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The pathogeny of ulcer disease in Epinep hlus awoara

QIN Ying xue, CHI Xin-cai, SU Yong quan, WANG De-xiang, CHEN Xin-zhong
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Abstract: The summer of 2002 was hot and dry in Xiamen, and the seawater salinity was higher than usual,
sometimes reaching 38 in Tongan Bay. From the end of May, ulcer disease occured on a large scale in Tongan
Bay. In the middle of June, a heavy rain brought about high mortality among the cultured groupers, which caused
serious loss. The characteristics of ulcer disease were observed. Infected groupers displayed sluggish swimming and
refused feeding, several days later, the groupers’ eyes swelled and became ulcerated, the tail turned red, the scales
became detached and the back muscle gradually ulcerated, then the eyes even dropped out and the muscle became so
necrotic that the spine was exposed, finally the diseased fishes died. Anatomized the dead fish and found that the
livers and gills were pale and the gallbladder was distended. The time course from appearance of disease signs to
death lasted about a week. Dominant bacteria, which were Gram-negative and seen short rod with single polar
flagellum under electron microscope, were isolated and designated TS-628. In artifical infection test all fish of the
experimental group died on the third day after injected with bacterial suspension, while all the fish in control group
showed no signs till the end of another week observation. The dead grouper had pale livers and gills and small
ulcerations on the caudal fin and anal fins. These were the same signs as the natural infected fishes. The re-isolate

also had the same characteristics as TS-628, which proved the isolate TS-628 was the pathogenic bacteria that
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triggered this ulcer disease. Different methods were wsed to identify the pathogenic bacteria in this study. The
identification result through VITEK-AMS system GNI card was that TS 628 was Burkholderia mallei, with 99%
reliability. While traditional biochemical identification revealed that TS-628 exhibited relatedness to Vibrio harveyi
through comparison with Bergey’ s Manual Determinative Bacteriology. In order to confirm absolutely different
results above, further researches were carried out to identify T'S-628 again. So 471bp sequence of T'S-62816S rRNA
gene was amplify and compared with all DNA sequences ( 1192858 in total) in genebank (GenBank+ EMBL +
DDBJ+ PDB), homology analyses showed that 16 sequences were picked out to have the highest similarity, with
98% identity. These 16 sequences all originated from vibrio, 8 of them didn’ t mention specific names, 6 of them
were V. haveyi and 2 of them were V. carchiariae which also belongs to harveyi because their similarity in
physiological and biological characteristics and DNA homology. According to morphological features, physiological
and biochemical characteristics and 16S tRNA gene homology comparison of the bacteria, the pathogenic bacteria
were V. harveyi. Drug sensitivity test showed that the pathogenic bacteria were highly sensitive to chloramphenicol,
actinospectcin etc. V. harveyt is a kind of pathogenic bacterium commonly found in marine-fishes culture, but this
is the first time that V. harveyt is reported as the pathogenic bacteria of cage cultured grouper in China. And V.
harveyt should be regarded as an opportunistic pathogen which has close relation to temperature and salinity and
easily causes vibriosis under conditions of high temperatures and drought. Therefore, it is necessary to guard against
V. harveyt vibriosis in such summer days.

Key words: Vibrio harveyi; Epinephlus awoara; ulcer disease; pathogeny

( grouper) ( Perciformes), L
(Serranidae) , ( Epinephelinae) , (300~ 400g)
( Epinephlus ) , EE S TCBS
) #FHPCR K H Taq  dNTP Takara
, 2000 ,
3 , 1.2

; ; AR B

2002 , , ,32°C ,
; 38, TCBS
5 . , , TS 628
.6 =7 g 8
) , 4 )
) 4 , 9 x
10°cfus mL ™! , i
" 0.2mL, 0. 2mL
16S rDNA & AR
1 ar IR
A A ALK R TS 628
1.1 (AM S) GNI ,
EIR & (400~ 500g) VITEK JR.

[1]



299

DFAE W ik kR mi 2
16S rRNA RI
(5-AACTCAAAGGAATTGACGG 33°)  RII(5-
GACGGGCGGTGTGTACAA 337) ,
DNA , 16S rRNA
PCR
. 10x Buffer 5 UL, Mg* * 4 ML, dNTP
4uL, DNA 2HL, RI 1 HL, RII 1 BL, Ex Taq
0.8 UL, ddH,0 32.2 ML
: 95C Smin; (95C 60s; 50C 45s;
72 °C 45s) x 30 cycles; 72°C Tmin

3
genetyr  clustalx 3
, 47bp s
1192858
,32°¢C 18h ,
(
, 20011123),32°C
24h,
2
2.1
2002 6
1
2.2
TCBS 3,
95% ,
TCBS ,
TCBS , ,

1)

1 ( % 10 000)
Fg. 1 Electron micwograph of the pathogenic bacteria

2.3
4 3 ,
1
2.4
GNI
( Burkholderia mdller) (1),
P %
, 1
, TS 628
TCBS
() 2 ,
« W
(V. harveyt)
2.5
16S rDNA ( GenBank +
EMBL+ DDBJ+ PDB) 1192858
DNA ,
16S rDNA 98%,, 16 ,
16 , 8
,6
(V. harveyi ), 2 (V.

carchiariae) (, 3)



300 28
1 TS-628AMS
Tab.1 Result of biochemical test of strain TS-628 by AMS
charact eristic reaction characteri gtic reaction characterigic reaction
DP3 - DR-300 - glucose( oxidative) -
growth control + acetamide - esculin
plant indican - wea - citrate -
malnate + TDA - 10% lactose +
raffinose - sorhitol - ucrose +
inositol + adonitol - p-coumaric -
H,S - ONFRG - rhamnose -
arabinose - B polymyxin B - glicose( fermentative) -
lactose + arginine - maltose -
lysine - mamnitol - omithine -
xylose - oxidase -
2
Tab.2 Results of biochemical tube test of strain TS 628
charact eristic reaction characteri gic reaction characterigtic reaction
oxidase * sing test + glucose( ferment ative) +
lactose - mannitol - urea -
salicin - sucose + arabinose -
arginine decarboxylase * omithine decarboxylase - lysine decarboxylase +
maltose * nirrate reduction + v-r -
0% NaCl _ 3%NaCl + 6%N aCl +
growth on 0% NaCl growth on 3% NaCl growth on 6% NaCl
8% NaCl _ 10% NaCl _ _
growth on 8% NaCl growth on 10%NaCl gluc ose( oxidatwe)
2.6 2002
TS-628 4P
16 G , ( Lates
16 cdcarffer) ™ ( Lateolalrax japonicus) (3]
(4 , 2002
3 2
2 2
TS 628 16S , ,
rDNA , , .
: 168 7
rDNA
98% TS628 16SrDNA
6)
98%, « , Saeed'”
P : 36h
DNA : , (E.
fauvina ) (A canthepagrus cuvierti )
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3 16S rDNA
Tab.3 16S rDNA sources and sequence version
sequence version organism origin sequence version organism origin
AF426823. 1 Vibrio sp. VIB 411 South Africa( ) AF426822. 1 Vilrio . VIB 570 Spain( )
AF426817. 1 Vibrio sp. VIB 573 Spain( ) AF426806. 1 Vilrio harveyi Taiwan( )
X74693. 1 V. cardviariae unmentioned( ) AF426825. 1  Vibrio harweyi ATCC 14126 unmentioned( )
AF426819. 1 Vibrio sp. VIB 654 Denmark( ) AF426815. 1 Vilrio p. VIB 651 Denmark( )
AF4268 14. 1 Vilrio harveyi VIB 286  unmentioned( ) AF426812. 1 Vilrio sp. VIB 645 Tunisia(
AF426811. 1 Vilrio harveyi VIB 295  unmentioned( ) AF426808. 1 Vilrio sp. VIB 660 Greece ( )
AY (046956.1 Vilrio haveyi M4 unmentioned( ) AF319768. 1 Vitrio sp. BB4 unmentioned( )
AF426805. 1 Vibrio harveyi U.S.A( ) AF134581. 1 Vibrio aarchariae unmentioned( )
4 TS-628
Tab.4 Result of drug sersitivity test to strain TS-628
drug concentration m(i::f:-(li:i:tstfw sensitivity drug concentration m(irnljl—elif)rzl;tfw sensitvity
(Hg/ dic) circles mm) (Mg/ dixc) circles( mm) '
VI
cephalosporinson 30 17 M ofloxacin 3 2 S
fofomycin 200 2 S chlbramphenicol 30 ¥ S
. . 30 11 R . 300 13 R
minocycline furazolidone
K . 30 13 R . 10 15 S
anamy cin streptomy cin
75 19 S . . 30 13 R
cefoperazone acetylspiramycin
. - 100 18 S . . 5 2 S
piperacillin rifampin
M 30 10 R . 30 0 R
cefazolin vancomy cin
tobramy cin 10 16 S novobiocin 30 16 M
cefoxitin 30 13 R cefotaxime 30 2 S
O 10 0 R y 5 16 M
penicillin cefixime
ceftaz dime 30 17 M doxyeyclne 30 12 R
. . 5 23 S . 10 21 S
ciprofloxacin norfloxacin
erythromycin 15 2 M mezlacillin s 19 S
gentamicin 10 1 M tetracy cline 30 1 R
. . 30 16 M . . 2 0 R
midecamy cin Incomycin
amikacin 30 12 R cefoxitin 30 13 R
. 30 18 M . 30 21 S
neomyci ceftriaxone
. 75 0 R 10 16 M
oxacillin unasyn
30 18 S . . 100 27 S
cefamandole spect nomy cin
. 30 16 M SMZ/TMP 23.75/1.25 18 S
cefuroxime
e 10 0 R S 30 13 R
ampicillin nalicixic acid
:S M ;R

Notes: S means sensitive;

M means medium sensitive; R means resistant
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