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60 Photobacterium sanctipauli LMG 27910 (NR 126301.1)
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46

Photobacterium halotolerans LMG 22194 (NR 042975.1)
Photobacteriumjeanii LMG 25436 (NR 117427.1)

55 Photobacterium leiognathi ATCC 25521 (NR 115541.1)

Photobacterium damselae subsp. piscicida NCIMB 2058 (NR 037019.1)
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100 | Photobacterium damselae subsp. damselae ATCC 33539 (NR 040831.1)

Vibrio vulnificus ATCC 27562 (NR 118930.1)
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Photobacterium angustum ATCC 25915 (NR 119046.1)

73 Photobacterium carnosum DSM 105454 (NR 156814.1)

Photobacterium iliopiscarium ATCC 51760 (NR 043067.1)

Aeromonas diversa ATCC 43946 (NR 118864.1)

0.0050

E SE T EPRPSCO601Y16S rDNAFHIFTEMN 22 5% B i
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Table 1 Test results of main physiological and biochemical indexes of strain PSC0601

e W S K S BPE? SHEHHKY
R PSCO601  (201500457) ERELR PSC06012  (201500457)
2 YL A Gram stain — — T Sucrose — —
BB Motility + + W25k Rhamnose - -
McC 4 £ McC growth + + HENE Glucose + +
25°CH K 25°C growth + + B8 Melibiose — —
37°CHK 37°C growth + + B hz {8 Arabinose — —
PR Urease + + WLEE Inositol — —
HALHE Oxidase + + H & B Mannitol — —
A JiCEG Gelatinase — — 1 #LEE Sorbitol — —
R I = _ _ H, S 74 _ _
Tryptophan deaminase H; S production
AR - - v - -
Lysine decarboxylase Indole production
o - - RIS N N
Ornithine decarboxylase Nitrate reduction
R - - AL - -
fB-galactosidase Citrate utilization
TRRBTUK fk By + + V-P 523 V-P test + =+
Arginine digydrolase
BHLH Amygdalin — — O-F 325 O-F test F F
T —FRME; HFRRBE; FRRER,
Note: — :means negative; | :means positive; F ; means fermentation,

(DPhysiological and biochemical indexes; @ Bacterial strain; @) Reference strains
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Table 2 Half-smooth tongue sole artificial regression infection experiment results

. [ N AL T R FETHR ——
. Concentration HENTH Number of dead fish infected Number of =
Group » Dose/mL Mortality/ %
/CFU « mL 1d 2d 3d 4d 5d 6d 7d deaths
1X10° 0.2 0 3 2 1 2 1 1 10 100
S 1X10° 0.2 0 0 2 2 1 2 1 8 80
Ly
Test 1X 10 0.2 o o o 0o 0o 1 2 3 30
1X10° 0.2 0 0 0 0 0 1 1 2 20
1X10% 0.2 0 0 0 0 0 0 0 0 0
popictael
o 1 0.85 % NaCl 0.2 0 0 0 0 0 0 0 0 0
ontro
2.5 AE IR R W W ER PUER RV A ZHWE B

IR 48 FHCH 2 W B AR R UL RN 7 R 254 R R LR IR 2L
D.PSCOS01 FHATR AR S B E FILIH T BE FNYR RREE BELS 20 HG YR
B AMEE LIRTE 20 FEWFERUR AR R

)
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Table 3 Results of antibiotic sensitivity test of strain PSC0601
s D HBRZMH  MEEE 251 Uk e g D LN i H 24 sk
THEDT o g o 5 /mum Be RS g /g H S /mm e
N - il
é\j%iﬁz%f?me 30 3 S ﬁoﬁl{/gxi in 10 1 I
3 5 3} i
é\;ﬁgﬁz 30 31 S éﬁ%ﬁgone 300 17 1
N 7 S
LR 75 22 S MER 30 14 1
Cefoperazone Neomycin
A 30 27 S e 30 7 R
Ceftriaxone Tetracycline
b 30 31 s ZHHE 30 8 R
Cefotaxime Doxycycline
N \ TR
ALY 30 28 s HKHFRAR 30 10 R
Cefotaxime Minocycline
RIS BINAER
Ampicillin 10 21 S Tigecycline 15 7 R
=
BRMR 75 28 S THR 30 10 R
Ticarcillin Oxytocin
e Q =5d
FISLPRE 10 21 S AmR 15 12 R
Amoxicillin Ergomycin
B3 P A HER
Azlocillin » 25 S Streptomycin 10 n R
ESUIN TMHER
Mezlocillin ™ 2 S Clindamycin 2 8 R
St e
HER M ER
Chloramphenicol 30 29 S Lincomycin 2 n R
e I=54
i 15 18 S KRB 10 12 R
Azithromycin Gentamicin
S =
éii’c“fim 100 28 S ij}iﬁin 30 12 R
2y dar N
%wfi”ﬁ‘j 10 25 s LB 30 12 R
mipenem Medicamycin
a7 =
jﬁfoig eizjem 10 28 S szafc?ﬁcin 30 6 R
37 [F5Eainy NI =
st . 2 o | mmpe . . .
Ertapenem Enrofloxacin
il g P 0 e L 2
Sulfamethoxazole 25 22 S Levofloxacin > 12 R
R IE ENTSEL
Trimethoprim 5 25 S Ciprofloxacin 5 12 R
WARRE AR E
Florfenicol 30 29 S Ofloxacin 5 10 R
FE-F- BRI
Rifampin 5 20 I Carbenicillin 100 17 R
RABR FIEER
Clarithromycin 15 14 I Nalidixic acid 30 6 R
POBR BENT
Roxithromycin 15 B I Koalaranin 30 6 R
ZFWR B THERIR
Polymyxin B 30 15 I Amikacin 30 13 R

T SO A A S i B RUER T 00 Fr AU R GBI

Note: Sensitivity criteria: S: highly sensitive, 1. moderately sensitive, R: not sensitive.

(DAntibacterial drugs;@)Single tablet drug specifications; @)Diameter of inhibition circle; @Drug sensitivity
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/NH R FAE  IHERELY) R Bor i thoRhRE

T 2 RERE AL B L I A7 2B RS S04 GRE R | f2

ShFeZEAL Bt RE RS 2 i B Rt Aot

(Al IR BigiE KRG N 2 ORBBEHLE i (e m Gk« ClaiE kR b 7 g ha 28l B % (57 5<FO " iR &R 2 thifn (57 5<BG
DHFfE Y84 ERFAE FFMSE e (575HD " FFRAREEIRSE (FikHL Y FRFAE BRI Sy 9k Fein (&5 5<HD " &/ A B - DRIEMIELFIR =
50 KR Cfil FAILEMIR =20 ,mo A intestinal control group. B intestinal mucosal submucosal mucosll muscle layer bleeding (left and right ar-

rows). C intestinal mucosll epithelill structure disorder shedding (arrow FO) ; mucosll lamina propria bleeding (arrow BG). D liver control group. E

liver hepatic sinus congestion (arrow HD) hepatocyte lytic necrosis (arrow HL). F liver hepatic sinusoidal dilatation and hyperemia (arrow HD).Scale

bar of A~ B D and E=50 ,m  Scale bar of C and F=20 ,m.)

P35 N R AT B R B T SRR A A A SR B 20 b
Fig 4 Photobacterium damselae infects the intestinal and liver histopathological changes of half-smooth tongue sole
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{Oplegnathus fasciatus) AN 73 ERZEFH- T A
TEAEGIESE A A SENT LA B8 ERYEDRTE - AX
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FIEL B BRI G o i S A St R
B X A EOR R R IRAY « 24 oA AT A
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I EEUE IR IR A — 0 MBS RS S8 iy B E

PRI T Y 7y 2 4 8 HL IR 921% PSCO601 ik
LR BRI R TR E - BRIENINET
OB E AR E N RO B B A AR B
DRI EFSE R RS S T i R AU HH i MU
5 NanZg 21 G098 & A (L (SRR A T EAY
TR o ZE T H - FEEBER(LDmM) )
1. 5X10" CFU/g' 5 Nan& -2 M 5 AT B Y
FEEGEE(LD0)3. 1X104 CFU/gHHEEE R AIRERE
HAR FEIEE RV 1A i S 2009

TR Sy 25F9E T 16S rIDNARKHEFYIE i H
FEVIBRE PRI » 2875 RF16S rDNARA ELR AT
97. B%INE N [EIFFEE 131 » 1Z A5 HH E PSC0601
52 N AR ANFI16S rDNAYRKR YT
ER MR E]99% L) _E o FiE ik B B
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BT (HHIARRE E R L EH A - —EGRE N AT
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HRF B FLUE T R AR 7 100%+81 © AZHF

721, PSCOB0LEHPRAEAPI 20EA L8 TE 21 Fi g5 )
2015004578 5 55 N a4 et B 55 N s n i A B B AR (B
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Isolation and Identification of Photobacterium damselae from
Half-Smooth Tongue Sole and Evaluation of Its Pathogenicity

SHAOQO Peng', WU Zun', YONG Peng-Zheng', ZHAO Chong-Yang',
XU Yuan-Fei', TANG Qing-Ping’, WANG Xiao-Yu?
(1.Tianjin Key Laboratory of Aqua-Ecology and Aquaculture, College of Fisheries, Tianjin Agricultural University, Tianjin
300384 ,China: 2. Tianjin Bohai Sea Fisheries Research Institute, Tianjin 300457, China)

Abstract: To determine the causes of half-smooth tongue sole death and the drug sensitivity of the
pathogens thus providing a theoretical basis for effective prevention and treatment of the disease in pro-
duction, three dominant bacteria were isolated from a diseased half-smooth tongue sole in a farm in
Tianjin in 2018. Regression infection experiment confirmed that strain PSC0601 was pathogenic to half-
smooth tongue sole (Cynoglossus semilaevis Gunther). The abdominal cavity of the half-smooth tongue
sole is severely swollen, and the muscles on both sides of the abdomen are bleeding. After dissection,
the half-smooth tongue sole, the intestine, the liver and other tissues and organs also have a large
amount of bleeding. The strain was identified as Photobacterium damselae subsp. damselae by API
identification system and 16S rDNA sequence analysis. The strain showed -type hemolysis on the sheep
blood plate. The results of artificial regression infection showed that the median lethal dose (LLD50) of
the strain to the the half-smooth tongue sole was 1.5X10* CFU/g. The susceptibility test results of 48
antibacterial drugs showed that the strain PSC0601 had higher sensitivity to 20 drugs such as florfenicol,
chloramphenicol, amoxicillin, azithromycin, spectinomycin and cefoperazone. Research indicated that
P. damselae subsp. damselae is highly pathogenic to half-smooth tongue sole, causing fish hemorrhagic
necrosis in liver, intestines and other organs, and leading to fish death. This drug sensitivity of these
two bacteria should aid to providing a theoretical basis for drug prevention and control of explosive
diseases caused by the bacteria in fish culture.

Key words: half-smooth tongue sole; Photobacterium damselae subsp. damselae; pathogenicity; drug

sensitivity test
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