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Isolation of Vibrio Species from Cultured Flounders
(Paralichthys olivaceus) with Ulcers and Ascites in the
Southern Coast of Korea during the Winter Season

Lee, Hun-Ku, Hee-Je Kim and 1l Kim

Department of Microbiology, National Fisheries University of Pusar. Pusan 608-737. Korea

ABSTRACT: This study was performed for the purpose of surveying the distribution and
characteristics of the Vibrio species in the diseased farm flounders(Paralichthys olivaceus) during
the winter season in Korea. Samples were collected along the somthern coast in the Sinam,
Keoje Island, and Yeosu areas from November *90 to Feburary '91. Nine species of Vibrio
were identified as V. rubiashii (85 strains), V. damsela (78 strains), V. anguillarum(21 strains),
V. compbelli (9 strains), V. fluvialis (9 strains ), V. costicola (1 strain), V. alginolyticus (1 strain),
V. gazogenes (1 strain), V. marinus (1 strain), and unidentified 3 groups of bacteria (154 strains)
which may have related with V. tubiashii were isolated. Eleven kinds of discs (BBL Co.) were
used for antibiotic susceptibility test and 116 strains were selected for the experiment. Most
bacteria were powerfully inhibited their growth by 4 antibiotics such as cephalothin,
chloramphenicol, colistin, and tetracycline, but they were poorly inhibited by 4 antibiotics such
as carbenicillin, kanamycin, penicillin G, and streptomycin.
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Fig. 1. Diseased farm flounders (Paralihthys olivaceus). The samples were collected at Sinam, Keoje and

Yeosu during the winter season.
A: Flounder with haemorrhagic ulcer.

B: Ascitic flounder which abdomen was swollen by ascite. Most ascitic flounders were affected
with hernia and haemorrhagic ulcer with complications.
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Table 2. Vibrio species isolated from Sinam, Keoje and Yeosu

Arca
Month Species Total
Sinam Keoje Yeosu
Nov. 90 V. damsela 28« 28
V. fluvialis 2 2
V. tubiashii 1. 1
V. alginolyticus 1 1
V. costicola 1 1
V. gazogenes 1 1
V. marinus 1 1
Dec. 90 V. damsela 17 17
V. tubiashii 13 13
V. anguillarum 4 4
V. fluvialis 1 1
Jan. 91 V. wubiashii 10 32 10 52
V. anguillarum 12 4 0 17
V. fluvialis 3 € 0 3
Unidentified Vibrio
Group 1 26 21 23 70
Feb. 91 V. damsela 6 27 0 33
V. tubiashii 15 2 2 19
V. campbellii 0 9 0 9
V. fluvialis 3 G 0 3
Unidentified Vibrio
Group 1 2 0 2 4
Group 2 19 7 26 52
Group 3 9 14 S 28
Total 175 117 68 360

“Number of isolates
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A Vibrio group 1°] 45 group 27} 52, group
3°] 2857} —5315]?\1‘4-

TAE 55 A9y BExE Al A9 A
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A3, 913 2ol FABA A= V.damsela7}
275472%) 8. o] Hr}

A5 A Qe A% 913 19FNE V. ubiashiiz} 10
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HRAx | Ao A 175, Egodd 265
Aot Vanguillarum- Ao Aut 163 Balxg
ok v1EA TF group 1 33571 FeHAR A}
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Table 3. Sources of the dominant Vibrio species in diseased flounders

Source V. tubiashi V. damsela V. anguillarum Group 1
Ulcerous  Flounder 46¢ 17 16 23
ulcer 45 13 16 19
stomach 0 | 0 0
liver 1 | 0 4
kidney 0 2 0 0
Ascitic Flounder 6 26 0 10
ascites 6 14 0 10
liver 0 6 0 0
intestine 0 2 0 0
stomach 0 2 0 0
kidney 0 2 0 0
Normal Flounder 4 18 0 2
intestine 4 16 1] 2
stomach 0 2 0 0
Seawater of farms 29 17 5 39
Total 85 78 21 74
“Number of isolates
Table 4. Anubiotic susceptbility by disc diffusion method of 116 Vitre strains
Antibiotic % of Vibrio strains susceptible (No. of strains studied)
V. mubiashii V. damsela V. anguillarum V. alginelyticus V. compbellii V. costicola V. fluvialis V. marinus
(48 (46) (&) (h (3) (1} (5) (0
Ampicillin 75 74 56 0 80 100 100 0
Carbenicillin 60 22 33 0 40 I’ 60 0
Cephalothin 92 94 67 0 100 1 100 100
Chloramphenicol 100 52 100 100 100 100 100 100
Colistin 98 96 100 100 100 100 100 100
Gentamicin 92 83 67 | 100 0 20 100
Kanamycin 10 28 22 0 20 0 0 I
Nalidixin acid 54 91 22 100 40 100 60 100
Penicillin G 2 2 0 0 0 I 20 0
Streptomycin 48 28 33 1 80 I 0 |
Tetracyline 92 35 100 100 100 100 100 0
“Tested strains. *Intermediate
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Hepi Qo #5508 ook WA £33 oo 2 gk WS el F3E 53 439] shgAe)
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chepdl WAE Vel #RE 4F 1129 A 97

Aol thekAl WAL veld FFE 259
V. tubiashiis A8 9 48FFF 30737} 125 o]
o] Aol disled WAL el 129 3

chebAl WAE Yeld FFE 4590

V.anguillarum-& X188 95F 757} 1£57 o449
Aol thate] A& Jehigich 139 g4 o)
WS el #5137 239 F§FA cleks
WS e FFe 45, 329 dFAd F4]
AS vl #5234

n &

294 Aol 2ol YAl YAF A 59
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Table 5. Antimicrobial resistance patterns
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No. of Resistance patterns
drug
resistant V. damsela V. tubiashii V. anguillarum
1 Cb (1 Pc (14) Pc¢ (1
Cp (1)
Pc (11
Tc (2) i
2 Cbhb Pc 2) Cb Pc (2 Cb Pc 3
Nal Tc¢ Pc (1) Pc Sm (2) Km Sm (1
Pc Sm (2)
Pc Tc¢ (3)
3 Cb P¢ Sm () Ap Cb Pc (3) Ap Cb P¢ (2)
Cp Ce Pc (2) Km P¢ Sm (2)
Cp Pc Tc (2)
Cp Sm T¢ (N
Nal Pc Tc (1)
4 Ap Cb Pc Tc¢ 3) Ap Cb Pc Tc (1)
Cb Cp Pc Tc 2 Ap Cb Pc Sm 2)
Cb Pc Sm Tc¢ )]
Cp Pc Sm Tc¢ )]
Km Pc Sm T¢ hH
5 Ap Cb Cp Pc Tc () Ap Cb Km Pc Sm 2)
Ap Cb Pc Sm Tc (2) Ap Cb Pc Sm Tc ()
Cp Km Pc Sm Tc¢ (1) Col Gm Km Sm Tc (1)
11 Ap Cb Cp Col Ce,
Gm Km Nal Pc Sm Tc 2)
Total 44 30 7

“Number of strains

AAZNE 7L wo] Beldl 28 V ubiashiigch
28V wbiashii ) A 31EHA “"L% o]u] E-T’—E]
4 71 A AA=HUD 1Yz o] FEFe F
e e A7 dA $E 459 *’%ﬁ‘—c’-i“?
A5 2a=ElgiciHada er al., 1984, West et al., 19
86).

FHAE ol ¥R Vidamselad A3bsH A
& Love et al., (1981), Kelly et al. (1991)«] A
71El A3 dx=H} o] FEe damselfish
(Chromis punctipinnis)2] HFo. 2 TE-] Hzxe &
gEH92 2 F damselfish®7 ohe} dogfish
(Squalus acanthias) % 2% Aol (Carcharhinus
plumbeus)| = E¥A 9% g dovie Ao
2 2=t Grimes et al, 1984). o] #&& A&
AAz A A fshs Ao Wil wol
95 A4 A9 #3269l disld 9% zALE
T A7 o]5g BT sjotellA] 7heEy} A Fol
oJ3ted A5 & Ao dehdod (Morris e al,
1982, Clarridge and Zighelboim-Daum 1985). 4|
HAZ go] ¥8 #FE V anguillarum(215) 2.
24 o]&9) AslarA A4S Baumann er al, (1984)

- & ‘27'45]%1‘4. o] FF

< eHARE B

o5 wWldozA oex gtovt algtelAle AW
o] Hz ¢ zlex nuEe cilo 1979,

Egidius 1987).

ol& 3% +HF 9ol 659 Vibrio7} HAER

H-E
ginolyticus,

welsglom 1

V. campbellii,

RELE

/HA]-O

V. al-
V.gazogenes % V.

marinus?} Baumann et al, (1984)3 West er al,
(1986)9] &4 71&l & AXEHIUIL V. costicola’s
Garcia er al, (1987), V. fluvialiss= Brenner er al
(1983)9] &4 715l & dx=Uct FFA A
Algel| 4 Cp, Ce, Col, Tc 5 459 g#A= Fesl
o] FEE st ¢ F7H-E e g A
Cb, Km, Pc, Sm § 4% gaAde Afzos
FaHo] Hejgich Bk Fog FAle oAl W
A5 etk 2 olfre AFoEsn o)gd
AA ] A 2AFEA B ol J2) kA
el Ay F-A 2w “é"dfﬂ BA 7} 9l7] wEelrh

tefd A F5 £98 plasmide) "oz}
Yl Aoz wEHAT vE F wi P Heljd He
28 Aok et steleke dvh Feli o



Vol 29, 1997

el AlgEeA 7Rl WAe]l xwm 4 g}
(Mitushashi  1969. Mitushashi e al. 1960.
Watanabe 1963). &+t 744 Al @5 1led3
T S6FF (483%)7) 2% ol4fel FFAel chopA
WAL epblislcl £38) V damsela®] 739-= zA1E
4677 Foll 4] 2F o] 4] kAol 63% A =7} cherA)
WS Heblsd i 13%HE7F 55 o)4re] ahA) o)
chefa] HAS vehladen 2 & 233 (43%)7)
A Aol diste] A WS ey Apale &
213 ukgl oojelm A zhEic),

2 Aol A 8" VibrioEo] A1gk o) 4 =k
WA e 284 A A dUFoR
et A9 e A foiA Al spx) s
A7) ofgie). zeh 2w} deF e
7184l A2 HE NAZFE 2J4e] 5= FFo)
A s oot ) ojeigt WA naAT y
M FAEoE Hej® 3% FE2F 0%y
group 12 AHox Z¥A AgEst ofd A7) ol
A%t FA o)

I ool 1149 Foll Ak Adell4] 284 Ao
o) wtelsEdn MA wepde Beza 284

X_—‘

Vibrios in Diseased Flounders 327

V.damsela7} $-HFo2 F=Edn E3) gy=
o] B 9] Ak Zh AR Sofl 4] wo] HelsEqic)
V.damselax 874 A 23(175)64 Bep= 4
eI B5Ze] P F o Jehd A A(265) S0 4]
ol FeEir} 129 o]F HE: FkRo] A
AL 149 o)FE A9 ekt 129 )% A Ao
A Her 2R gHE n2A Y tubiashii(4535)7}
theke 2 RejEdoh Vo anguillarum-e 1243} 190
=24 A 2Ho2RE 1657} BelEgdc) o2
SR oln] oa] FF9 o]Fo] WUFoE e
YH3 Vanguillarum o] $HFo g Ralg p
tubiashii®t V. damsela 12)31 V. tubiashii2} 234
2ol v f-A13E group lo] o}l wx)9) AeH
AFAE Aol 2L PAFY F5AL wiAE 5
stk ol 5ol g AAH A} (ID50), %4 A1E
(LD50) 53 #7 89l 93k Ag4l 7leds o
AFell o BAs) FabElelor = spxlelm A ztm
=

hed

199003 114 Alsk 212 Qx) ofA Aol X okl I\ (Paralichthys olivaceus)l] 84 AoF3o] vhak WA s gir}. o]
AZIZ 2 Ave 547 &5 dalak el gl 3] el €A AYE JHE AT sl e 9A.
A 2 P kA sl Bl VibrioZ HelskT o] 5o Wig shrAl AP AAgk Azjol) V. tubiashii(855).
V.damsela(785). V. anguillarum(215), V. campbellii(93F), V. fluvialis(93), V. alginolyticus(15%), V. costicola(17F). V.
gazogenes(157), V. marinus(15) %5 9% 20657} SRS AL, Vibiro% o2 JASE njEx 75 3 group 15457} ¥

gEUct FoA AES sl FeFFE 3 16TFE

Adate] 1159 &4 dise(BBLt #3¥) Alg& AlAskqdc)

1 %23} cephalothin, chloramphenicol, colistin, tetracycline & 4F9] FgFx)= 5 g2 velgig o)
carbenicillin, kanamycin, penicillin G, streptomycin 5 4% 9] 8-FA& 750} Wolc} A|PE 67T = 43.8%al
567F7F 2% o)4ke] Aol Wsted WA-E vebAch B3], V. damsela®] 7% 63%7F 2% o]4ke] ST Aol ulshod
WAE veblid e 13%7F 5%, 43%7F A1dE 11382 A PFAd] el YA ehigicl

REFERENCES

1. Baumann, P., A.L. Furniss, and J.V. Lee, 1984.
Genus 1. Vibiro, p. 518-538. In Krieg N.R. (ed.
). Bergey's manual of systematic bacteriology. Vol.
1. The William & Wilkins Co., Baltimore.

2. Bauer, A.W., W.M.M. Kirby, J.C. Sherris, and M.
Turck, 1966. Antibiotic susceptibility testing by
a standardized single disk method. Amer. J. Clin.
Pathol, 48, 493-496.

3. Brenner, D.J., F.W. Hickman-Brenner, J.V. Lee,
A.G. Steigerwalt, G.R. Fanning, D.G. Hollis, J.J.
Farmer, R.E. Weaver, S.W. Joseph, and R.J.
Seidler, 1983. Vibro jurnissii(formerly aerogenic
biogroup of Vibrio fluvialis), a new species isolated
from human feces and the environment. J. Clin.
Microbiol, 18, 816-824.

4. Bullock, G.L., and R.L. Herman, 1985. Edwardsiclla
infections of fishes. U. S. Fish and Wildlife
Service, Fish Discase Leaflet 71. Kearneysville.

West Virginia.

5. Chart, H. and T.J. Trust, 1984. Characterization
of the surface antigens of the marine fish
pathogens Vibirio anguillarum and Vibrio ordalii.
Can. J. Microbiol. 30, 703-710.

6. Clarridge, J.E. and S. Zighelboin-Daum, 1985.
Isolation and characterization of two haemolytic
phenotypes of Vibrio damsela associated with a
fatal wound infection. J. Clin. Microbiol, 21. 302-
306.

7. Difco Lab. 1984. Difco manual 10th ed. Difco
Lab., Detroit Michigan U. S. A.

8. Egidius, E., R. Wiik, K. Andersen, K.A. Hoff, and
B. Hjeltnes, 1986. Vibrio salmonicida sp. nov., a
new fish pathogen. Inr. J. Syst. Bacteriol, 36, 518-
520.

9. Egidius, E. 1987. Vibriosis: Pathogenicity and
pathology. A Review. Aquaculture 67, 15-28.

10. Garcia, M.T., A. Ventosa, F. Ruiz-Berraquero, M.
Kocur. 1987. Taxonomic study and amended



328

11

Lee. Kim and Kim

description of Vibrio costicola. Int. J. Syst. Bacteriol.
37, 251-256.

Grimes, D.J., J. Stemmler, H. Hada, E.B. May,
D. Manoval, F.M. Hetrick, R.T. Jones, M.
Stoskopf and R.R. Colwell, 1984. Vibrio species
associated with mortality of sharks held in
captivity. Microbiol. Ecol, 10, 271-282.

- Hada, H.S,, P.A. West, J.V. Lee, J. Stemmler, and

R.R. Colwell, 1984. Vibrio wbiashii sp. nov. a
pathogen of bivalve mollusks. fnt J  Syst
Bacreriol, 34, 1-4.

. Hickman, F.W., J.J. Farmer, D.J. Brenner, 1982.

Identification of Vibrio hollisae, sp. nov. from
patient with diarrhea. J Clin. Microbiol, 15, 395-
401.

. Jo, Y., K. Ohnishi and K. Muroga. 1979. Vibrio

anguillarum isolated from cultured yellow tail.
Fish Parhol, 14, 43-47.

. Kelly, M.T., F.W. Hickman-Brenner, and J.J.

Farmer, 1991. Vibrio p. 384-395. In Balows, A. (ed.
). Mannual of clinical microbiology 5th ed. Amer.
Soc. Microbiol.

- Kim, D.S., S.C. Cheong, S.R. Park, and J.K. Lee,

1988. Cytogenetic and biochemical studies on the
Natfish, Paralichthy olivaceus. Bull. Nat. Fish. Res.
Dev. Agency. 42, 135 -142.

. Kusuda, R., T. Toyoshima, Y. Iwamura, and H.

Sako, 1976. Edwardsiella tarda from an epizootic
of mullets (Mugil cephalus) in Okitsu Bay. Bull.
Jpn. Soc. Sci. Fish, 42, 271-275.

. Lee, H.K., H.K. Seong, L.H. Park, K.R. Jo, and

Y.J. Kim, 1990. The study on the experimental
ascite by Edwardsiella tarda in snakehead(Channa

24,

. Lorian, V.

KOR. JOUR. MICROBIOL

argus). Bull Korean Fish. Soc., 23, 353-360.
1980.  Antibiotics in laboratory
medicine. Williams & Wilkins Co. Baltimore.

. Love, M., D. Teebkon-Fisher, J.E. Hose, J.J.

Farmer, F.W. Hickman, and G.R. Fanning, 198].
Vibrio damsela, a marine bacterium, causes skin
ulcers on the damselfish Chromis punctipinnis.
Science, 214, 1139-1140.

. Mac Faddin, J.F., 1980. Biochemical tests for

identification of medical bacteria 2nd ed.

Williams & Wilkins Co.. Baltimore.

. Mitsuhashi, S., 1969. The R factors. J. Infect. Dis.,

119, 89-100.

. Mitushashi, S., K. Harada, and H. Hashimoto.

1960. Multiple resistance of enteric bacteria and
transmission of drug resistance to other bacteria
by mixed cultivation. Jap. J. Exp. Med. 30. 179-
184.

Morris, Jr. J.G., R. Wilson, D.G. Hollis, R.E.
Weaver, H.G. Miller, C. O. Tacket, F.W, Hickman,
and, P.A. Blake. 1982. Iilness caused by Vibrio
damsela and V. hollisae. The Lancer. 1294-1297.

- Watanabe, T., 1963. Infective heredity of multiple

drug resistance in bacteria. Bacteriol. Rev. 27. 87-
115.

. West, P.A., P.R. Brayton, T.N. Bryant, and R.P.

Colwell, 1986. Numerical taxonomy of Vibrio
isolated from aquatic environment. Int. J Syst.
Bacteriol, 36. 531-543.

(Received October 21, 1991)
(Accepted November 10, 1991)



