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Characteristics of Vibrio isolated from cultured file fish,

Stephanolepis cirrhifer in Korea

Bo Young Jee, Jong Deuk Bang, Mi Young Cho, Jin Woo Kim, Kyoung Mi Won and Young Ah Cho

Aquatic life disease control division, National Fisheries Research and Development Institute, Busan 619-900, Korea

An epidemic was occurred in Stephanolepis cirrhifer during acclimation in laboratory tanks (water temperature was

about 17°C). Diseased fish showed an unique external sign, large cloudy skin surface. We investigated the cause of
the disease, and isolated one pure cultured bacterium, that was identified as Vibrio anguillarum by biochemical
analysis and sequence analysis of the 16S rRNA and recd genes. During the outbreak, about 30% of S. cirrhifer
showed the large cloudy skin surface, and approximately 10% of the stocked fish died. Fish were effectively cured

by treatment with oxolinic acid.
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FR), Stephanolepis cirrhifer= Zo]% (Order
Tetraodontiformes), 5J%]¥} (Family Monacanthidae)©}]
k= FFo® (W 5, 2007), S-2uet safdtat
Hafietollxl ol2ljo} i Eof gl ZFO2 vl
gt glom, AkfA e g Tia7E w8 ofFoltt (3]
AR, 2001). E3F Holl FX)7F REd et
2, durelia auritas Ho|2 ARSI} (Miyajima et
al., 2011)= Ao} BHSZ|HA] 4klo] Biehgt o
e L Q= siufee] Ao AAomt gt
AL Qlek F2] FAS] A7 Ak 20061 136M/T
ol A 20094 S17TM/TE 275k ek kA9 9
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FA A HARF ES 20009 7o it
2,647,000m}12] &, &A1EFQ1 6,452,000112]2] <F 41%
(http://kostat.go.kr/portal/korea/index.action) = 4] o]
A HEE AL Qlek T1EeE FAjof wet
&L= Ho LAl (Gwag et al,, 2003; Miyajima et al,
2011), AYAAF7] (Lee et al, 2000) S AJ=]oha] At
(Funakoshi et al,, 2002)0l| SR E]o] glom &3], F|
o] 2ol It A= FA19] Zofof HRE et
Z9 A 07| betanodavirus®] H+- (Pirarat ef al.,
2009)2 ASlstis Ae] AR ARolck Tejre
S ajUtelo] MABR= 7719 BAES T,
op) mEE Zrfal7] glelAk otk 27l o
3wl Qit Al Saslolol 3 Ao AR




104

Mz 3

4ol

79l 2)9) 73 GfoPgolq Bohio} Al
ol 23] Zoldl o 300nke)o] 5] (A 4~6 c)
% oF 30%7} LI A Wb Rolo 12 10%
HE NSNS AR SIS Y wAle] e
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Sfitolol] 2 HETe noljAo] 71 gz
RIs7] $I8te] FEolel=ulolHA (red seabream

Table 1. Oligonucleotide primers used in PCR amplification

. ZIX]

rio

4 - Aol - 2Hot
iridovirus, RSIV), Hlo]2| A &8 a8 Futolz 2~
(viral hemorrhagic septicaemia virus, VHSV)E £33}
of Hlo|HAMA AT AEHo|2| A (viral nervous
necrosis virus, VNNV), &|2}+H|si =H}o] 2 A (hirame
thabdovirus, HRV) @ 3|4k Hija}o]2|A (marine
birnavirus, MBV)o]| th3} polymerase chain reaction
(PCR) 412 Aasiick

WA A deolS BaHo dslel 4
29 44, U4 9 42 etk PORE i
DNA+= A]¥H%]= High pure PCR template preparation
kit (Roche, Germany)S A+&-3}0] wliirHoj whe} £
3190, RNA= mfj7de] we} TRIZOL® Reagent
(Invitrogen, USA)Z 223+ 3., SuperScript™ II Reverse
Transcriptase (Invitrogen, USA)E ©]-83}o] cDNAE
3M/d5HATt. RSIVE] PCR 2418 913l H2]5 DNA
£ template 2 ARSI oW, 1 9] VHSV, VNNV,
HRV 3! MBV2] PCR 2445 915] £2]5 RNACjA]
3143t cDNAE ARE-3}99c). PCR 48 ExTaq®
(TaKaRa, Japan)2 o]-8-5lo] ol mton], Ab
25 primer set & PCR 272 Table 19} Velfigich
SEE 22 A95os BRIslg on, HEPCR

4o oz R SNEE W elustick

Ol
r

i

flo

Virus Nucleotide sequence of primer PCR condition (Sll):;
Forward 5’-CTCAAACACTCTGGCTCATC-3’ 94°C(30sec)-58 C(1min)-72 C(1mi 570

RSIV* Reverse 5’-GCACCAACACATCTCCTATC-3’ n){30cycle]
Forward 5’-CGGGGGCAATGACGACTACA-¥’ 94°C(30sec)-58 C(1min)-72 C(1mi 563
Reverse 5’-CCGCCTGTGCCTTTTCTGGA-3’ n)[30cycle]

VHSY Forward  5’-ATGGAAGGAGGAATTCGTGAAGCG-3’ 94°C(30sec)-55 C(30sec)-68 C(1mi 505
Reverse 5’-GCGGTGAAGTGCTGCAGTTCCC-3’ n)[35cycle]
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VNNV Forward 5-CGTGTCAGTCATGTGTCGCT-3’ 95°C(40sec)-50 C(40sec)-72 ‘C(40s 107
Reverse 5’-CGAGTCAACACGGGTGAAGA-3 ec)[25cycle]

HRV Forward 5’-ACCCTGGGATTCCTTGATTC-3’ 94C(30sec)-55 C(10sec)-72 C(45s 600
Reverse 5-TCTGGTGGGCACGATAAGTT-¥’ ec)[30cycle]

MBV Forward 5’-GCACCACGAAGGTACGAAAT-Y 94°C(1min)-55 C(1min)-72 ‘C(1mi 40
Reverse 5’-GTACGTTGCCGTTTCCTGAT-3’ n)[30cycle]

*, RSIV, red seabream iridovirus; VHSV, viral hemorrhagic septicaemia virus; VNNV, viral nervous necrosis virus; HRV,

hirame rhabdovirus; MBV, marine birnavirus.

Az A4

ATEolS R0z sste] AR, B 7 5
o] Y& 7] & AlE $HELE NaCl 1.5% &7} TSA
W<, BHIA <, TCBS uf<|, S8 4] 5ol 31o]
20°C, 24~48 A1k jo)ste] 310} RS BlsHA0.
uf ol Arfulerste} ol el Ae) Agatc

(a) A3ksta] 24

Eete] & ERE g AR BAole 15%
NaCl-& H7Fsk TSAHjR|o] A 20°C, 2447} wfops]
5 8T TR Aol Wkt gam sain 4
A} e BT Alge) $EAS WHHch
oxidase test<= cytochrome oxidase A|A|'H, catalase
test= 3% H,0, 5 O] 85t slide W10 AA|S1
o} 71 9]of thIt AYSFeFA] A3 MacFaddin (2000)
O] vkH-S- wh= 11 API 20E kit (bioMerieux, France)Z:
A ANEBEA Vibrio anguillarum KCTC2711-S B4
w2 A HE FEAHI

(b) 16S IRAN 9 recA {4} gt

£elFe] 3 592 9I 165 RN
Aol tigt H7IAE BAE At
ST} POR 42 4712 551
High pure template preparation kit (Roche, Germany)@}

genomic DNA

ExTaq® (Takara, Japan)2 ARE-5}3ITE 16S rRNA &
A= 27F (5-CTGAGCCAGGATCAAACTCT-3)
2H429R (5’-CGTTACCTTGTTACGACTT-3") primer
sets S o]8-5he 1,505bp2] ARES o, recA
A= recA-F (57-TGGTGACAACCGTACAATG-3Y)
2} recA-R (5-AACGAACTGAAGCGTAGAAT-3’)
primer sets (Wang ef al., 2010)E- o}-8-3}o] 581bp 2]
AFES Aotk FHE PCR ARES A7|9F o=
bandZ 2213t 3, Gel SV kit (GeneAll, Korea) 2 A
3}l Topo TA cloning® (Invitrogen, USA)S ©]-8-5}<]
cloning3}e] H71AEE 1Tt

A7|1Mde] EAoll= Genetyx Ver. 8.0 (SDC
Software Development, Japan)2 AME-319 20, NCBI
ol}Al AlF-=]i= BLAST program HES: 083104 4

F/9& vy

() oHA g Ald

1.5% NaClo] 7k TSA HiA|oA] &= vl
AT 1xPBS (pH 7.4)0] @t 3, 500 plZ 1.5%
NaClo}] 77} Muller-Hinton agar (BD, USA)of] =
3t 1 Qo] A tlA (Becton Dickinson, USA)
& A%s1o] 20°CollA 24R1ZE Fot uiFstTt: Hiok
T yepd ARG AEE £45t] BD (
BBL™ Sensi-Disc™) 9] 44| 74541 HIAE tiA3

A ARA 7102 YA (resistant), F7F WA
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(intermediate resistant), 7F5=4] (susceptible) 2.2 -5
ato} EALSIGITt (Table 2).

Table 2. Sensitivity of Vibrio anguillarum isolate, SA1 to
various chemotherapeutic agents

Disc content

Chemotherapeutic agents () Sensitivity"
Ofloxacin 5 S
Gentamycin 10 R
Clindamycin 2 R

Nalidixic acid 30 S
Clavulanic acid 30 R
Doxycycline 30 S
Oxytetracycline 30 S
Erythromycin 15 R
Trimethoprim 1.25 [
Ampicillin 10 R
Sulfisoxazole 250 R
Oxolinic acid 2 S

* R, resistance; I, intermediate; S, susceptible.

(d) g & E FSA

HjoF 2wof wh2 WEAIEE fal, 20CollA] 24
A2k vleld Eelet (ODen=1.0)2 1.5% NaClo| 7}
1% pepton watero]] HZ3HAc. HFHS 2=
2 17C, 2°C, 27T, 327C, 37Col|A 47k vljorshH
A Y FF= (ODan)E S5t ISH=E 37
Ik o) ARLS v\Be| QS Vibrio anguillarum
KCTC2711, Vibrio harveyi ATCC14126 X Vibrio
vulnificus LMG168529} A AA|3}He] v]ma}hgich

2

ddelel 34

HE HXE AL WEEs S5 Y

. 4l

2ol - xot

rio

< .
5

oo} wARCt (Fig 1). Lt AR e o]l
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Fig. 1. Typical signs in file fish, Stephanolepis
cirrhifer (a, b). Note the large cloudy skin surface
(scale bar: 1cm)

Zdold 44
HE Fz)9) oprtu], A& R W VIS A8t
o] A7e A}, 714F0] WEHA 3k (data not

shown).

mrol2| 2 HAt

Atofell 2 HESHE Hlol22 5%, SR,
VHSV, VNNV, HRV @ MBV<}| that PCR £4&
AR Ak BE HE FR|e)A ofEit HlojH e

AZEA) 49t} (data not shown).

A A4
= WE 7312 A} upgold U colony
7 ST S2l3L 1.5% NaClo] 37bel TSA
WiAlol ] et 222] colony’E, TCBS HKjol
L2H colony S FA310] Vibrio sp. 2 F4E 9.0,
o] F55 SAIOF Pl 0]F9] o] A}83}
Tk
SA1-S gram -S4 curved rod 2, catalase®} oxidase
= A5 20 Bergey’s manual®] V. anguillarum=.
=A-g)olct o SAIE Mo ef al. (2001)8) V.
anguillarum3; 7} 2 arabinose 2512} ARRA
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50| U= Ae= Vel ol BEATE ARESH
V. anguillarum KCTC2711 Y Bergey’s manual} V.
anguillarum3P= 2}o]7} 98L& HojZr} T3l SAL
L V. anguillarum (KCTC2711)3} wjwst Ayl
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tehalose 2 R E|S) AMIAIS-2: Zofgl Z102 Lyehk
o, SA1T V. anguillarum (KCTC2711)+= Mo et al.
(20019} V. anguillarumi= T2 raffinose =55
o] AT Zojd Ao vEhyitt (Table 3).

Table 3. Comparison of the phenotypic characteristics of the strain SA1 and Vibrio anguillarum type strain (KCTC2711)

Tested items SA1

V.anguillarum
(KCTC2711)

V.anguillarum (Bergey’s
manual, 8th ed. 1974)

V.anguillarum
(Mo et al., 2001)

Arginine dihydrolase +
Lysine decarboxylse -
Ornithine decarboxylase -
Catalase +
Oxidase +

Nitrate +

OF test(Oxidation and
fermentation test)

Indole +
Methyl red +
Voges-Proskauer -
Simmon’s citrate +
H2S(Hydrogen sulfide) -
Urease -
(3-Galactosidase(OPNG) +
Tryptophan +
Kohn’s gelatin +
Amygdalin -

Acid production from
Arabinose +
Adonitol -
Dulcitol -
Cellibose +
Fructose +
Glucose +
Inositol -
Lactose -

Maltose +
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Mannitol + +
Mannose + + +
Melibiose -
Raffinose - +
Rhamnose - -
Salicin - - -
Sorbitol + + +
Sucrose + + +
Trehalose - +
Xylose - - -
d*: more than 10% of strains positive or negative
SAL9] 168 RNAGAIAF 1,505bp2t recA §47F  FX|oflA] Keld S ZRlslo] SAlo) gt uj
(o]

SSibpe] EINGL BAR Hyp AR 7
anguillarum AY6623043} 100%, SR= V. angullarum
M805253} 100% UpeRy ek
SALY| tiigt oF4] /AR ZaR= Table 20f) LR
it ofloxacin, nalidixic acid, doxycycline oxytetracycline,
oxolinic acido] thaljA] 7HrA-S& vlehich
oo g HlwA g —:«101]/\1 AalsHd

O
FEE

o]:/_\_]

g0l mE ‘%Iwr’*l%‘*g ST 71 23, SAl
2 27ColA] 71 & ZAJstgl o, 37CollA] 713
3o wkg o woch o] FF= V. harveyi X V.
vulnificus o) B8 17CollA R3] & d57} 3
TCollA] o9 2 M58 Hol, A4 4% 2571
H|pF e A og =l Student’s t-testE H)
TBHIT} (p<0.05) (Fig. 2).

0.5

04

Optical Density{OD 600nm)

I SA1

V. angulifarum

* BEE v harveyi
) V. vulnificus

Temperature{ 'C)

Fig. 2. Effects of temperature on the growth of several fish-pathogenic bacteria. SAI, isolate; Vibrio anguillarum,
KCTC2711; Vibrio harveyi, ATCC14126; Vibrio vulnificus, LMG16852.



2|LI2F LAl FX|, Stephanolepis cimhifer O A 2] H|H2|Q0] EXN 109

i

2t

20101, 7FAe 2R 9] ool weot A
Aoflf eF17CE 4] Fold FHA| (A 4~6 cmye]
A SEH LR Al WS Kol Hiakst AlEl7t
AT FAtejoll A EejE Al TCBSO) 4
F3t At 25°Coll 24A7E iFA] o] F4lo] T
=] gFgront A2 (17~18C)ollAf 24A17F o fof
2 783 ) colony E el T 4 A olo]
A0 W8] 20l Sroliz R 351 165
RNASH e 071 o} 3F 904 712 23}
SA1E V. anguillarum 02 JERJT] 16S tRNA §-4
A AGPPSY 02 Totg) B0l T 9AA
thd/do] REsar A A 9o (Krawiec and
Riley, 1990), recA 5-71&+= 16S rRNA §-Zix}of| 8|3}
t] Ao AFE B]HE]Q (common Vibrios)o]|
gt AT 549 v R o] 8Tk (Wang ef
al, 010} BT7} 9lek. a9t 2 A7olH el
54 70k A S04} 165 RNA §HAE o} 83t
SAol: S Aol Gt

V. anguillarum ®- ¥ 2] 2 139] BhEHQ LA
ZA| ARt sfiroll HASH= Al (Muroga ef dl.,
1986), Tt 254, Wad ofFoll ARARl &8
A E85S st ¢ A Qlo} (Toranzo and
Baria, 1990). $-elLehiut ofje) Aluo i e
(Muroga and Tatani, 1982), -0 (Muroga et al., 1987)
9 A%] (Yamanoi ef al., 1988)2} 2-& &S00
sk v He| e o] AR R w2 Halv} §lof
AR BojEel FA)= ob] A B gick
B AL 7129 V. anguillarum @) 9)734F EA) 3}
ch27) ole] Aol et F4o] Hsto] Liept
o, W24 Hagolq HAE dosl BYL
7AISL Qlol, AJBksHa] A, SFAIRE3AIE, Bl

o o

lo fr

O

2rof 2 USAH 2 TR o= Ao of
= F7gsisich

Astata Al SAlE B N
anguillarum (KCTC2711)-&- Table 33} 7¥o] Lrelye
V. anguillarum (KCTC2711)2- Kim et al. (2005)2] V.
anguillarum (ATCC19264)9) A3}z AT} A3
3910, Bergey’s manual @] V. anguillarumi} 54
3t oFARS- LHERHTE Lunder ef al. (2000)9] V.
anguillarum (ATCC1418)2 MR 24), VP+= %43
18] 1 arabinose} celliboset= 24 0 & VFERSTRAL
1 Tso] SALTE oIS BTk ol SALS W]
olg] V. anguillarum ] oI} FAH | Tt
o] veht Atz AtEmHh

£ GtollA] SAlof thste] 1238-9) YA Tt
o] 7F=A) AARE AABHL ofloxacin, nalidixic acid,
oxytetracycline X} oxolinic acidE 32 3}8= quinolone
A2}t doxycycline g E3F5]= tetracycline A= <4
o] gt A0 Upehch (Table 2), T2jalo] 2 217
A= AR 71 7 WS oxolinic acidE 2|2
off AMESHETE: T Mo e dl. (2001)9] X10] m=r
V. anguillarum®] ofloxacin®] WA 7H#Ickal SHA|gk
2 AgollAe S Uehl AL b ampicillin
ol Upg& 7Hict (Kim er al,, 2010)= Xl LA
& % 4 A8l

ol 4] sl Bl EE| Q42 17~35TofjA]
2 Aaksk= #gFo] 910 (Rubin and Tilton, 1975),
V. anguillarum &) -2 =% 10~35Coju} 2|4
2= 25Colth (Jang ef al,, 2007). SPARE £ o]
A= 227} A28 17Col HATE] 2k TOBSOIA
17~18Cell ] 2] 80| Solgl 4L 7itato]
SALS] F0) L= ke sol thel V. anguillarum
(KCTC2711), V. harveyi (ATCC14126), V. vulnificus
(LMGI6852)2} ¥ 2 A sjoick. 1 2z, wjo}

=
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T T2ARYE B = AlolA SAlo] thE HjHE] o &R
o 17ColA dAS) & W8S Kol S
g = YUk Sugita ef al. 2008)= LE2) Uisfe]
A V. anguillarum©] 20°C 0]3}Q1 sf}= A| 204 44%
7t AZEA, 21.5~22.0CoflA 59~80%, 13.1~
18.0CollA= 0~7%5te] HEE| kL 3hct. 3}4]
k& A= SALo] 17CoAE Tk ujHe] 940
HI3) S W8S e 2R Kol Ao
= ofAlo] At HsE & 5 AUtk HollA V.
anguillarum®] WA 2 HE HHES Fav}
A Aoz AT E3 A FA2 AT
27F AR A o] dhREE AL 9l ¥
Aojx9] 20 HskE & AF ff Folok T Ao
of TR R3] A 5YolA 74 Alojo] Akt
o] dojut7] whZof (BFAHE, 2001), 6~7 L]
Bt 2 H7H 14~19CA AL zireichd
(http://portal.nfrdi.re.kr/risa/subpage/realtime04.jsp)
(2009, 2010) 2] Aol ol &Exjof AJ7]of| A
o} AR EAIE o1& 5 §L& Aok AzErt
olMH Ul FHA A0} <FAlef QlojA V.
anguillarum]| 23t HALZE FHFATH= oA ko
2 S FHA Aol FEE 71 &odof sk, A3
A A7 Had Aer oiddnt

B 79| diolks AgolA] deRS Holn
HARE 7Rz FARNA V. anguillarumo] £-2) 574
E|943L, o]of oxolinic acid 200 ppm-2- Holel] 1175
Rt FEAIFom, 11 A 2% At F it FetE
i SAe] ZHEHAT. I o] At WY ¢
A AR, 35l 2 aQlme] A Fofl dist
o o e A8 HAIA FA] FA2] st et
= BAgo} & Rojct.

o

e
oM
(o]
P
08
=

2 e A Sl AaolA ¢l Fold
FA oA A WErS Holm HAlsle] 1 AelE
9I5] 17t slgick: <o vioFE HAIE Eistod A
wfeFatol ASRaHA A4} 165 rRNAS-HAIS} rech
LX) A7\ BA A} Vibrio anguillarum 02
Crebteh. Wkl (1A 4~6 cn)e] oF 0% A
alek 408 2910 oF 10%% HALBISIT: olo]
okA)| Z+eAl Al 3, oxolinic acid 200 ppm-S- 147+

Sof kAo, 2 AT T HApt FokE

HARl 2

e
2

Te TR (A ER AT
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