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From 2013 through 2015, we investigated the contamination status and antimicrobial resistance patterns of pathogenic
Vibrio parahaemolyticus in commercially valuable seawater and shellfish (Oyster Crassostrea gigas, short-neck clam
Venerupis philippinarum, ark shell Scapharca broughtonii and mussel Mytilus galloprovinciallis) from the southern
coast of Korea. The detection rate of V. parahaemolyticus was highest in short-neck clams (23.7%), followed by ark
shells (19.2%), oysters (15.9%), mussels (13.6%), and seawater (8.6%). The following percentages of PCR assays of
shellfish were positive for the thermostable direct hemolysin-related hemolysin gene (trh) : oysters (12.8%), short-
neck clams(11.8%), and ark shells (3.4%). Similar assays for the thermostable direct hemolysin gene (tdh) resulted
in positive results for short-neck clams (5.9%) and ark shells (3.4%). Antimicrobial resistance was present in 100%
of 8 tdh (+) and 2 trh (+) V. parahaemolyticus isolates challenged with ampicillin. However, all pathogenic V. para-
haemolyticus were sensitive to 14 other antibiotics. To ensure the safety of shellfish consumption, the continuous
monitoring of the prevalence and distribution of virulence factors of V. parahaemolyticus in shellfish farms is needed.
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Sl A oful 7 5 S ACIA Eef gt RS A
Heje o2 v U] o522 vhdof ARE 7181 A5 AL
o] gk} 7HEoll Al wef gt o] A B eatoll= W
G4 88 = A (Thermostable direct hemolysin, TDH) E+= U]
g4 8854 FARSA(TDH-related hemolysin, TRH)S Al
AoHe A1 Bl glomd, o] Bago] Aeiulzele.
0] Q3 WA QALE U] Q11 (Sakazaki et al., 1968;
Shirai et al., 1990; Honda and Iida, 1993), Z&joll= trh $-H A}
2 9o 49 BlHeleo] S711R QU FAIR LA
Qltk(Kishishita et al., 1992).
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Z717F AVe] 2 B4 2 g5 31 9lth(Shanthini et al., 2004).
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gk wopol A Al W/datE0] A% L QItH(Chung et al,
2006; Hwang et al., 2008; Lim et al., 2014).

b ke 0 sRe) F AR et o] 9
F&A Aol A o] e/ A He] oot FE 9 gatA| WA T
A& 2Afsto] Zedn| B o e 7] 7Nt o=t A WAt
o Badt A2E Aleskarak 20139 147E 2015411
H7HA] Fofiet =8 s A Al ol A sl B A B R, B
A&, w27, ZFEE Ao A A u Bl ot AEEA, WU
QA B W A W 2ABc

sa 2 1R A2

dauEe| et E2lE flsto] 2013 1€7E 20154 11
LA dalel shs oAl Al B4 2 sl o st
A=z 2 AMsE T} E(Crassostrea gigas), 3 Z7(Scapharca
broughtonii), WA= Venerupis philippinarum) 2 32EHA]

A2 Yl A Ui 461
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,PO, pH 7.4)& 28] H&= 37Isto] o235} 81al, 80 mL2)
PBSo|| w29l 20 g2 H7Isto] 10u] 3|4 S whEo] AR 2
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A 18-24A] 7t vj okttt vl oFgt 2 thiosulfate citrate bile salt
agar (TCBS agar, Difco)o]] 241 =sod 3570 o) 4] 244|171 i
&t &, AP A WS U= 5 ez SHAI
= AAlSHIT

A= HAGAIE, 42C ESAH, ONPG (O-
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e AgHEeedts e R AesS AT
HYA QAR S tdh B ah AR EA] - el
PCR7|%2 o] &5I3ith. tdh 2 trh A4} 52 918 VPD-
1/VPD-22 VPR-1/VPR-2 (Takara, Japan)S AF&-51ch. A]
%] #FSTryptic Soy Broth (Difco, USA) 10 mLol| H%3s
o] 37°C, 18-24A171 uljoFst t}2- DNA Isolation kit (MOBIO,
USA)E AHg-3lo] DNAE $%3 ¢ PCR Master mix (Ta-
kara, Japan) 12.5 uL, Zt primer (10 pmol/uL) 0.2 uL, $&3t
DNA 2 uL& WHgele 243t %, Bg5nss 27letel
25 uL=Z x7s}o] Thermal Cycle (Takara, Japan)= 98 C of| A]
10z, 55TCoA 30%, 72°ColA 6029 ¥H3-& 303] s
o] PCRE A A|5}9Ith Z2 % PCR AHE-2 gel documentation
system G BOX (Syngene, UK)ZE 0]-8-3}o] amplicon =7](tdh
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Al HEAe o HF F 15 & ool aLatAzlon, Al
@ utAl= ampicillin (10 pg; AM), amikacin (30 pg; AN),
amoxicillin/clavulanic acid (20 ug/10 ug; AMC), cefepime
(30 png; FEP), cefotaxime (30 pg; CTX), chloramphenicol
(10 pg; C), ciprofloxacin (5 pg; CIP), erythromycin (5 pg; E),
gentamicin (10 pg; GM), nalidixic acid (30 pg; NA), rifampin
(5 ng; RA), streptomycin (10 pg; S), tetracycline (30 pg; TE),
trimethoprim (5 pg; TMP), trimethoprim/sulfamethoxazole
(1.25 pg/23.75 ng; SXT) 5 15 22 BBL (USA)AF A&
© 2 n]=+ CLSI (Clinical and Laboratory Standards Institute,
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Table 1. Detection rate of Vibrio parahaemolyticus isolated from
seawater and shellfish farm in farms in the southern coast of Korea

Samples le?n? ;lr eOf V. parahaemolyticus ?:::(EE/‘:)"
Oyster 244 39 15.9
Short neck clam 72 17 237
Ark shell 99 19 19.2
Mussel 66 9 136
Seawater 429 37 86
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I}, 2(72.5%)Eck BFR2H97.5%)0ll A A u|Ee]ete] 1
E&o] Eohrha B st

aljs=ot g 70| Adu| B el e o] HEWAE AT EY, s
Bt o Foll A Au| Be] a0 HEEo] okt ot o
fre Wi L2 BER i Be B4 oTste] Holg
AFsH] 2ol a4 Fo] FEn|Ee| eqto] skt o W
2 Au B e] o5t s Ao 4 =7] wiZo]t}. Angelo
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Haley et al. (2014)= A8 He] @ F-& 500 Abof u}a}
AEE0] F7HETh L Buglon, HRoA d|kx @/l 9l
AU 19917997 ofli= Fn| B a] egtol QIgh AedH| =
219 AlFE S faskgital BarEe] Qlok(Martinez-
Ultaza et al., 2008).
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Fig. 1. Monthly variation of Vibrio parahaemolyticus isolated from seawater in the southern coast of Korea.
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Fig. 2. Monthly variation of Vibrio parahaemolyticus isolated from shellfish farm in the southern coast of Korea.
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Table 2. Detection range of Vibrio parahaemolyticus isolated from
seawater and shellfish farm in the southern coast of Korea.
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Table 3. Detection rate of tdh or trh gene in Vibrio parahaemo-
Iyticus isolated from seawater and shellfish in the southern coast
of Korea

Samples Vibrio parahaemolyticus ~ Number of

(MPN/100 g or 100 mL) sample Samples tdh gene trh gene
Oyster <30-430 244 Oyster 0/39 (0.0%) 5/39 (12.8%)
Short neck clam <30-930 72 Short neck clam 1/17 (5.9%) 2/17 (11.8%)
Ark shell <30-430 99 Ark shell 1/19 (3.4%) 1/19 (3.4%)
Mussel <30-200 66 Mussel 0/9 (0.0%) 0/9 (0.0%)
Seawater <3.0 - 21 429 Seawater 0/37 (0.0%) 0/37 (0.0%)

B YRS & g 2SS AR AT} 5T el Al
10 o] 5ol = | He| egto] AEsIIon, 8T 2 10T
o A= Agu He] @ o] AAE= A0 2 LElttha B s}
ik

v B e] @ ot 4= vEA el A <30-930 MPN/100 go] $1.2-
o, 2 9 ¥ 2ol A= 3-35] <30-430 MPN/100 g, A5 =] 9]
A= <30-200 MPN/100 g, 81401141+ <3.0-21 MPN/100 mL
.2 HEEth(Table 2).
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g =4 FARSA(TDH-related haemolysin, TRH)E Al 81+
AAE HA1L Sl v Hel e gfofl ofsfiA] g ghctar
24 glth(Kanungo et al., 2012).
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TF(12.8%)1 A FRIE| L om, HEA| 2ol A= 2+75(11.8%),
27 A= 1E5(3.4%)°1A AEE o, tdh A=
HFA[2H(5.9%) X 2] 270(3.4%) ol A1t 21 = et 2= 29
) W 37 F)olA EeE An|Ee ool s
A A HEE]A] ot
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(Thompson et al., 1976).

3hH, Yu et al. (2014)= 2014 795 119704 Fajgt =
2 Al QA ol A Fe| g A | H 2] gt A= g ¢
A HAeh Aredn| Hel oot AR A Gtttk AA ket
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Table 4. Antimicrobial resistance of tdh(+) and trh(+) Vibrio parahaemolyticus isolated from shellfish farm in the southern coast of Korea

Antimicrobial agents Drug amount (pg) /disk Diffusion zone break point (mm) No. of isolates (%)
Ampicillin 10 <13 10 (100)
Ampicillin/Clavulanic acid 30 <13 0(0.0)
Cefepime 30 <14 0(0.0)
Cefotaxime 30 <14 0(0.0)
Streptomycin 10 <11 0(0.0)
Gentamycin 10 <12 0(0.0)
Amikacin 30 <14 0(0.0)
Ciprofloxacin 5 <15 0(0.0)
Nalidixic acid 30 <13 0(0.0)
Trimethopenem/sulfamethoxazole 1.25/23.75 <10 0(0.0)
Trimethoprim 5 <10 0(0.0)
Chloramphenicol 10 <12 0(0.0)
Tetracycline <14 0(0.0)
Rifampin <17 0(0.0)
Erythromycin <13 0 (0.0)
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1989).
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