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12 ,f 1 * 1 1 1
! 266071
2 266003
2004 Scophthalmus maximus L.
H1 H1
API 20NE  API 20E 16S rDNA
H1 Vibrio harveyi
16S rDNA
Q939 A 0001-6209 2005 05-0665-06
Scophthalmus maximus L. 16S rDNA
1992
1998
1
1
15 1.1
1.1.1 2004 8 17
2-4
20040817 10 ¢cm
13 em
Vibrio anguillarum
Vibrio solendidus Vibrio pelagius 1.1.2 TSB
Vibrio alginolyticus Vibrio damsela TCBS
2 5~9 NaCl 3% API 20E  API 20NE
AUX NaCl 3%
Aeromonas hydrophila
Fwardsiela tarda Streptococcus parauberis 1.2
70%
10~12
TSB 28°C 24h
TSB  TCBS
API 20NE  API 20E 28C 24 ~ 48h
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1.3 BLAST H1
24h 1.5% 16S rDNA OMIGA H1
3.2 x 10°CFU/mL 10 GenBank 19 16S rDNA
4 3 1 Genedoc Phy
4 70cm x 60cm X TREECON Neighbor-joining
50cm 4 Bootstrapping
13+1C 50% 7d 1000
0.1mL 10
2
2.1
1.4
100pL 3.2 x
10’ CFU/mL TSB
28C 24h
1.5
H1
Oliver
2.2
1.6
API 20NE  API 20E 95% 4 TSB
\ 4 TCBS
1.7 16S rDNA
1.7.1 H1 2004081801
50pL 100°C Smin 120001/ min
20min PCR 2.3
1.7.2 PCR 16S rDNA
27F 5'-AGAGTTTGATC C/A TGGCTCAG-3’ H1 3.2 x 10° CFU/mL
E. coli 16S tDNA 8 ~ 27 24h

TACCTTGTTACGACTT-3'

1492R  5'-TACGG C/T
E . coli 16S tDNA

1492 ~ 1510 PCR 3.2x 10’ CFU/mL
100pL. 10pL 10 x PCR Mg* 2ul
10mmol/L 4 x dNTP  5uL 10pmol/L
1L Tag DNA 5U  10plL PCR

94°C 4min 94°C 30s 55°C 30s 72°C 1min40s

30 72°C 6min PCR
ABI PRISM™ 3730 DNA TSB

1.7.3 1424bp HI

Accession number

AY928014 GenBank

3.2 x 10°CFU/mL ~
48h

5d

7d

1.2

TCBS

H1
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19
2.4 H1
1 39
1
Table 1 The results of the drugs sensitivity test
. Diameters of . Diameters of
Concentration . L - Concentration . Lo L
Drug / oldise micro-biostatic Sensitivity Drug / voldise micro-biostatic ~ Sensitivity
pardise circles/mm g/ dise circles/mm
Nitrofurantoinum 300 40 S Piperacillin 100 16 R
Chloramphenicol 30 40 S Ciprofloxacin 5 12 R
Ceftriaxone sodium 30 36 S Polymyxin B 300 10 R
Furazolidone 300 34 S Mezlocillin 75 8 R
Cetazidime 30 32 S Cefuroxime 30 0 R
Minocyclin 30 32 S Metronidazole 5 0 R
Dxycycline 30 31 S Azlocillin 75 0 R
Teracycline 30 30 S CarbenicillinNa, 100 0 R
Cefotaxime sodium 30 29 S Erythromycin 15 0 R
Rifampicin 15 27 S Midecamycin 30 0 R
Norfloxacin 10 27 S Acetylspiramycin 30 0 R
Lomefloxacin 10 25 S Penicillin 10 0 R
Novobiocin 30 25 S Oxacillin 1 0 R
Cefoperazone 75 25 S Ampicillin 10 0 R
Co-Sinomin 1.25/23.75 24 S Optochin 5 0 R
Cefazolin 30 23 S Cephalosporinson 30 0 R
Flumark 10 2.2 S Sterptomycin 10 0 R
Amikacin 30 19 S Bacitracin 0.041U/disc 0 R
Gentamicin 10 17 S Amphotericin B 30 0 R
Kanamycin 30 14 M
S High sensitive M Medium sensitive R Resistant.
2.5 0/129 1
H1 TSB 28°C 24h H1 0/129
API 20NE  API 20E
TCBS
1 H1
0.6~0.8 pm X 1.4~ 4 H1 0% NaCl
. 14 0%
@ NaCl 37°C 6% NaCl
: " Hi
T . 4 H1
Na
0/129
1 H1 15000 x 24 67
Fig.1 Electron micrograph of negative-stained H1 cell with ) . .
one flagella 15000 x TCBS
2.6 H1
API 20NE  API 20E 2 3 HI
H1 H1
9.9% 61.5% Vibrio harvevi
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2 Hl API20 NE
Table 2 Results of bio-chemical characteristics of strain H1 by API20 NE
Items Results Items Results ltems Results
Nitrate reduction + PNPG N-acetylglucosamine
Indole production + Urease + Decanoate +
Arginine dihydrolase - Glucose + Adipate +
Polychlrom dihydrolase + Arabinose + Malate +
Gelatinase + Mannose + Citrate +
Oxidase + Mannitol + Phenylacetic acid -
Acid from glucose + Maltose + Gulcoheptonate +
3 H1 APR20E
Table 3 Results of bio-chemical characteristics of strain HI by API20 E
Ttems Results Ttems Results Ttems Results
ONPG + Citrate + Glucose +
H,S - Urease - Mannitol +
V-P - Indole production + Inositol -
Arginine dihydrolase - Gelatinase Sorbierite +
Lysine decarboxylase oxidation/fermentation Rhamnose -
Ornithine decarboxylase Sucrose Meilibiose -
Tryptophan deaminase - Laetrile Arabinose +
4 H1
Table 4 Results of physiological and bio-chemical characteristics of strain H1
Ttems Results Ttems Results Ttems Results
Growth NaCl 0% - Growth at 4°C - Gram stain -
NaCl 1% + 28C + 0/129 +
NaCl 2% + 37°C - TCBS agar Yellow
NaCl 3% + Growth at pH5 - Oxidase +
NaCl 4% + pH6 + Catalase +
NaCl 5% + pH7 + Amylase +
NaCl 6% + pH8 + Urease -
NaCl 7% + pHY + Gelatinase +
NaCl 8% - pHI0 + H,S -
Arginine dihydrolase - Cellobiose + Citrate +
Ornithine decarboxylase + Adonitol - ONPG +
Lysine decarboxylase + Rahmnose - V-P -
Acid from glucose + Lactose - Lipase Tween 80 +
Gas from glucose - Xylose — Nitrate reduction
2.7 16S rDNA , 002 ,
GenBank a8 Er‘_m e haoncol Ay 26978)
100 16S rDNA o Vibrio I1urvcyi(AY26%‘l)26)
N Vibrio agarivarans(AJ310648)
86% Vibrio proteoiiicusKIA138)
869 Vibrio campbellii(X74692)
16S rDNA Vibrio campbellii( AY738129)
402 818 — Vibrio alginolylicus(AY74690)
163 1DNA L
Vibrio pelagius(X74722)
H1 Vibrio matriegens(X74714)
——Vibrio diabolus(X99762)
H1 loglérrmjorlm(/‘\.lS149]‘5) - Vibrio fluvialis(X76335)
425| Vibrio carallilyticus(AJ440004)
16S rDNA 999, H1l Vibrio rubiashi(X74725)

2004

Vibrio probioticus(AJ345063)

2 16S rDNA
Fig.2  Phylogenetic tree based on 168 ribosomal DNA sequences
Numbers in parentheses represent the sequences’ accession number in
GenBank. Bootstrap values  expressed as percentages of 1000
replications are given at branch points. The scale bar indicated 0.02

substitutions per nucleotide position.

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



2005 Vol.45 No.5 669
H1
H1 API20
API 20E  API 20NE NE  API20E
H1 16S rDNA
16S rDNA RNA
H1
H1 16S rDNA 1996 3500 16S rDNA
21
99 % H1
15
API20E  API20NE
Epinephlus
awoara Epinephelus coioides
Lateolabrax japonicus Lates calcarifer
1
16-20 2003 34 7 450-459.
2
2004 4 89-93.
3 2001 2 65-
68.
4 i
2003 9 99-105.
5 Novoa B Nunez S Fernandez C et al. Epizootic study in a turbot
farm  bacteriology ~ virology  parasitology and  histology.
Aquaculture 1992 107 253 — 258.
6 Home M'T Richaards R H Roberts R J et al. Peracute vibriosis
in juvenile Turbot Scophthalmus maximus . J Fish Biol 1977 11
R 355-361.
7 Gatesope F' ] Lambert C  Nicolas J L. Pathogenicity of Vibrio
splendidus strains associated with turbot larvae  Scophthalmus
maximus . J Appl Microbiol 1999 87 5 757 -763.
8 Villamil L Figueras A Toranzo A E et al. Isolation of a highly
pathogenic Vibrio pelagius strain associated with mass mortalities of
APl turbot  Scophthalmus maximus larvae. J Fish Dis 2003 26 5
20E API 20NE 293 — 303.
H1 9
2004 28 9 10-12.
10 Gatesoupe F J. Experimental infection of turbot  Scophthalmus
maximus larvae with a strain of Aeromonas hydrophila . ] Fish Dis
API 20E 1991 14 495 -498.
11 Baya A M Romalde J . Green D E et al. Edwardsiellosis in wild
102 6 striped bass from the Chesapeake Bay. J Wildl Dis 1997 33 3
92.05% API 20NE o7 -3
5 12 Romalde ] L Magarinos B Villar C et al. Genetic analysis of
turbot pathogenic Streptococcus parauberis strains by ribotyping and
6 92.53% API 20E random amplified polymorphic DNA. FEMS Microbilol Lett 1999
API 20NE 20 179 2
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13 Oliver ] D. Taxonomic scheme for the identification of marine 18
bacteria. Deep-Sea Res 1982 29 794 -795. . 2000 18 3 85-89.
14 . . 19 CGlazebrook J S Campbell R S F. Diseases of barramundi Lates
2001 353 —398. calcarifer in Australia. In Copland JW et al. ed. Management
15 Devesa S Barja J L Toranzo A E. Ulcerative skin and fin lesions of Wild and Cultured Sea Bass/barramundi  Lates calcarifer .
in reared turbot  Scophthalmus maximus. J Fish Dis 1989 12 Canberra ACIAR 1987 204 —206.
323 -333. 20
16 . . 2002 29 2 178 -181.
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Identification and phylogenetic study of pathogenic bacteria causing ulcer
disease of cultured Turbot Scophthalmus maximus

FAN Wen-hui' > HUANG Jie'" WANG Xiu-hua' SHI Cheng-yin' LIU Li'
v Key Laboratory of Sustainable Utilization of Marine Fishery Resources Ministry of Agriculture Yellow Sea Fishery Research Institute
Chinese Academy of Fishery Science  Qingdao 266071  China
% Ocean University of China  (Qingdao 266003  China

Abstract An outbreak of ulcer disease of the cultured turbot Scophthalmus maximus L. occurred in an indoor farm in
Haiyang Shandong Province in the sweliering August of 2004 and caused significant mortality. At the beginning
infected turbots displayed sluggish swimming and anorexia. Several days later the turbot eyes swelled the fins and tail
turned red and the back gradually ulcerated. Dissection of the moribund fish showed that the ulcerative gills paled the
liver becamed bloodshot the kidney and gallbladder swelled the intestinal wall became filmy and bloodshot. The time
course from appearance of disease signs to death lasted about a week. A dominant strain of bacteria which was Gram-
negative and short rod with single polar flagellum under electron microscope was isolated from the diseased turbot and
designated as H1. In artificial infection test all fish of the experimental groups died in a week after intramuscularly
injected with bacterial suspension while the control group showed no signs in 10 d post-challenge. The moribund
experimental fish had similar gross signs as the natural infected fish. The bacteria re-isolated from the challenged fish also
had the same characteristics as HI  which proved that the isolate H1 was the pathogenic bacteria that triggered this ulcer
disease. Different methods were used to identify the pathogenic bacteria. The identification result by APl 20NE and API
20K system indicated that H1 was Aeromonas hydrophila with 99% reliability and 61.5% respectively. While
traditional biochemical identification revealed that H1 exhibited relatedness to Vibrio harveyi. In order to confirm the
different result a 1424 bp sequence of H1’s 16S tDNA was amplified and compared with other Vibrio spp. in GenBank
homology analysis and phylogenetic study showed that HI has the highest similarity to V. hareyi with 99% identity.
According to morphological features physiological and biological characteristics and 16S rDNA homology comparison of
the bacteria the pathogenic bacteria were V. harveyi. Drugs sensitivity test showed that the pathogenic bacteria were
highly sensitive to nitrofurantoinum and ceftriaxone sodium etc. This is the first report that V. harveyi was found as the
pathogenic bacteria of cultured turbot in China. The research suggests that V. harveyt should be regarded as an important
pathogen of turbot and can causes ulcer disease under conditions of high temperatures. Therefore it is necessary to
prevent against ulcer disease in culture turbot in summer.

Key words Vibrio harveyi Turbot Scophthalmus maximus ~ Ulcer disease Pathogeny 16S rDNA
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