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The contamination status of Vibrio parahaemolyticus in commercially valuable shellfish from the south and west
coasts of Korea and the antimicrobial resistance patterns of isolated V. parahaemolyticus were investigated from July
through October, 2011. The range of V. parahaemolyticus concentrations in oysters Crassostrea gigas and short neck
clams Venerupis philippinarum was <30~290 MPN/100 g and <30~46,000 MPN/100 g, respectively, and greater than
10,000 MPN/100 g of V. parahaemolyticus was detected from 7 of 40 short neck clams. During the survey period, 436
strains of V. parahaemolyticus were isolated (129 from oysters and 307 from short-neck clams) and the antimicrobial
resistance patterns of all of the isolates were examined. Antimicrobial resistance against at least one antibiotic was
seen in 79.8% of the oyster isolates (103 strains) and 63.8% of the short neck clam isolates (196 strains). The anti-
microbial resistance patterns were relatively simple because the antimicrobial resistance of the isolates was simply
due to resistance to ampicillin. Only one oyster isolate and three short neck clam isolates showed multiple antibiotic
resistance, 1.e., resistance against more than four antibiotics.
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FEuEhe AlA 491 AT 0= 2011 S FAYAE
T R 461 Eog F ANE AATFY] 14.3%E ApA5kL
Qlom] FE ML 0] 3064 EO.Z 66%, HFA|Zo] 381 &
© 2 8.1%% AA 5k QItHMOF, 2014).

7= AL 7HE R F TR FEHE AvEE HRTE
Ao A, e S48 AR 8ol Al #1A5)
3L QLar oA A o) A e A S04 o2 7HA] AlE9lAekA ¢

shell =58 7F54e] B 4HEel ulste] ArjEoz ot

(Hunter et al., 1999; Mallin et al., 2001).
Ao W ol AlEA AEE
£ ol ShaEo] 9l BHEol B &
Ae @N713 glon o) W QAR 4i2)
71A17]1 2L Q1o (Metcalf, 1978; Miossec etal., 1988; Lipp etal.,
2001) AYabetA | A FE o] AA g A2 7F 8] aL §)
58] 29| A9 74 28 41 GAOR ML B
7+ g7 wfZol] AP A A L HE= oY 7HA] A& 9
Haa=E Qe Aol 2431 flaiE vl 4= Arh(Sobsey
and Jaykus, 1991).
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ks A3t B Al Aem 7MY T8 Hel
2 AN B 2] @ i (Vibrio parahaemolyticus)2. 2 ©] w2 4
AAA = 7|4=A Yot ¢AQte] dlj4=ef Azl A de] A
2 5= 3 FAA Al o] Th( Ortigosa et al., 1994; Diggles et al.,
2000; Urakawa et al., 2000). ©] Alat2] 4|55 A2 1950
W oA H22 WE AL, T2 57| L dH AR
Aot B3-23 71D 3 A3 Aol sk e 8
Helo] ¥ar glow uljd sha7 o= o] ool &3t Al5=o] ¥l
3] HAYslo] ohbs AH]of| e & JEFE 7]X] L Qlet. -2 vt
20| % V. parahaemolyticusol| 2|3t A5 WA A= 74
oA 1197427} 80%0|AHS 2FA]313 QIEHKEDA, 2014). twh
2hA] o] ol thgh &&2Ql YT 9 AlS5tHAS SlsiAl
= LAAEE Aes] mhotstar, T1of tigh Alo] 5 A A
O 7471 A o & F g sirt.

QHH 2 A WSROk A= A O] Aol ARE=
71 Aol WS et HeAlatel 55 2= 9l
o, Ao A= o FFAA ATt A A
O] AHE-O.= V. parahaemolyticus -5 *§H/d Alxttol| 419
g5t Whago] S E]aL Qlrt. Allt9] Al WS Ak
M2 Sk & ool ofsf) A A==t o]Hgt 2l
Azo| Aboll A AHE sk Alatol Aol 4= qlom, &
A =o] o] gk miZf A kS o 4=t Qlrkar HarE vl glck
(Rhodes et al., 2000).

53] A E Folet SAksEolu A EHO 2 RE
dato] A 0 & W27 % sh=t], Aoy =0l
ot SFt A7 hH8] a3t S A gl A E A9
- F 70% 7 =7t dto] HakA| oS e = vtk 1
= QJoh(Kiimmerer, 2009).

whebA] 2 Aol A= vl =8 At AF iR, BHAl
e oz AS= Ul V. parahaemolyticus ©f T3t
LA E ek Hlste] 2011 7H9HE 11€71A] Haflet ¢
Aafet s FFAAS AL O &2 V. parahaemolyticus®] H-3ZE
ZARE ohinh T3t H| He] @0 St Al AT Y ¢A19] 7]
AR & S8kt we|E ool tig Al WA S/300
S|4 HESFSIT

O:

Kl ox -m

ME Y

E A=

V. parahaemolyticus #-2| & 915t0] -2juhe} 79 3= AJ4F
A QM5 D - AA) I A B H (AT 37 FA ol A 2t
Z} = (Crassostrea gigas)¥t BFA=H( Venerupis philippinarum)
220114 7938 1192744 ) 1510l AlR2 stoic. 5)
AR EatE 87100 AT F 10T o]tz FAshH A A
FA R FHFsto] Ao ARgsIGITh ARl AMSE AR =
3} uhajeto] 217k 40709tk Al A3 Al aliee] -eat ol

509

2 YSI 556 multiprobe system (Yellow Springs, YSI Life Sci-
ence, OH, USA)& A&-5}o] &7pol| A 24513

V. parahaemolyticus 2| 22| ¥ 53

V. parahaemolyticus = Bacteriological Analytical Manual
(Elliot et al., 2005)°]] &35} 3 tube MPNYH 0.2 HTFR A5
AAsEATE 2kt 870 A Aol A AHF G =3 viAlE Al =
= AFAH 2 12714 o= 13] Aol ARg-shaler, o
2+ A AT 3§53 5 200 gofl phosphate buffered saline
(PBS: 140 mM NaCl, 5 mM anhydrous Na,HPO,, and 1.5
mM KH,PO, pH 7.4)& 28] 1] &2 d7}sto] 223} s},
“12)31 80 mLe] PBS] #29 20 g& H7ksto] 104 340}
= el ARz SR3inh 34 NS o] g-ste] 100, 1,000
s A s48dS ThEo] AN ZF AT Ee
alkaline peptone water (pH 8.5+0.2, 2% NaCl 3+&)7} S0}
= 3709 Algl el g5kl 35 £0.5C oAl 18-24X]7F i
3Tt vjeFet & Thiosulfate Citrate Bile Salt Agar (TCBS
agar, Difco)o]| 24 T=sto], 35T oA 18-24A17F a3l
ch A& 9l A=A 22 =315}o] Triple Sugar Iron Agar
(Difeo)oll 5131 35To) A 24X17F Hjeret &, ARl v
oo Uetll= #75 ti o= SAARS A 574
Aol WAA A9, 42T 28418, ONPG (O-nitrophenyl-
B-D-galacto-pyranoside)A| & 5 AJ2}etA|go] o] &= %o
VITEK system (BioMerieux Vitek, France) 2.2 &+43} 4t}
o] A3k HBSES ol g0} 100 g & MPNO2
vehy ik

SA QER A

L TT

(]
=

4% V. parahaemolyticus w55 AL E A5=S G5
7= H4 AR tdh, trh -AxFe] EAF-5 24412 PC
W o8-8kt 4 A tdh, trh 55 913 primer=
Z} VPD-1/VPD-29} VPR-1/VPR-2 (Takara, Japan)E A&
AT}, Al g aFE Tryptic Soy Broth (Difco, USA) 10 mLoj|
Z4Eske] 37°C, 18-24A17F vl FSt the 1047t heating block
(EYELA, MG-1200, Japan)ol| 4| 7}€3F & w9 5 uL, deoxy-
nucleoside triphosphate mixture (1 mM dATP, 1 mM dCTP,
1 mM dTTP, I mM dGTP) 2uL, 10X PCR -84 5uL, primer
(100 pmol/uL) 1 pL, Taq polymerase 1.25 US &35t &, &
FOE 50 uLZ 2%J3}al Thermal Cycle (Takara, Japan)=
94T oA 60%, 60T OAIA 602, 72°C oAl 6022 BH3-2 353
w1l PORS ALAI3Hoit

gd g Al

S~
=3

N

I
1

o N

2] 579 2 V. parahaemolyticus w+52] A 14
Acar and Goldstein (1991)9] tjA= SAPHS: o] 834 C
1A 142 )=k NCCLS (National Committee for Clinical
Laboratory Standards) 7152 7|2 3Fict E8]% 2} o

& rle
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£ Muller Hinton Broth (Merck, Germany)®f| 453t & 35C
ol A 18-24X17t A v et the o vt o] =5 McFar-
land No. 0.52 3|4 ZAs}4 ) ZF 3| A% o vjjoFal-g n|g]
1% =27} 5| =& NaCl2 A7}38F =7 4 mm<e] Muller Hin-
ton Agar (Merck, Germany) % Zof =38t & AlQof 5571
WAste] wtolle FA7] Al FatAl HaE(e 8 mm)E o A
Z T 158 o|Yjo 1A F Tk Al 3F4tAl= Amikacin (30
ug), Ampicillin (10 ug), Amoxicillin/clavulanic acid (30 pg),
Cefepime (30 ug), Cefotaxime (30 ng), Chloramphenicol (5
ug), Ciprofloxacin (5 ug), Erythromycin (5 ug), Gentamycin
(10 ng), Nalidixic acid (30 ug), Rifampin (5 pg), Streptomy-
cin (10 ug), Sulfamethoxazole/trimethoprim (25 ug), Tetracy-
cline (5 ug), Ttrimethoprim (5 ug) 5 15&(BBL, USA)S Al
g5t A ) 2~=2E 312FA|7] Muller Hinton Agar 5 %
2350, 16-18A17F vjo¥3t th& 2] Z4] A 3fit(inhibition
zone)®| =7]& caliper® Z745to] 7H44 F-7-5 WIS
), Zh5A Afe] A BeE|lE Yske] Escherichia coli ATCC
259225 thx A= ARESo] ZF gt A Bl e tigk &7t
= gelshoirt.

V. parahaemolyticus BE381%

2011 7E5E 119704 gafih D A st s fakA 7ol A
AHEE 2 4070 2 v 4070 & 807 A|BE AR V.
parahaemolyticus 2 G e S 2 A3 A1}E Table 1] LERY
otk ZAF FA] f220] MOl 164-269T o, FE| W
9]+ 23.6-33.1 psuo] 2 th(Fig. 1). =2} vpA 2k sl e] 4=
2 B A& 2= wAslehe] ElekE] EA T sl 7] %Ik

O 7 A}z EH

807112 Al = 2 68712] A|Z oA V. parabaemo]yﬁcusﬂ HE
Hof 85%9] #2 AEES UEhsl e, 53] 7dole &2

0|8 - 714/3]

T
L5714 - 3

A Z O A 74*ﬂ°4u} HEHZ QHFS HE dHlLr7y} ko 7]
FA QoA HEEo] =ohal A 9l 21K Annie and Marta,
2012), = FAo] IRt Faliqtoll A T 5B 9L7HA] Lt
U gBer Wil = A7) dhgsl etz olat QA A
ol 34WSL2 V. parahaemolyticus &&= 2 JF2 1)
;‘(] z] 01—01-1:],
20| A9 Z 407 A& F 297 A BoNA HEE] 0] 72.5%9)
AEES Ut A7 R B 22 TEol= Ba A=
A AEE Ol HEEol 7H w8k on, o] Woly]of w4
Z-g0] WolA 1Y€l 37.5% (3/8)2 L @it wha H}x]
=407 A& F 397112) Al mell A HEE] 0] 97.5%9] =2 4

40

Salinity (%o)

20

oyster short-neck calm

Temp (C)

oyster short-neck calm

Fig. 1. Monthly variation of salinity and water temperature during
survey period.

Table 1. Distribution of Vibrio parahaemolyticus from shellfish farm in the coast of Korea

Month

Total
7 8 9 10 1
No. of samples analyzed 16 16 16 16 16 80
8 7 7 4 3 29
Oysters (100%)  (87.5%)  (87.5%)  (50.0%)  (37.5%) (72.5%)
No. of VP!
0 8 8 8 8 7 39
ggfrﬁ')‘l’gs Short neck clams (100%)  (100%)  (100%)  (100%)  (87.5%) (97.5%)
Sum 16 15 15 12 10 68
(100%)  (93.8%)  (93.8%)  (750%)  (62.5%) (85%)
No. of pathogenic VP positive 0 0 0 0 0 0
samples (0%) (0%) (0%) (0%) (0%) (0%)

!Vibrio parahaemolyticus.
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E&S U ITE 78 5H 109712] s Al mollA AEE %
o 1149 87.5% (7/8)9] HE&< Ueto] 2t &
282 e

ol elat AT alRHE 2L ol Sa14 0.7 QFAlEo] B4
Zo|| Z251= V. parahaemolyticusite- A Ujo]| %-Z5}= kA
Al Qbat HEX =R ZE Alato] the EAsH= HollA] BlEH4]
O 2 kA A1 Qlo] B oA FEllSl= V. parahaemolyticusE
Aol 15 2 528 go| o] 7|5k Aoz Hel
o} Ju (1983)0]l &fsHd A, AA, defl, &4, F4tk L npik A
o 84> 2 Hof| th3t V. parahaemolyticus ¥-3= ZAFATY, 35>
Ao A| V. parahaemolyticus H<55-°] 9.8% (36/367)Q1 vt
W I A 2O A 18.8% (59/313)0]] o] 2t ® 13k v} )k,

o] A A= Chao et al. (2009)2} Das et al. (2009)7} =
o W o) o) ojulFo| A V. parahaemolyticus A& 242}
47.2%2} 55%etal RSk A Hob 28 HE8-S Holul )
t}. Kirs et al. (2011)2] ZAlof| o5l & 5872] = A& =
557)2] A| RO A V. parahaemolyticus”} 2% 0] 94.8%2] L=
S A& &L e Qttar B gk ) 9lo] 2 ot A kel S b
3 A= e Itk =3 n]=9] Chesapeake Bayol| 4 2%
gk Al 7ol A 100%9] HEE-2 Yehl 9l o (Parveen et al.,
2008), HA|510] AZRFo] A|mof A e 100%9] HEE&< Ut
lof(Zimmerman et al., 2007) & A1} GARGE Z1E LE}
Wtetk ol efgt Aab= 0] A5k shE 7] oll= A AlAIA
© 2 V. parahaemolyticus AE&E°] =2 A& AABHL Q1o
™ V. parahaemolyticus®] 2|3+ A5-52] WA Al7] ot U]
Skl QL.

dafietol| A 2 F3H = 59 V. parahaemolyticus w+5-= <30-
290 MPN/100 g&lom, 2= 793 8ol -2 Al
< vl on 119l tiire] AlRol4] <30 MPN/100
g2 7+e Yell 9lckFig. 2). 29 V. parahaemolyticus 7+5=
F A& 4071 = 70% (287 Al=)7}F<30-100 MPN/100 g&] H
9= Yehiglom, 101-1,000 MPN/100 g9 w5 UEhf =
AlZE30% (1270 A|&)t}. Annie and Marta (2012)¢]] &gt

)
g
8

oyster

10000 short-neck calm

1000

100

V.bparahaemolyticus (MPN/100 g

Fig. 2. Monthly variation of Vibrio parahaemolyticus concentra-
tion in shellfish.
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Rhode Island®] =3} sfj<=of| 3t V. parahaemolyticus ZAH2
T}, 7ol A 84 o] V. parahaecmolyticus ©|| 2|3t ¢34 o] 714+
=2 Al7]|gal Ra1skal §) 1, Alabama =2 AT S 2 A]7]
W2V parahaemolyticusS ZATeE A1}, 40 A4 1149 100-
1,000 CFU/100 g& UrEiglon 12¢90)A] 3€71A]= <100
CFU/100 gQthal Ha1s}al Qlof o] At Aol 5 Ut ok
LERN A TH Angelo et al., 2003).

Aot AL HER 2 29] 79 V. parahaemolyticus #-5= <30-
46,000 MPN/100 go|glow, 795E 1197H4] A3t & 40
W] Al 5 11hof] A5 17]9] A& ol A9E <30 MPN/100
go]gith <30-100 MPN/100 g& UEllE= A&7} & 4070
% 970(22.5%), 101-1,000 MPN/100 g2] A]=7} 207H(50%),
1,001-10,000 MPN/100 go] 471(10%), 10,000 MPN/100 g=-
Z2I5h= A2+ T7H(17.5%) 0] ST} BFR2F 5= V. parahaemo-
Iyticus #4== 101-1,000 MPN/100 g@| H<|7} 714 whopo.
1, 10,000 MPN/100 g& 27}l AZE= A 2% 407 A
& 5 TNl EokiiTt. o]F 57% (471 Al=)7t 8ol et A
O 2 Uehy 8| 71 W2 V. parahaemolyticus %5 $HR}
A e P P R A P ) B = U A S R L R 4
parahaemolyticus®] AF5S Yo 7= F oAl yd
A 8-d &4 (Thermostable direct hemolysin, TDH)2} WA
SE =4 GFARSA(TDH-related hemolysin, TRH)2| A A}
= BG83V parahaemolyticus'= 7% % A] Tt

o|Ato| Aut w7 % V. parahaecmolyticus= 5>2-0| A58}
= sHA7)o 2 HEEAY BYAd dAE B3t V. para-
haemolyticus = AEE|A| ot 2 F 2 =-A7F e of 24
e 7HE A E Soto] 91T PSS T ¢ IS AL
2 AR E
V. parahaemolyticus 22|F2| A WHIEH

oAl =3t AlsfiQbAL BER| ol A E2lE V. parahaemo-
Iyticus 3632 12935, vl 30725)S qAkeR 15
9| gtA ol tiske] 7r4=/d AlEZ 2+ Table 2 4 Table 3]
Z4ZF LR it

oA E2% V. parahaemolyticus 12971 & 2675
(20.2%)7} Al 150 /3 e Loz, U #] 1034F
(79.8%)7} T7FA] o] 49| ahatAof| thsto] WS LrER R
o Al E WA el ohol Al 1A 3FA| Q1 penicillin 7|
& ampicillinol] T3t W/t Bl&0] 79%E £ et Lo
trimethoprim, streptomysin®]| tal A= 212} 3.1% 9 1.6%2]
WA+t vl Heleh 71 £ 9] gt Aol el = WA+t vl
o] 1%u|7ko 2 K Table 2).

vl ol A BelE V, parahaemolyticus 30745 & 1114
T(36.2%)7t 2= Aol A= e LT, L A] 196
57(63.8%) 7} T7HA] o) /k2] At Aol tiste] WiAdE LrEb
olch. vpx ol A E-2)E V. parahaemolyticus <A ampicillin
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Table 2. Antimicrobial resistance of Vibrio parahaemolyticus isolated from oysters
Class Antimicrobial agents Drug amount (ug)/disk  Diffusion zone breakpoint (mm)' No. of isolates (%)
Penicillins Ampicillin 10 <13 102(79.1)
lavulanio acid 30 <13 000)
Cephalosporins Cefepime 30 <14 0(0.0)
Cefotaxime 30 <14 1(0.8)
Aminoglycosides Streptomycin 10 <1 2(1.6)
Gentamycin 10 <12 1(0.8)
Amikacin 30 14 0(0.0)
Fluoroquinolones Ciprofloxacin 5 15 0(0.0)
Quinolones Nalidixic acid 30 <13 1(0.8)
Sulfonamides Tnmethopanam 1.25/23.75 <10 1(0.8)
Trimethoprim 5 <10 4(3.1)
Phenicols Chloramphenicol 5 <12 0(0.0)
Tetracyclines Tetracycline 5 14 0(0.0)
Ansamycins Rifampin 5 17 1(0.8)
Macrorides Erythromycin 5 < 0(0.0)

'US National Committee for Clinical Laboratory Standards.

Table 3. Antimicrobial resistance of Vibrio parahaemolyticus isolated from short neck clams

Class Antimicrobial agents Drug amount (ug)/disk  Diffusion zone breakpoint (mm)' No. of isolates (%)
Penicillins Ampicillin 10 <13 188(61)
Glvulanc acid 30 <13 0(00)
Cephalosporins Cefepime 30 <14 0(0.0)
Cefotaxime 30 <14 0(0.0)
Aminoglycosides Streptomycin 10 <M 9(2.9)
Gentamycin 10 <12 3(1)
Amikacin 30 14 0(0.0)
Fluoroquinolones Ciprofloxacin 5 15 0(0.0)
Quinolones Nalidixic acid 30 < 3(1)
Suffonamides Imethopenam 1.25/23.75 <10 0(0.0)
Trimethoprim 5 <10 16(5.2)
Phenicols Chloramphenicol 5 12 1(0.3)
Tetracyclines Tetracycline 5 14 0(0.0)
Ansamycins Rifampin 5 17 7(2.3)
Macrorides Erythromycin 5 <13 0(0.0)

'US National Committee for Clinical Laboratory Standards.

of thate] 61.2%2] =2 WA HIE&S Bt 1 2of trim- 4 2.3%2] WA+ H]&-S 2= $ITH(Table 3).
ethoprim, streptomysin, rifampino]| tialiA] 2+ 5.2%, 2.9% = 9 7oA E2H V. parahacmolyticus+= ampicillinf| ]
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A 3= W/ reb e 21 9] 9] gt Aol ths A= T
T3S Uehfo] WA ES vl A w8}t Oh et al.
(2011)& o FoFAIA ol A E2|3t V. parahaemolyticus®] WA
A Z2APA T ampicillin®]] 57.8%, rifampin®]| 11.9%, trim-
ethoprimo]] 6.4%, streptomysin®| 8.7%2] W3+ H|-&-0] &2l
=gl o 71 9] O] FHg A of] thafi A= 4%0] 5] & Wi ot H
ol UeRteha o] 1o} fAet ATHE BTt

1o QL= 0] V, parahaemolyticus) =& ampicillin U4
o] ato] B arskal ¢t} Son et al. (20052 HfiQt o 744
0] o] 7o} ol A =23t V. parahaemolyticus <+ 5 ©]|
A1 97.9%7} ampicillino]] WAIS LR QIcta B sk vp glo
], A8l Aotaigx(Lee et al., 2008)e} U -5 4AHE(Lee
et al., 2007)25 ¥ 2|8t V. parahaemolyticus w5+ 257}
ampicillin®] T3t WS Yepiolokar H s vf Qlok E3t
Oh etal. (2009) uhthe Q1= 7|4 Slol 4 Hefah u]
2] .atoll it YA WA E AR L, V. parahaemolyticus
17745 5 1527-3(85.9%)7} ampicillino]] thate] AdS ot
ehulckT 5 15} gk,

Q)51 0] - 2l =H|Alo} Jakarta Bayol| 4] 2] V. parahae-
molyticus 752] 97%7} ampicillino]] W43-& Leb Qlckar s
™ (Moritori et al., 1985), o|€&]o}2] La Maddmlena, Tavolara
Islands “1&] 31 Aleghero gulf St A E2]% Vibriods A+t
% 80% o]/Fo] ampicillin®]] W/dS& e $ittaL Fek(Zanetti
et al,, 2001). o|¢} Zro] ARSETE ofu et AFATF ol A £
2%l V parahaemolyticus& H|5=38t Vibrios Al+t-©] ampicil-
linof| thste] 2 WS 7HAl= Z1& & o ampicillino]] et
Vibrio%; A|t0] W3- Aol 717k A o= 7 Flc.

E2] % V. parahaemolyticus®] Y49 €1-S Table 42} Table 5
off R qict. vRR|etol A 22| V. parahaemolyticus®] W

Table 4. Antimicrobial resistance profiles of Vibrio parahaemo-
Iyticus isolates from oysters

No. of resisted Most frequent No. of isolated ~ Subtotal,

antimicrobials patterns strains no(%)
0 26 26 (20.2)
1 AM 94 95 (73.6)
TMP 1
2 AM-TMP 2 6 (4.7)
AM-S 2
Others(2 patterns) 2
3 AM-S-CTX 1 1(0.8)
6 AM S ARICRA- 1 1(0.8)

AM, ampicillin; AMC, Amoxillin/clavulanic acid; CTX, cefo-
taxime; NA, nalidixic acid; RA, Rifampin; S, streptomycin; TMP,
trimethoprim.

W el gan| B eate] A WY 54 513

‘duio] 2270 x3k& vEho] ol Al 2|3t V. parahaemo-
Iyticus®] 8711 2FHE Tt thar B4 Aok vehlgieh e
Ut 2ol 171 A8 A ol WA (=955 73.6%, A 2172
5 56.0%)2 YERHAL 1AL, 471A] o] o] A of T sto]
WA e oA WA (Multiple antibiotic resistance )2
=ollA 15E55(0.8%), HEA = A 33t55(1.0%) = v~ WA 4
=5 let. #ut opy et tiF-2o] ampicilling 39t F A7}
A AR WS Bol gegh WA A3RE 7HA L lsltt
(Table 4, Table 5).

Ty Bl E P @ o F A= WA MIARES A AR EIY
FH 34 o2 HE 85T 4= Qlrk= Hil(Neela et al., 2007)
T lon, FAXZF U Q= A Hof| A ARt @7}
U== Aol A &2l V. parahaemolyticus= N 2 =
o 4T BF L Jehfsicks B 9IrkOh et al,
2009). weba] opeket WARIARS A3t AlatEo] shdolut
uhe 542 Fato] aighol §elulo] shepel EAsH: ol &
= 55 MwtLeE plasmid, transposon, integron 51} -2 9]
573 Q1A (mobile element)2] =3 & # o](horizontal transfer)
2 Sefo] g A Zo] B4 THs AL AT 5 gl

Pt EEEER EEEE N RER R I
71 B 72| 39 V. parahaecmolyticus®} 7+ A15= $1¢l
0] A i A = A Lok} sl At S/ Al 7 WAl
A4 A v A=A = Q1 ol &k AREo]7] witell A
AbtAI Ll 2k S Ao A A ARt s |7t o] Fol A

Table 5. Antimicrobial resistance profiles of Vibrio parahaemolyti-
cus isolates from short neck clams

No. of resisted Most frequent No. of isolated ~ Subtotal
antimicrobials patterns strains No(%)
0 11 111 (36.2)
1 AM 164 172 (56.0)
TMP
Others (5 patterns) 5
2 AM-TMP 6 13(4.2)
AM-S 4
Others (4 patterns) 3
3 AM-NA-TMP 2 8 (2.6)
AM-S-AN 2
Others (4 patterns) 4
4 AM-GM-S-AMC 1 3(1.0)
AM-S-RA-TMP 1
AM-GM-RA-TMP 1

AM, ampicillin; AN, amikacin; C, chloramphenicol; CIP, cipro-
floxacin; E, erythromycin; NA, nalidixic acid; RA, rifampin; S,
streptomycin; SXT, trimethpenem/sulfamethoxazole; TE, tetracy-
cline; TMP, trimethoprim.
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