotypic characteristics existed among the 25 strains. They are: (1) All these strains formed
whites and opaque colonies on TSB agar and green colonies on TCBS medium with diameter 1-2mm, and they were
all Gram-negative (2) There were 22 biochemical reactions characteristics similar among the 25 strains, including
3% peptone water, salt-free peptone water, glucose, inositol, 3% NaCl, ONPG and arginine dihydrolase et al. The 4
biochemical reaction of malonate, urease, lysine decarboxylase and simmont citrate were different. (3) Only 2
strains showed beta hemolysis, the others 23 strains showed alpha hemolysis, . (4) All 25 strains showed resistance
to 5 antibiotics of Amikacin, Streptomycin, SMZ-TMP, Acetylspiramycin and Oxacillin, and susceptivity to 6 anti-
biotics of Nalidixic acid, Fleroxacin, Cetriaxone Sodium, Cefotaxime, Ceftizoxime and Lomefloxacin. The differ-
ences of drug susceptivity existed in the others 27 antibiotics including Enrofloxacin and so on. (5)The MIC of
these 25 strains were almost the same to 2 antibiotics of Nalidix acid and Ciprofloxacin, but significant difference to
3 antibiotics of Polymyxin B, Ofloxacin and Lomefloxacin. This study confirmed that the phenotypic characteristics
of Photobacterium damselae subsp. damselae strains which isolated from different host and region were signifi-

cantly different.
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