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1. V. parahaemolyticus £%

") 2] o (Vibrio spp.)< Gram -, 4374
(facultiative anaerobic), THA (halophilic) 2 & A
o polar flagellum< 7H42 motile curved rods®
LRI HO UbAY | = speciest= Vibrio parahaemolyticus
9}V, vulnificus, 28/ V. cholerae 24 F2 3j|%,
ob7}, Z1E]al AgV)7E e ik 231R_E A eflx) 1A
o2 Wt Vibriose A, (=, o, 3
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MZ0M V. parahaemolyticus® A& g 2 Xzt gfot

V. parahaemolyticusoll &J3F A5 SR A s &
o B, oA, FE, 78, ¥, Leja ook et A

A oI, 55 2,50 i At 47 7-4-964
WA 5712 AN 7] B 15 ATl U
4 Hluee AEe WA, BaelE, 5O QoA Sr
- ek B Qo0 Tt 4L Mol i

H
T Eﬂ 41’5}5 | ofsiA] WA 5 ek, 8] A] o2 At

thl

2 oolsl 2|7, BAHI YHLE SO olal A
e “”o}—tﬂ Atk Y groml sakgolq %

Alo] 2hats] elojytr}, BlH 2] QFo] FA1E =9 WA
ool QLo 14T olstolAls SAlo] o & Zem W
3 ot AYe|Hgeo FAler - 19-1859
doubling times 7H4™ 37C 4] doubling time<- 8-
9RO ejA Qlrt, f4bEo] 20-37CoflA WAE o) &
A& w27 dojdtl V. parahaemolyticuse pH
5—1174A] A2kt A2 AR 74 A1Ew pH 5.4 =i
oA et V. parahaemolyticus=1-7T%9] a1 &
ol A 2 Ape,

S Yo7z 9] o] WA= A7 2|42l o
A AAISE 4130l 20 B AIQIRIQl Kanagawa A
52 Hol= oAl 2 X10°-3 X107 CFU/gollA A<
& Yoyl AL sttt Bt ook ¥hd
Kanagawa negative celloA+=1.6x10"° CFU/g A%
A 210717 eigles Aaizt g, wlol i A
H|H 2] egto] g% 10,000 cellsE @A =% 311l Q=]
oli= Al MY ApEe} QI7E AR} kg BoliA 254
Hof| gk F O R 1P cellsE F|4 HA| =2 2 Flojt}, 2|
T2 10%-10° cells7HI R 21 104 cellst= QAo G
Tl BY)= ofgtk=Zlo] Hevke Adfelnh e o

O7|= 9] 4= A= nEE A 2] =4 9] 4 aejar
*’(O]ZM] = ‘?:k:r'} Host—J Edeom “—45”4 He

1°H°ﬂ 5]

(R

Aol A8l FaES Fi RN £ABY R
2w Agro) 2ol wheh Al Sk Aol A T2 4
Akgo] o po] S.gijo] gick Bt gick e S,

AR ofsh 5T 4K8 AHo} Bl s S
B R ofle] B Alolole pAEO] kS 9%
2 %59 94 Aol we} 2.9 Sl 5P 1A 5= Sk

2. V. parahaemolyticus AE= At

Al bl 212 2 A W 2201 V. parahaemolyticus
A5 B 1950t oA #Ast kg o) Al
Atnglom 22 A8 2EofA o2 AlgELtol vig) F4)
ol 2}, ARE AF7F S obAlofg7 oA ZAI7Y H AL
U= Aemd o= 3 24 3] A diE 7H, Al
= 014H7r°ﬂ*‘] uH\uob—y_ ol zLoﬂ\j]tﬂﬂg‘/\l%@ o}/\]
opolAiz gtk Aot Hlte= =7 VR §4S 7HA
3 Qle} feuete) A He] oot AR AlSE g
s 9-16% =g AHA|s}al i}, 531 20030l A=
2 QIste] titi A4 Bl He|Q Algo] WAlsto] =2
02 97§ x|l A 9159] BRAL7F AR BE Qlrt, UEolA
= R QAZE UIAEY HE2 3(26%), ~A
23%), 22 slliba (129)0] AA|SIAL Qlom d& 9= 4]
S ool AHe] 7HeE Ik Stk PoA=
1996 ¥¢ 1998W7H%] 1710 incidentsol 24,373
cases” AT tiRtell A= 19817 H 2003714
Aol gt A FEAA(1028 cases)e] 69%(1459
cases)g AHAer v} Qlth, FarollA= 1991 R H
20019744] 5770 outbreaks H¥o] tisliAl 31.1%7}
HlH e AlEEo|gths Bt 9jch sk n|Ro A
1973ERE 1998W7H#] 40 outbreaksﬂ- LA ]
o1 1997 o]l BHAEEE 700 cases SEEAANL] A=
AAF e A7} ook BarE ofF AzollA Aeln|He]
Qo] 7S AUR|sH7] AlRFekaTh 20064 ol &l
g0l Wl
+=t)] Washington¥ British Columbia®A A&#¥ =3t
s Aow dazl vt gl

177 cases® V. parahaemolyticus
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<E 1> HoISAY 2|t MRS S
o = 20034 200444 20054 20064
Al BRI Hx A el R el R
Z 7 135 7,909 165 10,388 109 5,711 259 10,833
Al 70 4,112 92 6,040 73 4,406 126 6,156
Andal 17 416 23 839 22 753 22 576
S L E AT 13 808 11 763 16 863 32 1924
B Q7 22 732 15 300 17 663 25 547
B}Ej;;lizi 3 198 2 84 1 24 5 59
A Az A
RN, 1 12 4 680 2 160
HESE 1 3
A4 =2ee ATy 1 215 3 175 1 175 1 53
HEA gt 6 1,502 21 2,043 15 1,883 38 2,832
71 B 6 226 13 1,156 1 45 1 5
7l 16 1,606 18 1,407 8 744 54 3371
o2 wEnolg A 14 1,442 13 922 6 719 51 3,338
7] g} 2 164 5 485 2 25 3 33
sished 1 8 1 14
A= 2 11 3 15 1 3 1 4
B 47 2,180 52 2,926 26 550 77 1,288
(N 2, 2007)
3. &N B = ofotoll A o] AE(44 cell/100mDo] EfTHF AStofAle] A
e 0] Vibrio MEES YR O R 17~35°CY &% 2 cells/100ml) Hrt Ber} B 2 202 Yetydt) ¢
2} 0.5-2.5% Fx HoolA Tkt 2ot dwelof 5 2uete] ATtz 712 T 7P 2 vhd, A
2o A Vibrio spp. o) G&& vl A SHAEN T B Qo] o3t Algmo] 71 whol \Ash= =Rl 899
7ke) AyEA-golt), Chesapeake Bayd] Aol efshd, v, ¥ (3£ 2) o 7P =20] =2 & = o (18 1),
parahaemolyticuse EA B At A& o] ol A Bie 3 WA dadE Holal glon
2Tt et $of sl WRENL, o)l A2 49 BEL Fol odE FduEYe s AHY =
oA 6Yxol| BEA ZHAET JAEIC T B Blal 9l 10%cfu/gS BA| Y= AR g A Lo B A=

o} Ak o g 2ol ofgt Vibrio ZHES AR HoflA
a7t wRaiR) = o B3t 7hgel Wol HAYstAL, Vibrio 9]
22 Z715kde), 198413 198501 wl=t 97 ¢iete] $1]
o 5 o2 szl 2alel sk, AEA, 2jeA o
FolM V. parahaemolyticus®] E3¥+=goN(temperature
25°C) A& HrHtemperature 10°C) B %2 2102 e}
Wk Jeu o) s 1 HAaks wAske) Hee A
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The nubmer of vibrio parahaemolyticus outbreak cases (the number of patients)
2003 2004 2005 2006
Jan
Feb
March
April 1 (59)
May 1 (37)

June 19 14 1 (157)
July 1 (24) 3 (70) 5 (34)
August 10 (282) 27 5 (134) 9 (120)
September 11 (447) 7 (125) 7 (450) 8 (197)
October 1(3) 2 (29) 1 (5) 3 (58)

November
December
Total vibrio outbreaks 22 (732) 15 (300) 17 (663) 26 (566)

April May Jun Jul Aug Sep Oct Nov Dec

~o—Seawater temp (°C)
—&-—Atmosphere temp (°C)

~—&—Salinity (%)

O3 1. 2005Hx L2t Holigke| 712, B HE B

MEzo) A 89 99 gow 10,000 MPN/g o4e] V.

TDH-related haemolysin (TRH)o| 2451 A¢duiE
g egolA Aol WAIE. TDHS hemolytic
activity= Kanagawa reaction®|2tal 2|99 tdh
gene®] &A1& 7o Wagatsuma blood agaroA
red blood cell& 83X |71t} Shirai 5{(1990)2 215712
V. prahaemolyticus? clinical strainsg AT 2t
A strain® 24.3%2] 5271 strain®) trh gene¥k 7H| 12
U= AE FRIGke] Frgelait 1 2Toll= tdh genedt
trh gene©] g}
o] heat—labile proteing AY4Fel= a2 5E Thlal
Al Fof) Fofehs RS AASE 2T HESE uiy)
Sl Al 2¥E dozittes Buvh ot oheFst
serotypegollA] it @35—5 A0 7= O ZA =V,
'K60] 1996 0] %] ¢l

$l=clinical V. parhaemolyticuss 243}

m{o

parahaemolyticus serotype O

parahaemolyticus w55 Wetdl Axp7t Hag v ey & i nl=, el A9 —7\]"1]/\1 F A Ao R B
(T2 (2006), ©18F (2006)). A7} AL i,
4, V. parahaemolyticus@| virulence factor 5. A=

W5 V. parahaemolyticus” HEdQ) AL ohct W
AJQ1A}2] thermostable direct hemolysin (TDH)oL;
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1) Most probable number (MPN) H3

n]=+2] FDA @) Bacteriological Analytical Mannual
of = vl 0 B A AEof| Q)= V. parahaemolyticuss
A& u) 290k, MPN i =5go] wWol 8751
A7kl eajde)s To] glon] Aului g ARt
TCBS agare V. parahaemolyticus®} V. vulnificus
7123 V. minicus 53 S| Zrsto] F712Q1 A2kst
A HAEE AXSh=d] 4-5Y Hx 271 AQ R = A
o] qlet.

S oA+ International Organization for
Standardization (ISO) H$& o]-&3}o] AAsk=t] =7}
9] enrichment media (salt polymyxin B brothE ¥
%02 alkaline saline peptone water - saline glucose
culture medium with sodium dodecyl sulfate% media
Alel) o] @31o] 35T ollA] 7T-8AIZE uieH(EEH AEQ1 5
18A17h3st & TCBS agar®} triphenyltetrazolium
choloride soya tryptone agar (TSAT)ollA4] 35-37C
o] HiGHTCBS agarellAl 18A1XF, TSATOlA = 20-24
A7t efop skl TCBS agaroiAl FEHIL A ojn] 2-3
mm2] A79) coloniesS, TSATOA= =R FHst
o o8- -0 AO] coloniesE A1HE}o] B HIAES
AAeiet Ao BlAEE AR kitE o g8tV A

Rl

Sobs wAE 5 ALES o] §Rich

2) PCR ¥

19854} Taniguchi 5 virulent factor= 4]
gt V. parahaemolyticus®llWt 91 thermolabile
hemolysin (TLH)& ZohH3It}. Bej 5(1999)2 tih, tdh,
183 trhE Z23M0] multiplex PCRE AASH] 52
ZHS: glkaline peptone wateroA] 8AIZE S5 g 1-
10 cells ZAA Al 71 gene A& TH Kim 5
(1999)2 toxR gened EfAIS R sfo] 3737 V.
parahaemolyticus 3%} V. parahaemolyticus
7} obd 2907) strain O & Al3-2 AAISH 23t 373702 V.

parahaemolyticusts 25 toxR gene®| 9112 290719

| 14 | Safe Food Vol.02, No.3

o2 72 toxR genedll thet 27} UERA] ot V.
parahaemolyticus 5732 5t target o= A3shE
Z9)t}, Venkateswaran $(1998)2 gyrB gene
(gene encoding the B subunit of DNA gyrase){9]
285-bp fragmentE Z8< 9l PCR WS 76t
o} 24 A 5 cells oV f HEo| 7He3HE S B13iH:
7|%& WHE©] MPN method®} 2] Eolof 7hs3id
Hholl Wang® Levin (2004)& agarose gelAolA]
L2 PCR products® 474 =& E4sto] V.
parahaemolyticusE e = Q=S 7hgsioich
2|0l real-time PCR 71715 o]8-50] AlEAiZolA 4
7 AepEa S AASks HEolA Kaufman $(2004)2
AgoflA] MEe) 5 1A)7F ool tTh genes target .= B}
o] A V. parahaemolyticus+T5 AFE 4= U= 44
S H3l9ith Takahashi $(2005)2 toxR genes Bt
Aoz 3o g difFolld 36 cells/mle] detection
limitoliola e ol 71sst g sl

[e]

3) DNA hybridization ¥}

PCR 5] DNA-DNA hybridization *$#-& o183}
S|
phosphatase [AP]-labeled and digoxigenin
[DIG]-labeled probes)E ©8519] t1h gened B
2 Aersh= wo] Stk 22 Banerjee 5{(2002)
hydrophobic grid membrane filter (HGMF)¢12] V.
parahaemolyticusZ WA Aol WS 7Hasiolr
HGMFoll 4%} V. parahaemolyticus DNAS} tlh gene
S el 0 2 3lo] DIG-labeled probesE hybridization
3lo] A&tk WO RA Ftol 19o] 28%ch DNA
22| DIG-labeled probes ¥4, V. parahaemolyticus

non-radioactive probes (alkaline

primer #H] Z22|3L colonies®] hybridization 7]&0] &

A2 HZ ol

4) Chromogenic medium ¥}

PCR¥} DNA probe method® A& A#F J8]11



SME0AM V. parahaemolyticus? A& g 2 Mz ot [ HEEREES)

virulence factorg 7 Zopl=d| B3I v ol 2yt
SHsh A7 skl HE 7)es Aok WiEeldh
2 4:gko] ulEHY AL 7HA Abgo] AAlsh7]ef
o = MZofA AH plating™H
t}, #toll= chromogenic medium (Bio—Chrome
Vibrio medium [BCVM)©| V. parahaemolyticusat
YTt Vibrio spp. 27 A HEl d4: Q=S 5191
—l:tﬂ Hj Z|of| A E2}A Q) coloniesE oW Hoh V.
vulnificus, V. cholerae, V. mimicust =08 A}
gith 17971¢] Vibrio spp. coloniest HIAE &t A}t &
14871¢] V. parahaemolyticus= 55 BCVMolA] &gk
I 14578+ Hetd o g uErgr e 31749 V.
parhaemolyticus  ©|]2] 52 AefA] SALF AJi=mH
S & zpgitt #toll= Kang™ Fung (2000)0] 7igksh v
el thin agar layer method®] 71818t double layer agar
plate (DLAP)YMHC 2 Duan 5(2006)0] 2138 AIA5F
A1t BCVM ol -2 plating? & non-—selective
medium¢! tryptic soy agar with 1.5% NaCl<& 5
heat 1= cold injured cells7}A| &= &HH o2
plating¥H] 0.2 Ml 4= Q1% = 510 MPNS thAeh 4= 9=
7Fs/d<r Yot = Skolrt

5. =AMIES| HEE |2 MUS fleh Wots
1) 7kel=gel
19973} 1998'd¢] nl= FDAE 7o SRl Hoks:
Interstate Shellfish Sanitation Conference
(ISSC)oll Al &3183+=t| V. parahaemolyticusS T E
ol Ao A AolQlE s T1HET 10,000 cells ©]
Slojof ekl soity. T1Ejut o et 2Rl 2JafiA
AR A1} 1998 Al AlaLofAl= AR 23 2|2
=o)X V. parahaemolyticusvl-2 183 1000 cells ©]
Pl ERIsHL U R Hefali= 1T 100 cells®
’jyﬁo}oﬂf/} Hatol thafjA G W2 8o E TS
Aozl 7ksAdo] A7|EHAl FDA 7tol=aiele AnlAE

0] ok 8 7o) EAIRoE A7 = i,

V. parahaemolyticusaol Q8% ZolA 44 oA
5}7] ¥8to] National Shellfish Program Guide for the
Control of Molluscan Shellfish+=
temperature regulation= UFAs}0] &2 2Lo|A] =o]
LeZEed o AR Algeloinh AR AR 2
W= 10T ootz W2k stofof sh=d| 21z} g Jth
7189 o] 277 ojAklni= 1047k oWl /1—/\]7]_1
19-277C Afolofli= 12417t ofiell, ZL2j31 18°C ©]slof|A
© 36A]7F ool WZIA7| 2% shal ik, ghH mlAlA| g

Aol a2 4 4RE 99 Fe7] AFHE Agtekar 9
=t ol = Al B2 o} 53} o5 Qell® o]
Wot 417153 A 717} sl

2% 2 Qo= A whHe 2dste] A7 o}
2} G a7} iR gl o] =& 29 ol F
Alsl=t] |-+ Aifol olet Zof A Z|ch 4ufollA] 8ulj7t
A V. parahaemolyticus® 5> Zto]7}F Itk H 115
et

time—to—

2) A=3H4 A3t

5] Y3 Aol HFE 2dH Aol YA des
A A2 EsHA HoRrE-E A7l o] otk 1
2L} AQMR| 9] @ Hof Frgh| uhbi] AR o] Fof
531 Q= o] EA)dol g1 Qlrt, 31 depurationdt 2
o] 77} el & Wopi= 2ol Al nAEE THAAA @
BAEANA FE5718E 7 5= Qe HO]—I?:I_]O] %
Depuration?g-> v+ 1 log A= A&
oz oA qlet, TLefut o] W2 Vibrio spp. ol thallA]
=2 5297} 3202 VERG=1] o= Vibrio spp.+& W5
o) Uil gatal QlojA] oledzol Itk Depurationt}gol]
M@, UV, 0F 2059 gals A oA ojd
B V. parahaemolyticusE 5ol A AAs17) 71 4
A} gF2o] Bzt deilzlg A=gt Z-ol= 8A1RE
Je-ofA 1 logZ7tde] V. parahaemolyticus®t V.
vulnificus7t 4AastolE-& Hargh vf qlct,
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517120)/4 11,000 MPN/g ©| H%:i#@l 0.36 MPN/g
o2 EQltk= 27} Stk B3t V. parahaemolyticus

10577 cfu/g7F EA8k= & homogenates —18C -2 -
24 ColA e Aol A 15-28F AW HEHA] ¥k

o] HirE vt glov) of= Wa2 ok o) #eE= A
o2 eyt 2o YRE-2%7t48-50C7 HEE B2
£ 55CE 5%t 71t 790 1.2 X10° MPN/go] @%f&
A1 3 MPN/g ©l8t= st ola-g HojFqlet, 7HEAe]
= mo] Fo1A AA 8717171 golalAl A E oy
chilzlo] M E[HA] 2217to] Pk o] Told,

f

i‘l

2k A= vlg A e B R A AlEe] ok,
o 7_%3 Al RIZRAI7] 2] QEaL AlEol| 9=

Aejsoll A7AA 4= e Wrdoloh Cook (2003)2 =
F 300 MPaoll#1 1803 A oA 5 log o1d<] V.
parahaemolyticus 03:K6 straing 2Z3%slo] V.
parahaemolyticusE A3 4= Airkal ¥ s}t He
%(2002)& 240-275 MPa7} Pacific oyster?] &<
g7l eje] Hslks Ao R sl - 2HoR B
sty 2 ﬂﬂm D2 a17te) 27| £A} Hlgo]
HhAgsto] i Al A7 sl ofele: ol &

o],

mlo i of
>

:TL_I,

-

=

u!

5) AP ZAL

AlEol EAslk= H|d 7k
Soll SRR HAbA A} Ho] ek 3 kGy olste] %
ZAR B2 FolA| Yol B9 A BG4S HSA7IA &
=7loz HUEQIth Andrews 5(2003) AHAA 02 &
A5t Ao V. vulnificus?b 3 log/gel =
Cobalt—60 gamma radiation 0.75 kGy°llx H&E3H

olsl2 A7} UePee B8t V. parahaemolyticus

o AYEL A7 4 Q=

EL

rlo

£
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03 K65 10 cells/ge =of M om HES A0
1.0-1.5 kGy A7} A&e ofstE Wehgted 2
kGy oo ARz B2 Fo|2] FOoHA e FAE
e A Qe Ao MLt 146989 X YUAE 5t

of BAEH Aut 2Ab A 134 ke MBS FESH
Z3)oie}, RS Anle] ofesh ouix|2 zabE 4Fe
ot A5 gte] 2Aeck

qd 8

V. parahaemolyticus= Q13 A5 A7} 2| 109
ZHANAR R F53I00T A rlstoll e B o) H]
Blogto] AEE 1 glon E3] At 23le} virte o,
A el DA S0 ofle] H|Hz| QEMjo] ThE SkAFO
2 A7 HA Sg Skl qltk, et At A

2ol Zhe- 3 wztoll maEba AR e Bk} L
BRI glom 2k e gat AF7ReR Skl e AH sk
o] uithZ F-4I=HA sl FAto] QA= Slck, AR
2o 2 A SAMES] 29 e B7lkuly 9l o WTO/FTA
of oJato] Al&e] WFrt Ao what f-2jubet 4k
Aple] Qb ohuet 429 $ARES] A ST}
ojgp7t & Zloltt, 4bEY Fa Yl nAES] V.
parahaemolyticus® 54, A%, A7 S &8st 4=
Abzol n|A S8k QPSS SR 4= QIS WoA] 4l
3t s AEd 4= e A
A AR| Al B2 g astch A
AAIE $I5t tel=eikle] AFE 5\—“]7401]74]%

Hg E AAFH Al FART) gt wso) el ojof 4?—*%
of| A V. parahaemolyticusZ QI3+ $1FE &0l B
o} & Aojrf,

O

=
=
Aol

A A3 g o)A (2003) HF T 3EE, =
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