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Antimicrobial Susceptibility of Vibrio parahaemolyticus
and Vibrio alginolyticus from Fish Farms on the
Southern Coast of Korea

Kwang-Tae SON*, Fun-Gyoung OH, Tae-Seek LEE, Hee-Jung LEE,

Poong-Ho KiM and Ji-Hoe Kim
National Fisheries Research and Development Institute, Gijang, Busan 619-902, Korea

The antimicrobial resistance patterns to the 10 antimicrobial agents of potential pathogenic vibrios isolated
from seawater and a variety of farmed fishes, including oliver flounder (Paralichthys olivaceus), black
rock fish (Sebastes schlegeli), red sea bream (Pagrus major) and sea bass (Lateolabrax japonicus), were
investigated from May to October, 2004. A total of 314 strains of the genus vibrios were isolated from
126 collected samples, and the number of isolated strains of Vibrio parahaemolyticus and Vibrio alginolyticus
were 194 and 120, respectively. Apparently 98.5% of V. parahaemolyticus and 100% of V. alginolyticus
isolates demonstrated antimicrobial resistance against at least one antimicrobial agent. The resistance of
V. parahaemolyticus isolates to ampicillin (97.9%) was highest, followed by oxolinic acid (26.8%), amikacin
(19.1%) and tetracycline and amoxicillin/clavulanic acid (6.7%). V. alginolyticus isolates were resistant to
ampicillin (100%), sulfamethoxazole/trimethopenem (25%), amikacin (21.7%), amoxicillin/clavulanic acid
(15.8%), ciprofloxacin (13.3%), and tetracycline and doxycycline (11.7%). The rate of multiple antimicrobial
resistance to at least four antimicrobials was higher in the V. alginolyticus isolates (20.8%) than in the

V. parahaemolyticus (6.7%).
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d A A7) st o gk FAsta glot o]
*@t%t% %7}6‘}1 A=), BH A oo - 19991 33453
Eold Aol 200430l 64476802 <F 28] ZV1etdt)
(MOMAF, 2005). %2)oje] Aaker rﬂ% 9903t FRF o]
A3l F Bolo o FU Sol & oA T FiHE- A

AZ B8 AW 44T BA 5 B /)& Bl
2 9L 3k Aoz AL} auy ujyd oEH = ¥y

A BipgeFoz o3 e M o Al HoTE

B8 FAYOE 2 Fsir deta ok BlEee &
(genus)oll= & &(species)ol &3t3 §lon, o] F 104
ol Abge] W73} maAKol 3= Ao wydn o
(Elliot et al., 1992; Oliver, 1989). 53] 2 Z 4 A7}
HE £0 2= Vibrio cholerae 0-1/0139 Z-& non-01/0139,
V. parahaemolvticus, V. vulnificus 5 ©| ngtﬁ o] 9 V.
alginolyticus~- A3 Gl ‘2] BELst= WE O (Larsen et
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al, 1981; Barbieri et al,, 1999), Abgoll M= A5 Folg o
delo] Bl= 7497} )2 (Matsiota and Nauciel, 1993), %2
ojfol] WS FIdtte BT JYTH(Paperna, 1984).

3, fEjuEel A= 1980 T o] ol fdAlo] Aalshd
A ofaole] Adid 9 X8 5 A P Astd 4%
A 7Y AFRE o] hom, A7zt AR A AHEoR
st s FATtol A A AT wAo] $HHIL de
Aol Atdoltt. Ao A WAES AAste AAEL &
Sam= Hold 94‘5“ |7 o2 gAol AgEEd ol
AAR7} Aol AHWE fdste Al HolE & lom,
o] W FHojFE 013161 MAAH GgS & F ATk B
H B} ATHRhodes et al, 2000). Y F) A& olu] A9 AT
o] E¥o] Az BARE dTEI gloH, gy off &2
Ao M= AR Aol EalE il 9tk (Samuelsen et al., 1992;
Son et al., 1997; Saitanu et al., 1994).
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Al B
WA HlEee FE A% AlEE 2004 5ERE 1087}
2 ejutet Jalgh Aol A of Fekagle]l Aasta =
2 AR, T, o, 8, AF 5 o7 AG] of{ekagel
A ol 9 184 2 FH S WX (Paralichthys olivaceus), Z3| 22
(Sebastes schlegeli), & (Pagrus major), &5 (Lateolabrax
Jjaponicus) & ©1F 4%} ALSE4E AHESIATH

F AEE Eedgd Fryel i, sl 1L 8%
daE ol A5sted d5E A 2EHEE &) Fof
YA E ket Aol ARRSIATE Al ARS-E A EE
a7t 0ol o, ol F= dA) 303, 3 ES 183, T
124, #F 68 5 F 12630}

Hely bj2leo) Bal W EX

HYAd HBE 2+ Bacteriological Analytical Manual
(BAM, Elliot et al,, 1992)0] Za}e] 22]-E4515ich %
NEel 2%, Wik opjulg Askal shale ok 25 et
o} Alkaline Peptone Water (pH 8.5£0.2, 2% NaCl &, |3}
APW) 225 mLell HE331, 34+ pore size”} 0.8, 0.45
02 xm%) BT Y membrane filter (Millipore, Ireland)& 424
o2 AF3 O, filterS EolH APWO %33 354:05C
ol A w3}, V. cholerae 81 E 935l 68217, 2 9]9]
Vibrio spp.© 18-24A17t 242k %3t $- TCBS agar (Merck,
Germany)oll 84 =2s}e], 35Tl A 18-24417F vl I3 ATt
V. cholerae$} V. alginolvticus® 739-dl= IS V.
parahaemolyticus$t V. vulnificuse S54JFS 24z F 3}
TSI agar (Difco, USA)Ol & 5ted 35Tl A 24412} vl k31
2, AEHR WS Uehlle T8 tAeE FAAAEE
AAEET &, W9 AlE, 2T 25218, ONPG A 5
5843 B API 20NE (BioMerieux ref 20050, 25strips,
France)Z 5335} t}.

Ol

b m| 2 A"

28-5AE 4 vEge 759 A 4L Acar
and Goldstein (1991)—04 tjA3 sAbHI w2 NCCLS
(National Committee for Clinical Laboratory Standards, 2004)°]|
F5td AR}, &, E2]¥ 2z} 75+ Muller Hinton Broth
(Merck, Germany)oll A 35°C, 1824217+ v 3l TR 5= vl
oB o] F X E McFarland No. 052 3|4 2334t z+ 3 4=
#HE vl 1% F=7F HEE NaClE 7M7) 4 mm9
Muller Hinton Agar (Merck, Germany) ¥ ¥ol] =234t o
o] FHZH Muller Hinton Agar 838 587 X3l 7
£ FFA17 & FaA v2F (e, 8mmyE B THAH
t} o] mf A vlaAE i HF T 158 olfle TEAAF LS
o, Al FF A= ampicillin (10 xg), amoxicillin/clavulanic

0

acid (30 ng), cefepime (30 1g), cefotaxime (30 x£g), amikacin
(30 ug), ciprofloxacin (5 ¢#g), oxolinic acid (2 ¢g), tetracycline

(5 1g), doxycycline (30 xg), sulfamethoxazole/trimethoprim (25
1g) & 10522 BBLAL AES ARSI oA 23 s
=A)Z) Muller Hinton Agar B -2 35C, 16-18417F w3
o2 79 2] Asii(inhibition zone)?] Z71E calipers &
Aot g 75 WEsiR o, g A AEd

2 93} Escherichia coli ATCC 259228 XFT52 AMg
stel 2+ At dig drkE EAsth
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=l
et ol 7Y sl 2 ol F 4T

HFTE Table 10] YERNATE Feloiid
2 3t B vB L T V. parahaemolyticus7} 19405,
V. alginolyticus7} 1200057} B2 E UL, V. choleraeSt V.
vulnificuse S A EP). V. parahaemolyticus 1940
e TN 145TF(74.7%), O T A 497 F(25.3%)
7} BEHEHAL ofF FAXE 2 Ega} Fojodr F3] 20
TF(10.0%), A AN 97F(4.7%) Ze)HQow, FEoA
= 3 vFE EYFEA AT 28D V. alginobticus | A=
ol A 770 F(64.2%), AV FNA 43FF(35.8%)7F HE
Atk olF ZoME JA7T 158F(12.5%), =B 4735
(11.6%), & 11TFF9.2%), 25 3TF(2.5%)7F E2HJ=
b, FEollA e g7t HJAE AL o oFd) st
Ag57F A7) dEolth Algole] Al557) ol s T
AL A tfolE HAA 2 A9 ¢ 548 83
R7) WEom, 53] dAe sEuRr FHoF F R ALt
wol wol B ddAMx B2 AsE didez 3y
(MOMATF, 2005).

A9 BT 5 V. parahaemolyticusS] 73-% HT oA
55aFE 7 gol 2dHIden, gdFog AA 498,
oAF 19T, TF 2195, T AFlA F3] 199354
FEHAUTE AFA G S AFE A Qg OE G e 3
Fo A B2 H V. parahaemolyticus 557} o1 F-H o} B3k
t}. V. alginolyticuse= AAONA 35FFZ 7174 wo] 253
or, 1 9] ARG 1420052 AP = v=s )
TS A ZARAHA A sl A Belds 7t o7 2 A
U 2o 7o g veldth BAke] A= V. parahaemolyticus
o} V. alginolyticus®] F-2l@F57F h& Al vl AU+
g, o]= JA] F2AF 1AM AEE AFH S g R
F71 A7) wj & ot (Table 2).

-2yl AtNA V. parahaemolyticuss AE Ao A AL
o] &l & Ao dE] B38kar 1O (Chang and Kim,
1977; Kang et al, 1994), V. alginolyticus= W28 2% & o}&
Zo Bigte] A dF AEHE A0 E Hid v e
Hl(Lee and Ahn, 1976; Park et al., 2002) ¥ AT AFM=
olg|gt Ao} fAlstaATh 22l B AFNME V. vulnificus
o} V. cholerae?t AEEA] Zsron), ARt s GellA] o] & o]
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Table 1. Number of pathogenic Vibrio strains isolated from seawater and fishes by sample

s | Number Number of isolated strain (%)
amples
P of samples V. cholerae V. vulnificus V. parahaemolyticus V. alginolyticus
Fishes
Oliver flounder 30 0 (0) 0 (0) 9 (4.7) 15 (12.5)
Black rock fish 18 0 (0) 0 (0) 20 (10.3) 14 (11.6)
Sea bass 12 0 (0) 0 (0) 20 (10.3) 11 (9.2)
Red sea bream 6 0 (0) 0 Q) 0 (0) 3 (2.5)
Seawater 60 0 (0) 0 (0) 145 (74.7) 77 (64.2)
Total 126 0 (0) 0 (0) 194 (100) 120 (100)

Table 2. Number of Vibrio parahaemolyticus and V. alginolyticus strains isolated from seawater and fishes by sampling

arca

Number of isolated strain

. Number of samples
Sampling Area

V. parahaemolyticus V. alginolyticus

= =
s2|@Fe

Fish Seawater Fish Seawater Fish Seawater
Busan 6 6 3 16 5 9
Geoje 12 12 3 46 8 27
Tongyeong 12 6 3 18 8 8
Yeosu 12 12 23 8 8 12
Wando 12 12 13 42 8 9
Jeju 12 12 4 15 6 12
Total 66 60 49 145 43 77
A= = T .
AZ2HE Aee Bo] BaEa 9 tH(Chang et al, 1995; SX;’ Vibrio alginolyticus
Seong, 1997; Kim et al., 2001). ©]= °l& wo] Z sty TE
A dots o] JUA FEIT B2 VIFAGNAE Bl OA
- - = CIP
AA AZo] HA, B A9 o} FYAEY] 944 Z2 2 AN
#90] 2@Ae Ry Ba] X Qo] ©)F o] HE g C
s7)0] 3ursl sty 2Holnz HEHA G AR I Am
©
Atg g, g M
é ng Vibrio parahaemolyticus
€
<

ot o FoFal Aol A K28 V. parahaemolyticus 1947F
Z D Y alginolyticus 12095 Ul § ZE FaA 3543
AP ATE Fig. 19] JERRTH

V. parahaemolyticus= A 1At &A1 penicillin 7€ 2]
ampicillin®ll 97.9%, oxolinic acid®l] 26.8% 18] amikacin®]
thste] 19.1%7F WAES JERI2w, doxycycline, tetra-
cycline, ciprofloxacin & amoxillin/clavulanic acid®ll tHajA=
3.6-6.7%7F WAAES Vet 283 sulfamethoxazole/
trimethopenem, cefotaxime, cefepime 5ol e 0.5% ©13}
o] ro AL JeEMNAth(Fig 1). TR, V. alginolyticus®=
ampicillin 2 amikacino]l Thg W)23-&0) 212} 100% R 21.7%=
V. parahaemolyticus$t FrAFE Ao AEH], o5& Al ¥
sulfamethoxazole/trimethopenem (25%), amoxillin/clavulanic
acid (15.8%), ciprofloxacin (13.3%) &3} 22 aat Aol thalA
= V. parahaemolyticus 5.TF BR & yAE S Yedel &
A3 g0l YoM = Fol whet A N3] 7B (pattern)©]
apol & HER) AT

0 20 40 60 80 100
Resistant ratio (%)

Fig. 1. Antimicrobial resistant pattern of Vibrio para-
haemolyticus and Vibrio alginolyticus isolates from seawater
and farmed fishes (SXT, Sulfamethoxazole/trimethopenem;
D, Doxycycline; TE, Tetracycline; OA, Oxolinic acid; CIP,
Ciprofloxacin, AN, Amikacin; CTX, Cefotaxime; FEP,
Cefepime; AmC, Amoxillin/clavulanic acid; AM, Am-
picillin).

Heo et al. (2002)2 7 A5 A He] Aol fFolr £
3} Vibrio%r 6203 % 90% ©]/}o], Z12] 3l Ottaviani et al.
(2001)& FREANAN BB V. alginolyticus® 90.3%, V.
parahaemolyticus®] 71.4%7} 2tz ampicillinell W3S et
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Wtk 21k vl 3ITk Ripabelli et al. (2003)2 o]ghg]o}o]
AFH A A B3 V. alginolyticus7} EF ampicillin®] T3]
W4S Jehiithal Basted, B A-dwte] v B 049
E-& ampicillin W3 Y3890 21311} Lee et al.(1998)2
Sehviel dgte] vix=Z 5 s FolA B3R V. alginolyticus
1TF F 1005(90.9%)7}, V. parahaemolyticus= 1805
9T F(50%)7}F ampicillinol] ek A4S JeEhRSIttn Bas)
o V. alginolyticuse B A7 Azt Axsgo, V.
parahaemolyticuse Tk Aol & Uiehlo] EE| gl o
A WA Bln A7t o]Folxol & Zo=w AzbHTt

FHH, Lesmana et al. (2001)2 V=d|Ajeloll A 1996-199713
of ol YL HAE R} IS V. parahaemolyticus®]
98%7} ampicillin®] et WS HEPHAT L B 1ste p.
parahaemolyticus2] ampicillinol] & WAd&o] & o] ¢
&AM ERE 7ol 538 Zlo] olgte AE &
T Atk o] o] FAHot A EHH v
parahaemolyticus 5 Bl B 8] 2 4 MHo] ampicillin®l] 913+ U
AA =7 AUl 717E AR 24 Ve bt ol
ol 3 ampicillin®] WA WAYUS 73L& % A7)
A Y Foll Arh

ZolaFo Eox Y 48

waljer ol FFA g SR AbsEoA EHE
parahaemolyticusS} V. alginolyticus®) Z}E &t ol thgk Ul
A7Ade R Q2st Table 30 Uetligith
¢ L oAFoNAM B H V. parahaemolyticus F 194TF
oA B € 3@ Fate] & A 105 EFe thsto
trd& YER AL, siolA E2lE 1423 5(97.9%),
oA FElE 49T F(100%)= & 7HA] o)) Al o
o WS YebHAT. Ampicillinol] thajA 2k yj/d-& 714
TF< 59t oFolAl 24 60.7% (88/145) H 55.1%
(27/49)2 F-=lddl w2t W&  AFolE Veh A &3k
T} V. parahaemolyticus| A 4% ©]7¢2] Ao WAL v}
Bl dAWNATES 7.2% (14/194)01 .21, sl A £
9 g7 34%, ol FolA E2E FF9 18.4%7}F THAWA
o2 et Relgle) met £AF AolE vrek) AT

V. alginolyticus= 3|50l A 775, o] Fol A 43dF7F 2+
Zh B Edde), BeE BE A7) € 71HA o)) &arAl
of W4& et Ak Ampicillinel dlSiA WAL VR
£ TFE slollX 577F(74.0%), 17l 197F(44.2%)
7} H-2l= o] V. parahaemolyticus e €] 3ol A EElE
a7 & WSS et 45 oo Aol WA
S JedE GANA TS 20.8% (25/120)9.0.1, s 5=l A
88 752 11.7% (9/77), ol Fol A E8jE #32] 37.2%
(16/43)7} GANAA-S JeRN ATt 531, V. alginolyticusl Al
= V. parahaemolyticuso| | YERFA] 948 6F o|4te] A
ol JAS el dF 5 8T85(6.7%)7F A=) w2t
X V. alginolyticus'= R¥YH O 2 V. parahaemolyticus® B8}

o

N

fr ob Hu

o 7+ A WARES} DA Ee 2 ole

HHSE E0E RS T 5 AN

Tendencia and Pena (2001)2 A|-$-42 oA oA A&
olgof wet A AMEEA B2 B, Gvl HA7A AHEFE

A, 283 HTNE ARSI e A
Zt FA Ao Eeg HlBYE T
A WAEAIEES A A, H2om dAE AMES
A= FAFANA e AU AT vlgo] & k27 Bls}
o A Egon, 7EE thANAEL V. harvey 32%, V.
mimicus 25%, 71 &] 8]B.g] QoA 27%E JElytciar B.d}
o olE B AFAs} vlwsle E o sigeoA Bl
gotF YgANAHEL vwE Bgton) o]FolA £
59 ANAEE 493] Fol o]F &2l A
A AREA] 2-gE WA 55 B3 A" BeElrt o] o
g Zo g Add

ZE|X|Ho e g tHAELl X0
P EElA o & A WA ZpolF LotR7]
sted 2 Ao BEH @5 F 1% oY Al
A8 YE = WA T (antimicrobial resistant bacteria; ARB)
3 4% ool F Aol vide vl AW (multiple
resistant bacteria; MARB)S] B &2 X|¥HE 1}+o] Fig. 29
LERR AT

V. alginolyticus®} 7-%- 67 A9 9] B d ol 25
AL Jehlileoy, AW T &L 593 AAASY
of| A 12.5-17.1%°) U 2L 2] A QA 21.4-294% 2.2 =]
A7bel| tha 2polE YEMNATE. V. parahaemolyticus®] 73-5-

2 oo T g
Mo [

El
HNo&

Al
!

[e]

H L L

Vibrio parahaemolyticus
80 |
60 |
40 |
g 20 | _|
© Busan Geoje Tongyeong Yeosu Wando Jeju
8 Vibrio alginolyticus
< 100
8
R
7]
2 80
x
60 |-
40 |
Nk | 1 |
S s

Busan Geoje Tongyeong Yeosu Wando Jeju
0O, ARB; 0O, MARB
Fig. 2. Detection rate of antimicrobial resistant bacteria (ARB)

and multiple antimicrobial resistant bacteria (MARB) from
the local fish farms.
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Table 3. The antimicrobial resistance profiles of Vibrio isolates
Number of Number of
ar’:ltlijnrqr;ct:gbizfls Resistant profile of isolated strains” V. parahaemolyticus isolates V. alginolyticus isolates
Seawater Fish Total (%) Seawater  Fish Total (%)
0 3 0 3 (1.5) 0 0 0 (0)
1 AM 88 27 115 (59.3) 57 19 76 (63.3)
AM, OA 20 4 5 1
AM, AmC 0 0 2 0
AM, AN 11 0 2 1
2 AM, CTX 1 0 38 (19.6) 0 0 12 (10.0)
AM, SXT 0 0 0 1
AM, TE 0 2 0 0
AM, AN, OA 9 3 1 0
AM, AN, AmC 1 3 0 0
AM, AN, CIP 1 0 0 0
AM, AmC, OA 1 0 1 2
3 AM. AmC. D 0 0 24 (12.4) 0 1 7 (5.8)
AM, TE, D 4 0 0 2
AM, TE, SXT 1 0 0 0
AM, TE, OA 0 1 0 0
AM, OA, AN, CIP 3 1 2 1
AM, TE, D, OA 2 0 0 0
AM, TE, D, AN 0 0 0 1
AM, TE, D, SXT 0 0 0 1
AM, AmC, AN, TE 0 1 0 0
4 AM, AmC, AN, OA 0 2 167 0 1 8 (6.7)
AM, AmC, AN, CIP 0 0 1 0
AM, AmC, AN, FEP 0 0 0 1
AM, AmC, OA, D 0 1 0 0
AmC, FEP, TE, D 0 1 0 0
AM, OA, AN, AmC, TE 0 1 0 0
AM, OA, AN, CIP, AmC 0 2 2 1
AM, OA, AN, CIP, CTX 0 0 1 1
5 AM, OA, CIP, TE, D. 0 0 3(19) 0 1 (79
AM, OA, TE, D, SXT 0 0 0 1
AM, AN, AmC, TE, D 0 0 0 2
AM, AN, CIP, OA, TE, D 0 0 1 1
6 AM, AmC, AN, TE, D, OA 0 0 0 0 2 4 33)
AM, AN, CIP, OA, CTX, AmC, FEP 0 0 1 1
7 AM, AN, CIP, OA, CTX, AmC, TE 0 0 0 (0) 1 0 4 (3.3)
AM, AN, CIP, OA, CTX, TE, D 0 0 0 1
Total 145 49 194 (100) 77 43 120 (100)

YAbbreviation is shown in Figure 1.

o= YT Blg&e A97
(96.8-100%), AW A2

16.1%, TH 2 2 B4k} ghwo
AFMe gGAYATe]l HEHA Z%rt Nygaard et al.
(1992)% oxytetracycline, oxolinic acid®} &2 Al =&
g g2 o oA tigt AR FEAIRITha Balstkg
© ™, McPhearson et al. (1991)2 Aol t3l ©d Ul/do]
o g o) FEAe) AFE T B0l ke

ZFE 2ol E Ve A ko
H-&2 oAFdx 714 =&
14 10.9%, 71A 2.0%, &9 3

A& Hast

Atk L3 Herwig et al. (1997)2 AF S ZoM FHFAZ
Aoz SFBA EAGE AT WAREE F
7N Fx oy, FHAE Bo] AL ol FgAF]
AszRE 28 A7y 8 e&Ee
A e oJFFAAF AXEZRE Bl Mt A&
o vlE] ¢ ZJdohy B udgeth 2l ol e} Petersen
et al. (2002)2 Yalo| 79l 715 FA|o AMSSIHA P
A7t FHE AARE 7150 FosAE o dAV e

=

FEAE Al 83
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AR S Brol RFAL) FHaF Aol o
Ae ¥ 2AR A 20E Fol B
oxytetracycline™} ciprofloxacin®ll t3+ WAJo] Z 7|0l H]3}e]
80-100% Z74sHAthn B sAT Hebd ¢ A9 of
TR T AHH LR oF, drd aAdte oFFIR
B¢ olFo] Aoy A £ BF o= tE oF
2ol vt FAE HIVA Bol] ARgst & AL
AHY, At 715 5 B 22 S QHAELE
1oz FUEozEn S Ful HMTY 9Pz
Ao WAAAE7E 8 NGl Hlste & A= 3
o}.

o

(2 O i o2 1o

L o2

A} Al
£ ATE 20040 % HFIFEFNAY 7 #AH S DA

(FHAIH 5-040623H 2k677) Atu] Aol & =y 42k

H4)(RP-2005-FS-003)°1 4] 33 A7 AT}e) Y¥olni, of

o) ZAL= T,

= |
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