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Vibrios|solated from Diseased Marine Culturing Fishesin Korea
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A bacteriological survey in maricultured fish farms was conducted in Korea from 2002 to 2004. A tota
number of 166 Vibrio isolates were collected from diseased fishes, including olive flounder (133 isolates),
black rock fish (8 isolates), red sea bream (6 isolates), shrimp (5 isolates), black sea bream (4 isolates),
abalone (3 isolates) and other fishes (7 isolates). All isolates were phenotypically characterized and then
groups were obtained using the traditional biochemical test. Representative isolates of each group were
genotypically characterized with sequencing the 16S rRNA genes or 16S-23S intergenic space genes.
Above 14 species of Vibrio were identified as V. ichthyoenteri (45 strains), V. alginolyticus (34 strains), V.
harveyi (32 strains), Ph. damselae subsp. damselae (Formerly V. damsela, 10 strains), V. campbellii (6
strains), V. cogticola-like (6 strains), V. fisheri (5 stains), V. fluvialis (4 strains) and others Vibrio sp. (24

strains) by combining of biochemia and genetic characteristics.

Key words: Vibrios, marine fishes, V. ichthyoenteri, V. alginolyticus, V. harveyi, Ph. damselae subsp.
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Vibrio alginolyticus ATCC 17749 Vibriologei ATCC 29985
Vibrio anguillarum ATCC 19264 Vibrio mimicus ATCC 33653
Vibrio harveyi ATCC 35084 Vibrio parahaemolyticus ATCC 33844
Vibrio ichthyoenteri ATCC 70023 Vibrio proteolyticus ATCC 15338
Vibrio compbdlii ATCC 25920 Vibrio wulnificus ATCC 27562
Vibrio fluvialis ATCC 33809 Photobacterium damselae ssp. damsdae ATCC 33539
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2 A-A ] colonyE F/3sAAIRE V. algi-
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HeRH ATk
Alte] T8 A, Askets AdAdol frAke
75 IFEE 53t t) old Argininedihy-
drolase, Lysine decarboxylase, Ornithine decarboxy-
lase®] AFE AR FUOE TIE A%S
o, 7 522 Indole, Methyl red, Voges-
Proskauer, Smmon'scitrate test®] 2 zke} 2= 3
ol g5l wal A #FE FEstal Bergey's
manual 3 75 o Aol thEk AF A
(Augtin and Austin, 1999; Bryant et al., 1986; Leec et
al, 2004; Zorrillaet al., 2003) & ®lg o2 179
o] 8] #FE Table33} o] FAsIATh
Table3ell Yebd 7z 25 thE 3ol i)
A= 16SIRNA genes BA3t91om 2 Al
THE A FEde Table 49 7t 16S
rRNA genetr 2+ 53] o] o
group 1, 4,5, 7,8 2 10 (V. ichthyoenteri, V.
damsela, V. campbdlii, V. pdagius, V. fisheri, V. flu-

Table2. Number of Vibriosisolated from diseased fishes from 2002 to 2004

Isolated number of bacteria
Year Oliveflounder Black rockfish Red seabream others Totd
(Paralichthysolivaceus)  (Sebastes schlegdi) (Pagrusmajor)
2002~2003 63 7 6 9 85
2004 70 1 0 10 81
Tota 133 8 6 19* 166

* Shrimp (Penaeus chinend's, 5), Black sea bream (Acanthopagrus schlegeli, 4), Abdone (3), Mullet (Mulgil cephalus, 2),
Rock fish (Sebagtes inermis, 1), turbot (Scophthalmus mexinus, 2), Starry flounder (Platichthys stdlatus, 1), Parrot fish

(Oplegnathusfasciatus, 1).
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Table 3. Biochemica characteristics of Vibrio spp. isolated from diseased marinefishes
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Groups of biochemical characteristics (number of bacteria)

Tested items 1 2 3 4 5 6 7 8 9 10 11 12 13
45 (34) (32 (10 B B B G B B @ @ @
Moatility + + + + + + + + + + + + +
Swarmingon TSA ) . N i ) ) ) ) ) ) ) . ]
(1.5%NaCl)
Argininedihydrolase - - - + - + - + + = - = +
Lysine decarboxylase - + + - + - + = = . - 4 -
Ornithine decarboxylase - (v) o+ - - - - - - = = = -
Catalase + + + + + + + + + + +
Oxidase + + + + + + + + + + +
TSIA K(A) K(A) K(A)Y K(A) KIA AA AA AJA K(A) AIA K(A) KIA AJA
A A A A
Nitrate + + + + + + + + + + + + +
OF F F F F F F F F F F F F F
Indole - + + - + = = = - - - + +
Methyl red + + + + + 4v) 4+ + + + 4 4
Voges-Proskauer - V) - - - - - - = = - -
Simmon'scitrate - + + - + - - + - HV) Hv) o+ +
Acid production from
Arabinose - - - - - - - - - - - + +
Adonitol - - - - - - - - - - - i, +
Dulcitol - - - - - - - - - - - - -
Cdlibose - - + (V) Hv) - + 0 4(v) o+ + - + +
Fructose + + + + + + + + + + +
Gdactose - - + -v) - + + +HV) O+ +
Glucose + + + + + + + + - +
Inositol - - - - - - - - - - - - -
Lactose - - - - - - - - - - - + -
Métose + + + + +  Hv) - + + + + + +
Mannitol - + + (V) HV) HV) HV) (V) o+ HV) Hv) o+ +
Mannose + + + + +  Hv) - +  Hv) o+ - + +
Médlibiose - - + - - - - - - - - - -
Rafinose - - - - - - - - - - - - -
Rhamnose - - - - - - - - - - - -
Sdicin S e /I N (VR () -
Sorbitol - - HV) - - - - - - - +
Sucrose +Hv) HVv) HV) -(v) -(v) +Hv) o+ Hv) o+ + - +
Trehalose + + +HV) V) o+ o(v) o+ + + - + +
Xylose - - - - - - - - - - - - -
TCBS YV) Y(v) Y Gv) G Y YV) Y YV Y Y G Y

(v), Vaidderesults, Y, yelow colony; G, green colony.
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V. campbdlii (1)7}, 73 &A1= V. alginolyticus

(2), V. campbdlii (1) 2 V. flwialis(2) 5 o8 =
o] FEeE Ao, M= V. alginolyticuset
\fisheri ©19Jol % v 5A #F7} 2tz 1354

e =Tk

doll tigk ZAtel]l tiek Hy7t Wt (Eddy and
Jones, 2002; Zorrillaet al., 2003).

2 AR FHT 3z w8 v A 9
B AR g o F FAFeA wElg F 500
Ao 2] #FE AR A, "B % A
7 (33.2%), E. tarda (29.8%), 144+ -1 (31.6%)
2 e Al £ (54%) o2 LRt 2 oA
TFoAlME 7Y =2 8 REE YERd vEE

o xXi. 1L

Table4. Nuclectide sequence smilarity (%) of 16SrRNA of isolated strainsand reference strains

|solated Reference Vibrio sp.

group ich g har dam cam fis flu pel par ang
1* 98 95 96 93 96 93 87 96 96 96
2 9 9 92 98 93 96 97 9 95

3 99 92 29 o%! 95 98 99 94
4* 98 92 91 93 91 93 91
5* 9 94 95 98 98 95
™ 97 91 94 93 92
8 93 A 96 94
10* 98 97 99
12 9 95
13 99

ich, V. icthyoenteri ; dg, V. alginolyticus; har, V. harveyi ; dam, V. damsda ; cam, V. campbdlii ; fis, V. fisheri ; flu, V. fluvi-
alis; pd, V. pdagius; par, V. parahaemolyticus; ang, V. anguillarum
*, 16S-23S1GSgene andyzed groups, 6, 9, 11 and 14 group were not yet anayzed.
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HeZ 2oty skith 187 Leeet al.
(2004)-2 2002~2003 A0l %2] P2 B4
S ZHE E. tarda ¥1% V. harveyi, V. para-
haemolyticus, V. alginolyticus, Ph. damselae, V.
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HEg e el AJAR dHA Q=
V. anguillarume] 19901 del= Ad3] =2 H]
2 FHEHAoY 2 A A7 B Leeet
(2004)°] KoM= 7o) EHEHA LUt
oA wjEg| el dClA7F V. anguillarum
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Tableb. Lig of Vibrio sop. isolated diseased marinefish cultured in Koreafrom 2002 to 2004

Group Species 2002~2003 2004 Totd %
flounder other flounder other flounder other

1 V. ichthyoenteri 11 1 33 - 44 1 2711
2 V.aginolyticus 18 1 11 4 29 5 20.48
3  V.harveyi 5 17 9 1 14 18 19.28
4 Eégmae Subsp. damselae) 6 1 3 i 9 Ly 6.02
5 V. campbdlii 3 - 1 2 4 2 361
6  V.codicolalike 6 - - - 6 - 361
7 V. fisheri 2 1 1 1 3 2 301
8  V.fluvalis 2 - - 2 2 20 241
9  V.glendiduslike 2 - 1 - 3 - 181
10  V.pdagius(L. pdagia) 2 - 1 - 3 - 181
11 V.ordalii-like - - 1 1 1 19 121
12 V. parahaemolyticus - - 2 - 2 - 121
13 V.anguillarum (L. anguillarum) 1 - - - 1 - 0.60
14 Vibrio sp. (unidentified) 7 1 5 - 12 1 7.83
Totd 65 2 68 11 133 33 100

Y Abdone (1) ; 2 Black rock fish(2), turbot(1), Parrot fish(1), Black seabream(1) ; @ Black rockfish (6), Red sea bream (6),

Shrimp(3), Rock fish(1), Mullet(1), Starry flounder (1); © Shrimp(1) ; @ Shrimp(1), Black sea bream(1) ;
Abdone(1) ; ? Black seabream(2) ; ® Turbot(1) ; @ Abaone (1).

9 Mullet (1),
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2 AA V. codicolalikez A3 67T
= o7 #aF A= 54 2APT S
A FIAR st Ao 2 & V. codicola
ot 71 7Pk Ao E Ukt

2 AolA 3% PR HlwA e nin
2 FEE Al Toodle oy At = 4y
A Ae Fol v TREAULE V. fisherie &
HHAo g s feEo] Al E AARLL UA
7+ (Austin and Austin, 1999), E1%- (Lamaset al.,
1990)3} gilt-head sea bream (Balebona et al.,
1998; Zorrillaet al., 2003)9l14 AW} A H3}]
FEE vk o] o Ao EA AT &
= Alol™, V. plendiduse B4 5 Al &
of Lol At ZA sl Foll 114 o] Al

1

35 ®ut oz} (Lopez and Angulo, 1995),
25 759 7Y FHF T HAE Y
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= 08 B H7|% gt} (Bacticadosetal,
1990; Nicolaset al., 1996). Listondlla pelagia=
Lojn] 24, YR gr1e] £8 79 4
¢l Bl AojellA e vb AN, FA
2 EE Q19 AN HANE v
ZoF HIE (Angulo et al., 1992), 5
o3 $0 7 AKX

Mbrio anguillarum A<t sl <Foll A S}= Al
7O ZA (Murogaet al., 1986a), Thdsh £4-4]
o B WA ool APHQ A AHEF
= FEsity gEA e vEEeHe] gk
Z}¢] elA|oln (Toranzo and Barja, 1990, 1993;
Actiset al., 1999), AAl= AMZL 4121 Lisondla
o #&= o] Ligondla anguillarum®. 2 ™5
3 Atk (MacDondl and Colwell, 1985). ¢-2] 1}
2} Hok olyg} g Aok s (Muroga
and Tatani, 1982), £} (Muroga et al., 1987) %
A (Yamanoi et al., 1988)9} 7+ a4 o] Foll
AshE RlEE e QAR B KBt
UARATH 2 Aol M= ol & Al Fol HA
AN & 1gFate] FEjEo] HE sl ofF &
2ol A sk HlE e Qo] A= Lis
tonela anguillarume] obd 7FgAdo] & Zo=
ZALE A V. ordarlii= oA E/FolA V.
anguillarum biotype 2 (Schiewe and Crosa, 1981)
ojAo L} AstetA gl FxskE xfolel ofsf Af
EL TR FFEATE (Schiewe et al., 1981).
o] T dEAE 2o Ee H 209 HjE g

O

==

)
e Hir opx

weh rlo @ X,

L =
#FFire] A Teiu & AFolxe =
gl g 2AE FFHOE ol AX
ot 015 AF T 2AV} B2 AOE 4
7kt

o 2ol 7} o7 WA HHZ R U
A Qe =2 V. cholerae (non-01), V. furnissii, V.
logel, V. salmonicida, V. trachuri, V. wlnificus 5-©]
2137 (Austinand Austin, 1999), ©] ¢]ol| %= afjujch

AF] s HHE L Fo] HIEHI gler o]
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o A APH Aol YAl T
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o gl ol B AF 24D} 228 A
©2 Yz
o of
& A7l 202 200G £l

g ofF F27gelA
Q Ao & 23S ABIA
AW o] SAS HolE of/FEHEH 166719
B & M #55 FH8INeH, ol
= YA (133 T}é), uﬂ%a 8¢, = (6
- ( ), A& 3
) 2 7IE Sl o F (7 ) SOl Eels
FE AR At BE K] 5ol sk
7V Ay slelbd AJARS ZAE AL 1 EAG ule)
}gﬂ ]. 1— (Eg].g].)(% /ﬂ)\]-
14 3}e] 16SrRNA 2
B35l ol 4
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T AN
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e FHetel £al F5L
15 o13e] MIEElL $O2 SH 5

o, 1 & ZA2 V. ichthyoenteri (45 gtrains), V.
algi nolyticus (34 drains), V. harveyi (32 grains), Ph.
damsdae subsp. damsdae (Formerly V. damsdla, 10
srains), V. campbdlii (6 strains), V. costicola-like (6
grains), V. fisheri (5 gaing), V. fluvialis (4 strains) 2!
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