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Abstract Ninety three strains (4.2%) of Vibrio parahaemolyticus were isolated from 2,239 samples of commercial marine
products during 2006-2008 in Seoul, Korea. We examined 16 antimicrobial susceptibilities of 93 V. parahaemolyticus
isolates. Antibiotic resistance of V. parahaemolyticus was most frequently observed to ampicillin (93.5%), followed by
cephalothin (90.3%), streptomycin (87.1%), ticarcillin (55.9%), and amikacin (40.9%). Antibiotic susceptibility was most
frequently observed to nalidixic acid, chloramphenicol and ampicillin/sulbactam (100%), followed by trimethoprim/
sulfamethoxazole (98.9%), gentamicin and tetracycline (82.8%), and ceftriaxone (63.4%). In addition, the isolates also
displayed intermediate resistance to kanamycin (79.6%), ciprofloxacin (64.5%), amikacin (47.3%) and cefoxitin (43.0%).
All isolates were resistant to more than two drugs. The most prominent multiple drug resistance was 3 drug resistance
(37.6%), followed by 4 drug (24.7%), 5 drug (17.2%), and 6 drug resistance (11.8%). The most prominent multiple drug
resistance pattern was the cephalothin-streptomycin-ampicillin resistance pattern (22.6%), followed by cephalothin-
ticarcillin-streptomycin-ampicillin (18.3%) and cephalothin-ticarcillin-streptomycin-ampicillin-amikacin (9.7%). Multiple
drug resistance patterns of V. parahaemolyticus from marine products require continuous monitoring.
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Vibrio parahaemolyticus(V. parahaemobticusy= A%t d<2]
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8 AF s a2 wet g2, 0] 17°C ool =W 34
FoAX AEE a7 o 49Q HHelow Bx9 TEH &
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V. parahaemolyticus7t &5317] %
HEo] 3L 3lo] old] w2 HEge
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AHE FAFEFE 2006 3005F EollA], 20089 336%F EOo=
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WM AME FolE HH =X 56%, E 23%, AR 12%, &
9% ©]20.21(20), 2004 3A0= HHA| 56%, g 21%, THE 16%,
& %2 Aol SUFATHRD).

A ARE-e] HAstel A o] FAFHQ FFEE
371 fJ8l abEe] My ZEe & Bt oiele A
Aot A JAEE ARSE AlgolA AEARE
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= FAHE 2239090V parahaemolyticuss F-EltaL, -2l
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AMEANA Al AL Q= FARES FUEK V. parahaemolyt-
icuse 2SI Al FAHES] FRF9l RS Table 13 23k
o} 2006 F 942715 AFsISem, 2007d 74971, 2008 548
A& A3t F 223974 A AR TRERE o
F 7897, WF 7357, AAF 3874, 4R 1707 2 294
15870 Ath.

V. parahaemolyticus 22| ¥ =X

V. parahaemolyticuss= FDA(23) 2 Lee9} Park(24)e] Al@w ol
w2} Algsiaict o9l F FFERE 100 g oS FZejuduel] |
Hst] 7k g A& AT FA o2 MRS AA
10 g2 salt polymixin B broth(Nissui, Tokyo, Japan) 90 mLol #
%33l stomacher(Seward stomacher 400, Worthing, UK)Z #]Z]
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Table 1. Classification of commercial marine products examined
during 2006-2008

Year
Classification Total
2006 2007 2008

Fish 220 444 125 789
Shellfish 356 151 228 735
Mollusc 184 99 104 387
Crustacean 99 28 43 170
Echinoderm 83 27 48 158
Total 942 749 548 2,239

0} yeas Het T § 74 Hok Stk T3k R 5
gHe] Eof9l= Foly AlS- & el Aol stomacherd
Eddio] Hojz|= 47} 9}25§ EHEHlS 2502 Ab

L3R 37°CoNA 24’\]?} Z BjF3t 3 Thiosulfate Citrate
Bile Salts Sucrose Agar(TCBs, Difco, Detroit, MI, USA) #j=X]e]
gaegsty mA7des P ol tiste] API 20E kit
(BioMerieux, Marcy, France)® A3}t A& Al ¥V para-
haemolyticuss &2 574 3}“‘3}. 21 FHE V¥ parahaemolyticus
= B FHA7] & —70°Col BAstAA] Agel| AN

AN A A
FAA AFE ANFE 93719 FEREgeds WEeR
Clinical and Laboratory Standards Institute(CLSI) guidelinesE Uk
2} Miiller-Hinton BJA]E ©]& disc methodl] 2]l 4=3Y3IATH?25).
—70°Cell B3F AIFHHFFE tryptic soy agar(TSA, Difco)ol

;g%_;}—/ 37°C 24}\]@ HHool—_% 3§] H}-J}L—S}_o:] Fa3s) z]a]—& A
3k 7S Miiller-Hinton broth(Difco)oll HE3FA T 37°CollA 5A]
7+ v FEFal 0.5 MacFarland scale(BioMerieux)2] #2302 /]“
3k & Miiller-Hinton agar(Difco)oll =238 & 30%7F AZXAIR &
1659 A tl23E SHFIL 37°CA = gt
7} gAAol thEk A =712 24383 CLSI guideline(26)°]]

o

s s WS BASAT AT A Tad mE
BD BBL(Becton Dickinson and Company, Sparks, MD, USA)X}
AFS 2 amikacin(AN30: 30 ug), amoxicillin/clavulanic — acid
(AMC30: 20 png/10 pg), ampicillin(lAM10: 10 pg), ampicillin/sul-
bactam(SAM20: 10 pg/10 pg), cefoxitin(FOX30: 30 pg), ceftriax-
one(CRO30: 30 pg), cephalothin (CF30: 30 pg), chloramphenicol
(C30: 30 pg), ciprofloxacin(CIP5: 5 pg), gentamicin(GM10: 10 pg),
kanamycin(K30: 30 pg), nalidixic acid(NA: 30 ug), streptomycin
(S10: 10 pg), tetracycline(TE30: 30 pg), ticarcillin(TIC75: 75 ng),
trimethoprim/sulfamethoxazole(SXT: 1.35 ng/23.75 pgys AH&-3kitt.
Any &

Al =AME0M V. parahaemolyticuse| 2E|&

2006 dFE] 2008 37HA] 37 Z1EAI GOl AlTE AR
et V. parahaemolyticus @ ¥-2]= Table 29} 34T} 20063 7
AFst 94271 F 285(3.0%)7F EEIER e, 2007d= 74971 F
465(6.1%), 20081l = 5487 5 19F7(3.5%)7t #E =, &
22397 T 93F(4.2%)2] V. parahaemolyticus’t 2= AT} 1%
HZE olF 7894 F 02F(53%) EHHJeH, WF 7354 F
275(3.7%), QAT 3871 T 125(3.1%), 7IEF 3284 T 125
(3.7%) &= & 935 (4.2%)7F e = At
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Table 2. Prevalence of V. parahaemolyticus isolates from commercial marine products examined from 2006 to 2008

Year
Total
2006 2007 2008
Classification No. of positive No. of positive No. of positive No. of positive
No. of samples samples  No. of samples samples  No. of samples samples  No. of samples samples
(%) (%0) (%) (%)
Fish 220 - 444 41 125 1 789 42(5.3%)
Shellfish 356 16 151 1 228 10 735 27(3.7%)
Mollusc 184 6 99 4 104 2 387 12(3.1%)
Others 182 6 55 - 91 6 328 12(3.7%)
28 46 19 93
Total 942 (3.0%) 749 (6.1%) 548 (3.5%) 2239 (4.2%)

Table 3. Distribution of antibiotic susceptibility and resistance of V. parahaemolyticus isolated from commercial marine products

No. of isolates

Antibiotics Fish(42) Shellfish(27) Mollusc(12) Others(12) Total

S I R S I R S I R S I R S I R
Nalidixic acid (NA) 42 0 0 27 0 0 12 0 0 12 0 0 93 0 0
Gentamicin (GM) 29 13 0 25 2 0 11 1 0 12 0 0 77 16 0
Cephalothin (CF) 0 5 37 0 3 24 0 0 12 0 1 11 0 9 84
Ticarcillin (TIC) 4 16 22 1 13 13 1 2 9 0 4 8 6 35 52
Streptomycin (S) 1 3 38 1 1 25 2 1 9 3 0 9 7 5 81
Chloramphenicol (C) 42 0 27 0 0 12 0 0 12 0 0 93 0 0
Ceftriaxone (CRO) 23 18 1 20 7 0 7 5 0 9 3 0 59 33 1
Ampicillin/sulbactam(SAM) 42 0 0 27 0 0 12 0 0 12 0 0 93 0 0
Trimethoprim/sulfamethoxazole (SXT) 41 1 0 27 0 0 12 0 0 12 0 0 92 1 0
Ampicillin (AM) 1 1 40 0 2 25 0 1 11 0 1 11 1 5 87
Amikacin (AN) 4 9 19 4 13 10 2 6 4 3 6 3 13 44 36
Tetracycline (TE) 34 7 1 21 6 0 11 1 0 11 1 0 77 15 1
Kanamycin (K) 0 29 13 0 24 3 0 11 1 0 10 2 0 74 19
Ciprofloxacin (CIP) 12 28 2 8 18 1 4 8 0 5 6 1 29 60 4
Cefoxitin (FOX) 21 18 3 16 11 0 5 6 1 7 5 0 49 40 4
Amoxicillin/ clavulanate (AMC) 35 7 0 25 2 0 10 2 0 12 0 0 8 11 0

() were no. of isolates. S: susceptible, I: intermediate, R: resistant.

B A E 20068 200837HA] 3dA7F 2,239749] FAt
E ANF T 9371(42%)0X V. parahaemobyticusS +-2 5534
O)Z& Lee 5(26)°] 2004 7HAIONA A== ofsiF 1,143
AL AxFet] 3065(26.8%), Lee S(27)°] 20033 1,869712] 3i
AHEO) A 3913(20.9%) 223 Son S(28)°] AL Fal|cte] Al
AT 2857 F 695(242%) 2 HF 2 7FE EF =
4397904 14052(31.9%)2] V. parahaemolyticusE H2]3te] =&
&S Hus AR W2 288 Btk W, Lee 5(29)
o] 1997d 1,57771¢] A& of# FollA 665(4.2%)] V. para-
haemobyticuss 2|3t Aol FARSIATE Hgk Fje] FAHE 9
3l Fang 530y tivh AmjAl oA F3e sjabE A5
45.7%1A ©] #& AESGH, AEVEE AW 209 oF
68%, A2l 48%, M-9-2] 44%, olF AlF2] 40%, v AA
EE9| 329 183 oF AF7)Y 22% 50|ttt Torres Vitela
9} Fernndez Escartn(31y= WAL Folgetolalolr] k= Aladgh
S|abEolXM Vo parahaemolyticus T+ B2 Aol ¥ Etha
HISRL, FATHEE o7 71%, 29| 44%, 2 A5 28%
o)At} I3 Chaktsborty 532y 1% HA] sfjoke] IXRAY A
ol T4 shaHE shellfishe] 64%, finfishe] 42%, cephalopod

9] %A oS HEIFHNOH, Quintoil T(33) U= Al
oIl F 162 AR T 38X E(23.46%)NA V. parahaemolyticusS
AZEsIATL Byt 2 Aguo o9 52 F2ES Ve
t}. Chaktsborty 5(32)@ Quintoil 533y # #a]&o] x}o]7}t
s A2 AT ofdF T7F 2 T A dEle] o] wiiol
2 stk olHYE o wEl&9 Aol Al ofsiFe A
g, AR 1 2to] 2| 7|52 W3} Fol| ogk Felgtar #

g,

Al =AE0IM E2I8F V. parahaemolyticuse] SR Zt=M
Al AR B8 V. parahaemolyticus®l WSt A= &
A 23S Table 33} Z29kth. ofFollA] EEl€E £2F F =&

HAES Jed A= AM 952%, S 90.5%, CF 88.1%,
524%, AN 452%, K 309%%0]193, =< 73S Uehd &

3T

AAE NA, C 2 SAM 100%, SXT 97.6%, AMC 83.3%, TE
80.9%, GM 69.0%, CRO 54.8%, FOX 50%=°]|lon, S5=

WS K 69.0% ZE CIP 66.7%=°]13th #FolA &8 27F
Z =2 JAgde el FAAE= S 2 AM 92.6%, CF 88.9%,

S =
TIC 48.1%, AN 37.0%=0]|0 3, =& 748 NA, C, SAM ¥
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Table 4. Distribution of antimicrobial resistance patterns of V. parahaemolyticus from commercial marine products

No. of isolates

Antimicrobial resistance patterns Total
Fish Shellfish Mollusc Others
AM-TIC 1 1 2
AM-CF 1 1 6
AM-S 1 1 (6.5%)
AN-S 1 1
CF-S 1 1
AM-CF-S 7 9 2 3 21
AM-CF-TIC 2 3 2 7
AN-AN-S 2 2 35
AM-CF-S 1 1 2 (37.6%)
AM-S-TIC 1 1 2
CF-KM-S 1 1
AM-CF-TIC-S 10 3 2 2 17
AM-AN-CF-S 1 3 4 23
AN-AN-CF-TIC 1 1 (24.7%)
AM-CF-K-S 1 1
AM-AN-CF-S-TIC 3 3 2 1 9
AM-AN-CF-K-S 3 3 6
AM-CF-K-S-TIC 2 2 (17.2%)
AM-CF-CIP-S-TIC 1 1
AM-CF-FOX-S-TIC 1 1
AM-AN-CF-K-S-TIC 4 1 1 1 7
AM-AN-CF-CIP-FOX-S 1 1
AM-AN-CF-CRO-K-S 1 1 1
(11.8%)
AM-AN-CF-FOX-K-TE 1 1
AM-AN-CIP-K-S-TIC 1 1
AM-AN-CF-CIP-K-S-TIC 1 1 2
AM-AN-CF-FOX-K-S-TIC 1 1 (2.2%)
Total 42 27 12 12 93 93
(45.2%) (29%) (12.9%) (12.9%) (100%) (100%)

CF: cephalothin, AM: ampicillin, S: streptomycin, AN: amikacin, TIC: ticarcillin, K: kanamycin, CIP: ciprofloxacin, FOX: cefoxitin, CRO:

ceftriaxone. TE: tetracycline.

SXT 100%, GM 2 AMC 92.6%, TE 77.8%, CRO 74.1% 2
FOX 59.3% <oleH, 5% WAL K 88.9%, CIP 66.7%,
TIC 2 AN 48.1% <=o]3t}t. FAlFoM Egd 12F F =&
YAS Yeld S8AA= CF 100%, AM 91.7%, TIC 2 S 75%
golglom =o 7AS NA, C, SAM 2 SXT 100%, GM 2
TE 91.7%, AMC 833% <=°|em, 5% W2 K 91.7%,
CIP 66.7%, FOX 2 AN 50% <=o|ith. oA FollA Eajd
RF F =2 A4S veld 3AE CF 2 AM 91.7%, S
75%, TIC 66.7% ol oH, =& 742 NA, GM, C, SAM,
SXT @ AMC 100%, TE 91.7% TIC, S 75%, FOX 583% <=
ojlglen, 5% YAS K 83.3%, AN 2 CIP 50%, FOX
41.7%=01) F 935 digh =2 WS JEhd A& AM
93.5%, CF 90.3%, S 87.1%, TIC 55.9% @ AN 38.7%%=°]3.S
H, =L 7AS NA, C 2 SAM 100%, SXT 98.9%, AMC
882%, GM ¥ TE 82.8% <woleH, F5%= W42 K 79.6%,
CIP 64.5%, AM 47.3% <o]3]th.

Son 528y =] ouljFollA E2I8 V. parahaemolyticus®] &
A WAECl AM 75%, CF 50%32M, C, AMC, SAM, CRO,
NA 2 GMeol tisiA 100%2] Z<AdS YRt Barskich

T o=

Lee 5(26)S AM TICOIE 100%¢] h4, CRO, C, NA 2 TE
o= 100% #dS HAsh Son 5342 3l oF &
214X B2E V. parahaemobticus?IX] AM 97.9%2] WAL,
oxolic acid 26.8%, AN 19.1%, TE, CIP & AMC 36~6.7%2]
Wde RS, Chung (35 4t $40lA EaE ¥
parahaemolyticus 13952 W4 E°] AM 71.6%, AN 10.2%, th=
FAA ] dix s B AEE HER Z0R Biste] B A
A= T2 FFE YA, o9t 2& A= ol I+
o] AlfEE kel ofd, A T Blg S0l e
#Fol7] Wil AR Atdrt. b 9=e] ARE W Sen
TG6yE A= AAEr] 97399 FANA E=Ig V. parahaemolyt-
icus7t M, K 2 Sl thafl 100% WAS YeRd, GMa} Col o
M= 2H2E 99.2%9F 92.6%7t Wo] AAHUTL BstL Q)
). Park 5(37) 255 A PolA &S V parahaemolyticus)
88.2%7} AMol| thall WAS YEFARL, 35.3%7F TICO] 20.6%7}
AMC °] WS vetiov, the A tialix= 100% 3
9L vePd ZoR Bt Al ojdliFolx REE #d=
9 o2 A WAHLFES BT Baker-Austin 5(38)2 W)
= ZA o} B FHREfe] et IHEAAN BT V para-
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haemobticus2] A WAL S 80.9%, Penicillin 66.9%, AM
46.6% ZFaL 3+92™, Devi (392 ¢l WA 2] Aj§- Fol
A B2 ¥ parahaemolyticusS] 100%7} AMell WS UeRi o
) Soll WA B #AFE 46%, Kol 54%, GMOll 31%, Col
15%2] #F7F WAL YEZ, TICS NAYE 100% 4L
Uelitty B3l th Daramola 540y G B o)A
B2 V. parahaemolyticus’t K WA 87.8%, GM WA 73.7%,
cefazolin WA 48.7%, TC WA 20%°]1x, AM WAL 1.3%, CIP
WA 92%, HEErntoldl WA 3.9%E thE ATt HE) dA 3]
g AM WS Busty 9t o9 72 AL B o
9 AR EAF 3 A0 93 AdE o)

AlE FME0M E22I8H V. parahaemolyticuse| LHM X

Al AHEA B8 ¥ parahaemolyticus®] BAA WA £
FEE Table 49} ZUTE o]FolA EIE T 425 s 71
o] A" WA S AM-CFS-TIC 4AWAeZ & 105
(23.8%)7} ol°ll NFEHYL™, AM-CE-S 34 WAlo] 73(16.7%),
AM-AN-CF-K-S-TIC 64 WA 45(9.5%) <o|Slth. #lF 27+ 5
95-(33.3%)7F AM-CF-S 34 W/d°I%13., AM-CF-S-TIC ¥ AM-
CF-CIP-S-TIC W4do] 7} 33(11.1%)ReH, AAF 1259 WA
%Ake AM-CF-TIC 33(25%), AM-CF-S, AM-CF-S-TIC %
AM-AN-CF-S-TIC Z} 23(16.7%) ©|3it}. Sy FolA Eajah
#4F 12572 WASFS AM-CF-S 37 WA 35(25%), AM-CF-
TIC 2 AM-CF-S-TIC Z} 25(16.7%) <=o|ith. AA oz He]
o5 935 = 34 WAl 355(37.6%)E 7P Bron, 44 Ul
A 2353(24.7%), 5A WA 1657(172%), 641 WA 1155(11.8%), 2
Al WA 657(6.5%) 2 74 WA 2F3(2.2%) AT

B oAgo] AMeE 9353 HET} 24 o)Ake] AN WAL
YeRH o, Daramola 540y 10.5%7} 2E AN 244
o|az, 1Al WA 10.5%, 24| ol’de] A WS vERA o5
7} 789%kaL Bkl A F(35)0] FAEA AN 2
g 75 784%7F 15 olde] A WS UeRle] & Y
B} @e Ans B o9 e Ae H 9 oY
o] F7lsk= FAR oo wE PAYA| ARE Frtet Aol Q=
Zow AztEm, By HFHoR A ARE-S Fo|HA olF
AWE AT F e WA T tiFe] o F Aoz W
2=

E Ao 2 U4 e AM-CE-S-TIC 44 WA(10F,
23.8%), AM-CF-S 34| W(75, 16.7%), AM-AN-CF-K-S-TIC 6
Al WAEF, 95%)02 JAeoz o ARy gy olgd &
A gk Aoy, gs oA EH ¥V para-
haemolyticus®] 55.9%7F GAMGS YR wl¢- T2 IS B
ATHA0). ol9} e A= AATANA Aoldr] 93 A=
A=Y, FeldTES] s WA e F8A W8 4k
ofe] AAHT AL Aoz T, ol gt A+E 3 F
of Utk oA FAoNAN EelE FFEY =2 A S
I AU ol =z v G gk o] 1S 3
A7 Bed Aow AyzidErt

SH Al oju|FolAM HelE Ul BElEd 6% 2
A¥> V. parahaemolyticus®] E2l&3 2 2olE HolA W%
o, A WAELS 1% Yo} TIC 30.7%, CF 11.7%, S 12.8%,
AM 6.7%Z Ho] FZAT xolE KA, AL 39.1%%r] WA
< Yelfe] BE EEF7F F 7R ol Al WS
vepd 2 A9 Axels vlg & AolE EATh4l). ¥E o]
oF e A= #F 3 IS ] dFY F do, olF

fo
H

oA EelEle 45 AR g YA A ZUEH
NAZS Y3t ]9 F23 Aleloln x££l 7HA7F Had
Ao g )

I~

™

2 o

2006 F-El 2008714 3dZF Al FAHE 22397104 e
St V. parahaemolyticus®ll et A T Aibe o 2
Itk oF 789712 ZAFSI 425(5.3%)2] V. parahaemolyticus”t
e FEeH, AR 7354 & 271(3.7%), AT 3874 T
1274(3.1%), 718t 4= 3287 5 127(3.7%), & 9371(4.2%)°
XV parahaemolyticus’t w2 FZEAJH WAHEC] =2 G4
A= ampicillin 93.5%, cephalothin 90.3%, streptomycin 87.1%,
ticarcillin 55.9%, —2&]3. amikacin 40.9%°|}2H, 7H-AE0] &
2 A= nalidixic acid, chloramphenicol 2 ampicillin/sulbac-
tam trimethoprim/sulfamethoxazole 98.9%, gentamicin % tetracy-
cline 82.8%, cefiriaxone 63.4%°]Utt T5%= WAES kanamycin
79.6%, ciprofloxacin 64.5%, amikacin 47.3%, cefoxitin 43.0%<
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SA WA 172%, 64 WA 11.8%, 241 WA6.5%, 741 WA 22%
Folglor, 7P B Ul P AM-CF-S9| 34 Ul4(22.6%),
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