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WE2007 £ 1A, WAL REXEFREGAIREARNARFREFTEREHFARAT, FE
WEERERBER R, MR, MR, TSR ERGREE, A ERF L
RN RH E R, o4 K da3, ATRPRBILSE, ZERAAZEHARENBON M, HhE
N2 g WAEHWEHHFENERE 2x10° CFU, B4 # 16S 1DNA F 5 W A B A
A R KT, %R R R T B I (Vibrio ichthyoenteri) o 41 75 2 ¥ JL &
R RE TR BRI RO AR E TR REEN, AR ENEE

HRFETRRREATHNEERE,

XBW:AZH TERNF; 2B ET; 448RE

RE S %S S 941.3

K22 B ( Scophthalmus maximus ) Ny 8t T H
( Pleuronectiformes ) #F £} ( Bothidae ) 35 #1 J§
( Scophthalmus) 2, J& 7= R PG FER ILE XI5, B
AERORGE , W REESE B R R RN, Lt
NHERBEIHRE , RE A RE LT HEEIE R
KA, T RE K=l BREES
BN R R TRET AN AT E, & HF
FPERE, R R FEN ZAHRLEIER
K. EREDEHGE T BRGRZE I R
B, HPIERERE T B _EEFR RN —1K
o M RTEEE, R 2 & W HE KI5
H#IRE ,H WA 88 Y8 ( Vibrio anguillarum) |
W YE RN (V. harveyi) | B 45 IK & (V.
vulnificus) VB BB INEE (V. alginolyticus) LAl =K
B (V. splendidus) , KZZELYRE (V. scophthalmi)
HERINE (V. fischeri) 5| REGHRR" o

2007 £ 1 7, ILARE BEERENFEG K
HEERRE, AR T FRERS A ML 8
AWML, & FFINE, RRENWESER
AR, B BHWRER  BERREGEK, B
EEWIFE KK, A2 AR, HEF G
Wk, AT NRAEHED B H LSS
MR, MIRE R BEAT T 8% 5E , AT T AT

15 %5 B #A : 2008-03-14 {& 5] 5 A : 2008-10-09

STRRERIRAD ;A

W, sk, EIPRA BT T HEUREEDS.
1 ME5k

1.1 SBEREE

SR BT KRR AL AR B R R R
Y. 2007 £ 1 B, NEFHIH IR K R K3,
FATGES A HE K wh e , AT B oy S f ], W
SR AR AL, FBURF R | B, JE 8 I i
HRERBFLHPIAR S SR % AT LBN
(% 2%NaCl ) LB) 35 ViR, 28 Tl 24
h, FRIZR B ai b AR H % . EBM T+
BRI KA & da3, FHLIXHE
BHTIREER, BALMEKRET 15% H
W — AR EEKERF, -80 CREEH.
1.2 EBREHALUREN

43 BB E 4R & 9 38 6 1 JF B LA O
il 3 OISR ER B AR A4, R Bouin FX ¥ [E
12 h, AIEEEE#TU R A BE 4 pm, B
H.E St e fa sk e fa, i I, B s
BRI,
1.3 AIR$iRE

RIS RS (REL 25 g) ML 4,
46 B,LL 70 cm x50 cm K/NHKEFEEA

AHTE : BR/AANZ"REARFR R (2007AA09Z434 ) ; b FA #2 HEATAV BT £ I ( nyhyzx07 - 046)

&R {EE : Btk E-mail ; xhzhang @ ouc. edu. cn
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20 cm FEEKHITIRTR , 2 RHR B
Bk, FEBERHA 16 ~17 T, BMARRKE
BYAEZE b 20 B A LR Bk da3 , HFH T LBN 3%
FREERIT 28 THEFF 24 h, KEEEB KRG TE
T A KRBT R, IIRA Pk
MEBBEKE. BEAEYRRATEHEER
0.5 mL, B HA, BRIEFFERIESIH
K, EEEER IR I LB, BRI T R RR RS T 1B O o
MRIECHR 6 ] R BB T5 ¥ , T8 2 8 2o K 22 6 )
FHFOEE
1.4 RRENSEERE

wE e KRR TEZR A,
HEBELOAIIFER

3 16S rDNA F3lRlE  DAEEFEHRBUK
& (RIREAREA RA R A™) RBUAE K
EFNH DNA, R F4H 168 rDNA FEHF| 4,

PIRTFXBRE 8 3] 1510 B EHRFF] ., ¥ 3%
EM 2|4 P11: 5' — AGA GTTTGATCC TGGCTC
AG -3'(FMTFE. coli 8 -27), R IHE|4) P12:5' —
GGTTACCTTGTTACGACTT -3' (X} F E. coli
1492 -1510) , 5|¥jth LA TAY TERARA
A& . PCR R4 :94 THIZE M 5 min; 94
CAF# 1 min,55 CiE A 1 min,72 CEM 1.5
min, 30 PMEF; 72 CTHEA 10 min, HH=Y&
Rl 5 BN M 5 e v Tk 4l 4k IR kUG 5 PMID-18T
WikES, B AKBHITE IM109 B 1%, ¥ EH
HTERE, R A Y TRARNF, RIEN
FF 45 %, 72 NCBI 51 f§ BLAST ( http://www.
ncbi. nlm. nih. gov/blast) JE47 [F R4 s, BUFE B
PR FE I F 5], 5k A DNAstar 3043047 BE4L 2
S

Vibrio crassostreae strain CAIM 1405
4|_E Vibrio gigantis strain CATM 25

Vibrio splendidus strain LP1

_: Vibrio lentus strain 30M21, CECT 5293

Vibrio splendidus partial strain 03-012
_E Vibrio ichthyoenteri isolate HQ010223-1
da3

—|: Vibrio ichthyoenteri strain LMG 19664T
Vibrio scophthalmi
"7 Vibrio aestuarianus strain 01-151
TN Vibrdo vulndficus ATCC 27562 T
1

0

3.1 :
2
Nucleotide Substitutions (X100)
E1 RIEEH da3 i 16S rDNA FF IR iy 4L
Fig.1 Phylogenetic tree of 16S rDNA sequence of the strain da3
A A AR RABEEYREIRA

AR 2 UK % R4 (APL 20E A= 3
AL A KSR & A SC B Biolog 2Y B A 7 Y
BIOLOG 4= 4 B 3734t &48) , 2 B™
DLBA 5% T8 40 B AT A BRAE ARARIE AR I

2 R

2.1 RHEEMNSBRIEEN
BIRRZEETHI AR 3R A0 PSR A A5 B
ZRIEVE , BWE EVEREAREAR DL, At
HARBATEMNEE . WK ARZEEHE AT
REH 7 BS B OU S Ak , 78 LBN $h3r & B AN
W NRIE GBI  RIBIERAT , W R T
RIKRB BT B, R 24 h HE RN N 0.5
mm Z£H . 7E TCBS $ifF# F A RKIFBRE

., PEER BN —MRATE (da3) H#HFT/E 5L
. MK da3 JE TR SR K E M4 R &R
1, Gt 45 R R I X KRR BB R v
B 2 x10° CFU,
2.2 REBEMSEEE

MmAREER SELA OLEBMENE,
PR WY B M E 2 KR, B, AR
i, AR A RHEE

%8 8 16S IDNA & 57| skak B kk da3 &
2 DNA ££5US/E A ENR , 41T 16S tDNA i#
|9 38 BAn =Y, SR ER AR ITHE
Y e, SRR F , BT 18 P 51 7E Genbank
BIEEST 5D B FHAER 16S DNA T3 H1iL,
BB T 8% i S B A TR R B A 1l 43 Bl iR B
99.8% f198.1% ,
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Tab.1 Results of the turbot challenged with isolated bacterial strain da3 by intraperitoneal injection
TSR (CFU) R (RB) FET-g(f8) fish mortality
dose tested fish 1d 2d 3d 7d
2 x107 6 2 3 1 0
2 x10° 6 1 1 1 0
2 x10° 6 0 0 1 0
2 x10* 6 0 0 0 0
St B8 4H control 6 0 0 0 0
R2 HEEK da3 PHEETEEE LT
Tab.2 Morphological, biophysiological and biochemical characteristics of bacterial strain da3
KEIH da3 V. icthyoenteri KEME da3 V. icthyoenteri
items R items R
y 2 N-Z.Bt-D- 745
form W W N-Acetyl-D-Galactosamine +
Bt . . N-Z.Bt-D- W Rk .
motility N-Acetyl-D-Glucosamine
EERRE B B D-F5% .
Gram stain D-Fructose
e o-D-HHEE
flagella stain * a-D-Glucose * *
D-H &R
TCBS #® /R D-Marnnose + +
LTI B _ _ Wt .
ONPG Thymidine
BERAR _ _ D% . _
ADH D-Gluconic acid
HERBR . _ BETR .
LDC B-Hydroxybutyric acid
SRR _ _ D,L-E& .
OoDC D, L-Lactic acid
FRERER A A _ wEH/NH .
CIT Inosine
7 H,S _ D5 _ _
H,S D-Trehalose
REH _ powm B B
URE Adonitol
& AR B D-T L _ _
TDA D-Arabitol
BT AR B B D44 B B
IND D-Cellobiose
V. P RH _ _ FREENRRE _ -
V.P. test Erythritol
i N N D35 _ _
MOB D-Galactose
B I _ _ D-E PR B B
GEL D-Galacturonate
HERE R + +
WES _ B R B B
GLU Lactose
R _ _ ES _ _
MAN Maltose
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KEIH da3 V. icthyoenteri KEME da3 V. icthyoenteri
items PR AR items PR

LEE HEE
INO - Mannitol - -
th5iE= HER
SOR h Mannose h h
ks B8
RHA - - Melibiose - -
N . . A2 D- W W i i
SAC Methyl-D-Glucoside
B BT
MEL B B Raffinose B B
wHELH D-[l1Z4pEE
AMY - - D-Sorbitol - -
(TESR(E 3 _ _ D-BER _ .
ARA D-Trehalose
THEREEIR yRETRR
NO; * * y-Aminobutyric acid h h
TR _ _ L& _ _
Putrescine L-Leucine

1 :BIOLOG 4B % & REAZ R At B AR R MR 22T 58 “NUR R i 4 3R AR fUARHAE S SR T 1
Notes; The negative results identified by BIOLOG system which are not included in Bergeys Manual of Determinative Bacteriology (2™

edition) were omitted from this table

AEANFAEERER XS HE M da3,
3R Fi API 20E 71 BIOLOG i % & R %€, H
ERAMAENRRIES) T3 2, BT IR T 6 i
IRE (V. icthyoenteri) bR ERMRFFIES| B (fHAR K
REMEEFMIE MR . Btk da3 56
I P v TR R B A B A AU AR AR B AR — B, (R AE
KRR R D-HBRERN R T EA
5. LA da3 19 165 tDNA U7 & R 4=
BIAEARARAE SR, VT AR R KB R o T 6P IR NER
2.3 ARFENFHNELER

He B AR IR RSO AIIE AR HAT R T4
Ja T BB T VLS, BT Ly £ TR BB
FEEA R A B B AR 4L, S5 SRt R AR AR A
R T AT WL AT S M R AR AT , HES AR, 40
IR 9 S ERAN A B, B P9 W SRR AR TE BT R, B 6
AR, VERRE s SL A0 s (B AR-L) o A
R 21240 e %5 A 8 2L , i A R A ) 3 1 B
S (ERR-8) o A B A rp BT L ZH R 40 M 4
MBR 328, AR AR , R A B LR, 5 R
R B NE R LA IRE B B (BRR-S) o
AN ey iA: ) )2 S R R W= S X
(BIR-T) o FRAHER A HH BUR R R B 2 3 (B -
9) o IEW AR CEAMR-2) B8 AE (B i) B

RECIE i-6) < iE (1B hi-8) R4 AR (B AR-10) 3¢
RBULFTHS R

3 it

EALINE B4 & TR SE —FhIRE , h KA
=4 Filippo Pacini B K Ri#E, ERLINE G A A
PR BRI, WS 5 & BRE L R IR AR 2 A
RIPBRE . AXBUREPEERRKNERE
BLIRE L B8 M 9KEs B IR 2, K = R R IR
YREE A E B MBI R I RN IR A
AR SR 45, X SN B I BRI A A\ 2Kk
F RS,

T INE B B H AT 1996 4E M H &
FEER M E P B AR, A koY LMG
196647 , Y64 1k, A % 7 6 i SR 14 9 BH R AR
A ERIBE M WA IGREEN A B A HEMA
FESAFULEC T, WS EE, BIRENE
PR AR HTE AR T X — MR/ TEBEIPY, b eh
ER BRI pRREY THEE RN R
FEEH R, EEA Gauger 2 78 &% T 61
P 5 R e 40 B B 4 T, T R B R TR S AR B
ARG, T B R UL A £ A A 2k
B AT B B0R ST BB SRR R A 2%,
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B
1L RaK AL 2 . EHAMFEAL;3 RAKSRAS 4. EH AN STIRAL;5 RAaMBIEEL;6. EF AKBIEHL ;7.
MEREEAN ;8 ERANBHEAR;9 RARNREL;10: EFANKHAR

Plate
1. the tissue of the liver from an infected fish; 2. the tissue of the kidney from a normal fish; 3. the tissue of the kidney from an infected
fish; 4. the tissue of the kidney from a normal fish; 5. the tissue of the spleen from an infected fish; 6. the tissue of the spleen from a
normal fish; 7. the tissue of the intestine from an infected fish; 8 the tissue of the intestine from a normal fish; 9. the tissue of the brain

from an infected fish; 10 the tissue of the brain from a normal fish

bh i@ o 7 T AR B2 VT R R R 5 Tt OO
A E 1 IR AR | 27 R ™, W L4
BT BE 5 B B A (B IR I A REE B
K, A NS A R ) T
FRATI I 2 0 £ FEL B8 0 FF O 28 o B 2
o Pujalte 2" BFSTR, 7E TG HEF 30 MG Y /2
WG K FRFE I & 3 8 (Sparus aurata) 1, S24F 2% I
AR RETE A B TP R B A KR E R E K, B
FATIE AR 4 B RYIBIRAIR . T [F) = P BE
i) Montes %" 51 F HAK 4 KBS I 77
WRPIEIANEHE, 5Nk, EXREAR
R TIBOR 9 FA T8 R R v ik
e T LB A BB TR S A RV R BB . P RB X
PR 5 8 0 Ok 38 6F %5 3 0 £ 28 45 3 N BUR

71, e R — g TIEF HHER,
RS MRS, N TR T 61
RER BB, O T 9 MR RUG #R R R TR A ]
FREE i 1 s B A NMRBARIBUK , ERNLEY
HIAFRECHBIFARRAR BEA—H
LRBIHY) X5 BATTBT AR B SRR R 28 6F
PR IR B AR — 3 T P AEE o A  FELBRERE ok ' %
K AR AEIR S RAT TR A A . HBEX
s SR A I B AT BE A0 AR A R LA R 4t R R
%, WA EARA % BREBE" E3
R RN BEZE TCBS 352 BAE K, B-FAMEH
g P 1, A SR UK A B A 1, TR A I B e, T
AR da3 BLL ERFAEAR R, H P 7E TCBS R %E
BAERNEE R B IR N EA; R
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da3 5(EARRRGEHEET M) P I T 6EHINE
P VEE TR AR E T R BR B IR AR P AR YR D- R AT BE R
HREH T A ZSR . RITVOWRERE T RS AL
AR5, A B PR Y R 0 R B R ek A
78 = VU Rl T BB A A M O A B 2R o

TR IF B iy T T 698 B9 RS2 BT, 850 T I
HNESS A B R, AR 2R E LT
B AR SR AL, X SR AR T BT | AL A H DI RE R
BT B FE T R R 2 — s 7E AT B A 2
K AR BRI B %R B s b, X LR A
T LAG R KSR BT B W IILAE , 3X 7T BBt JE SR T2 B9 R
HZ—

SE k-

(1] BER BAFEFLFNH—REFR(T]. B
E/K 7= ,2004 ,4 :38 —39.

(2] BEZR KEHRALAR[(M]. BE: bHR2E
AR HihR 4t ,2003.

(3] 3k IE,EENSR,BE,%. KEEEF( Scophthalmus
maximus ) HEEFROPIFRICRT]. HEBHE
JE R ,2004,3 .83 —89.

(4] EHE, ¥ E,Z #.% FHAEFIER
PR BRI AR T]. B FEAKT=BF5E,2004,25(6)
61 —68.

[5] kER%E. HHEBEYEIM]. FH:.PEBEKX
2 i fR AL, 2007.

[6] Wardlaw A C. Practical statistics for experimental
biologists[ M ]. Chichester; John Wiley and Sons,
1985.

[7] Garity G M. Bergey’s manual of systematic bacter-
iology (2nd edn) [M]// The Proteobacteria. New
York: Springer-Verlag, 2005.

[8] Thompson F L, lida T, Swings J. Biodiversity of
Vibrios [ J]. Microbiology and Molecular Biology

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

Reviews, 2004, 68(3) : 403 —431.

Ishimaru K, Akagawa-Matsushita M, Muroga K.
Vibrio ichthyoenteri sp. nov., a pathogen of
Japanese flounder ( Paralichthys olivaceus) larvae
[ J]. International Journal of
Bacteriology , 1996, 46(1) :155 —159.
Kim D H, Han HJ, Kim S M , et al . Bacterial

enteritis and the development of the larval digestive

Systematic

tract in olive flounder, Paralichthys olivaceus (
Temminck & Schlege ) [J]. Journal of Fish
Diseases , 2004 , 27 (9) : 497 —505.

BRZ, B B, KRE, % THaBENER
PAE RORIRFFERT ST [ T]. BG4, 2006,
25(5) :80 —86.

Moon Y G, Heo M S. Use of 16S-23S rRNA
intergenic spacer region for species-specific primer
developed of Vibrio ichthyoenteri[ J]. The Korean
Journal of Microbiology, 2005, 41(2); 117 —124.
Gauger E, Smolowitz R, Uhlinger K, et al. Vibrio
harveyi and other bacterial pathogens in cultured
summer flounder, Paralichthys dentatus [ J ].
Aquaculture, 2006,260:10 —20.
Muroga K, Yasunobu H, Okada N, et al. Bacterial
enteritis of cultured flounder Paralichthys olivaceus
larvae[ J]. Diseases of Aquatic Organisms, 1990,
9. 121 -125.

Pujalte M J, Bobadilla A S, Pellitero P A, et al.
Carriage of potentially fish-pathogenic bacteria in
Sparus aurata cultured in Mediterranean fish farms
[J]. Diseases of Aquatic Organisms, 2003, 54
119 -126.

Montes M, Farto R, Perez M J, et al. Genotypic
diversity of Vibrio isolates associated with turbot
(Scophthalmus maximus) culture[J]. Research in
Microbiology, 2006, 157 ; 487 —495.



23 BRI, % PR RS0 R T SR IR B 20 B 2 8 I L SR B 317

Isolation and identification of Vibrio ichthyoenteri in farmed
turbot ( Scophthalmus maximus )
and histopathology study of the diseased fish

LV Jun-chao, LI Xuan, HAN Yin, CHEN Ji-xiang, ZHANG Xiao-hua
(College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China)

Abstract ; In January 2007, an epizootic occurred among cultured turbot ( Scophthalmus maximus) in a fish
farm in Jiaonan, China. The diseased turbot exhibited hemorrhagic ulcer on the body, abundant yellowish
ascetic fluid filled in the body cavity, swollen intestine , necrosis of liver and darkened cholecyst. Samples
were taken aseptically from the hepatopancreas, spleen, gall bladder, kidney and brain, and inoculated
immediately onto LBN (LB medium supplement with 2% NaCl) plates, which were incubated at 28 C for
24 h. A predominant strain, which was designated as da3, was isolated from the gall bladder of the infected
fish. Pathogenicity assays revealed that da3 was virulent to turbot by intraperitoneal injection challenge. The
LD;, of da3 to turbot was calculated as 2 x10° CFU/fish to the 25 g weight turbot. Strain da3 was a Gram-
negative, curved bacterium with single polar flagellum, and could grow on TCBS medium and produce
yellow colonies. Strain da3 was similar to Vibrio ichthyoenteri in morphological, most of the physiological,
biochemical characteristics and 16S rDNA sequence except in lysinedecarboxylase (LDC) and the ability of
using D-Gluconic acid. Strain da3 was identified to be V. ichthyoenteri. Portions of liver, spleen, kidney,
intestine, brain and heart from the naturally diseased turbot were sampled, fixed in Davidson’ s fixative for
12 h, and then were processed for paraffin embedding. Paraffin blocks of the tissues were cut at 4 pm
thickness, and the sections were stained by the procedure of H. E. The slides were examined using an
Olympus microscope, and images were captured with digital camera. There were distinctive
histopathological changes in liver, kidney, spleen and intestine of the diseased turbot, and to a less extent in
the brain. In the liver, necrosis of the hepatocytes were observed, and erythrocytopenia in the vein of the
liver illustrated a septicemia. In the kidney, lesions of histocytes membrane , necrosis of some renal tubules,
and decreased number of erythrocytes was observed. In the spleen, the number of erythrocytes decreased
sharply, indicating the damage to the hematopoiesis. In the intestine, the intestinal villus goblet cells
expanded to round, and the lumina popria necrosed severely. Examination of fixed tissues from healthy
turbot showed structure integrity in liver, kidney, spleen and intestine. The histopathological changes in the
diseased turbot may lead to the dysfunction of the organs. The results of this study may be important for
controlling the bacterial disease of turbot.

Key words ; Scophthalmus maximus; Vibrio ichthyoenteri; identification; histopathology



