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The purpose of this study is to inquire into molecular epidemiological characteristics of Vibrio parahaemolyticus. For this

study, 120 strains(120 strains of Vibrio parahaemolyticus sampled from diarrhea patients) were examined and analyzed for

biochemical characteristics, TDH (thermostable direct hemolysin) antibiotics sensitivity and detection of toxR, gyrB, tdh, and

tds gents. G-S PCR (Group Specific Polymerase), PFGE (Pulsed-field Gel Electrophoriesis) methods were performed on the

materials from patients were results.

1. Vibrio parahemolyticus didn’t grow in 0% density of NaCl, but the fact was found that those grew in 8% density of NaCl.

2. OK serotypes of Vibrio parahemolyticus was turned up in clomestic patients was 17 types. Among those O3 : K6 was the
most, it was 68.3%.

3. In 18 kinds of antibiotic tests resistant against Ampicillin, Ticacillin was comparatively high. the case of resistant against
Ampicillin, Ticacillin, Vancomycin at the multiple resistant was 52.5%.

4. Toxin gene tdh had only 109 strains among 120 ones isolated from patients held the genes of 199bp size, and 11 strains
was negativity

5. In the test of Kanagawa toxic productivity, 107 strains among strains isolated from patients appeared to be positivity reaction

6. The strain that held trh toxin was only 3, and those among test strains had the genes of 250bp size and that had tdh, trh
genes at a time were 3 strains, and TDH toxic productivity of those were 16 times, and it was weak.

7. Group Specific-PCR appeared to be useful in the confirmation of O3 : K6 serotype interrelations.

8. Three strains which showed difference of 7 DNA sequence even in the same serotype were detected by the result of
analyzing the regular gene, toxRS DNA sequence. These strains are differ from general strains which carry infection easily.

9. These mutual close epidemiological relations were classifiec into smaller-parts through PFGE method. As a result of such
classify, 3 findings were found. V. parahaemolyticus sampled from diarrhea patients were classified into 3 types. And third,
the result obtained through PFGE method can be used as a useful tool in a point of molecular-epidemiological view.
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M ARE Fol FIHHR de FAllth o] FEL O
AR FoM EHEL e, Vibrio T4 FAde
5o FoE o iy Fo wet thstt(). V. fluvialis,
V. furnissii, V. vulnificus Z12)31 V. anguillarum 2] th5-E 3}
&

V. cholerae, V. metschnikovii, V. mimicus 7+-& TE& 433}
= &% gio] H7HE Tryptone waterdfXe F2lo] =
o] V. alginolyticusS} V. parahaemolyticuss 6~8% Q¥ =&
oA FHe] "tk v YFdtHo R FarHe BE

FES Bsln §4se de 1% NaClo] H7tg A7}
B8 38ly, Vibrio T-& Vibrionaceae T(FP)ol &8t o] F(FD
ol|&= Vibrio, Aeromonas, Plesiomonas % Photobacterium 2:9]
ATH2).

Vibrio @9 Aik4) S Aol 05-08 mols 2ol
b 14~2.6 mo GHEE JAHEA £5A0] Q)1 Oxidase
FA, AT Tela o7 58 EYeY IEFE wE
sh} 7tag AASA B 5AE 7D stk T3 DNA
G+C mole % H]-&9] 38~51% Apold] lon o]= 57~60%
Aloldl Q& Aeromonassts THETH?2).

Vibrio Tt & Foll= AlgdAl MAA4S 4ol do=s
o] &R V. cholerae O1(3)3 V. parahaemolyticus©] )T}
V. parahaemolyticust-2 TCBS (Thiosulphate citrate bile-salts
sucrose) HlA|O|A Z b, wjA] AelA =TS vER)
= 2YeEse 2o %8 A%e Uthle TOF suros
£ BE3A RIe 54 H3THe).

V. parahaemolyticustt®] Aol 0333} K
2 = 4 e OFomatc) HHLS 117HA] A
UrolAsl, 0833 E #U4% ge ogdE M
K(capsular) 3 FAS FFsted AJ@sjort sivh AgH|
g ool KE84HL w9 FastA Az, @A 71712
o] KaEAde] /STt metA FFuHI A=
O3} KIe &4 Zo] Hrlsly sy, A1kt
A B2 V. parahaemolyticust= TIH-E O, KEAH S 2
4% & 9ok

H A, diwh = SN EHe FgHRed

s

s [0 ot
b o

9] g4 54 IdAY (03Ke)o] HAAZoR F33in
P Aoz BIHE T QYUK5-6).
2o BAAYEste] o2 Kanagawa #/4-S LE}

PRI )
lo o

o
7 A= thermostable direct hemolysin (wdh)©] Flst=
2 e,

AAEANA B3 AEu e e Ty wh F3A Bfo
BE AR A dREY 52 wh FHAE AT S
= Aoz Husm glon, vhd JAZANA EEHE &
L& wh FAANE EAEA ¢goH, o3 AFHEE
Kanagawa @47 YAshs 02 HIEIL YTHS).

3 AR AAEA A Eed FEelHdoME wh
FARY AEHA B whet FAE rh §HAE AEEY)
% @} o] wh FAAE rh FHAY FAHA AVMETFE
7} 80% AE} WSS 1 715E GARE RAog wEXn
At wht rh HA& FRAAE 2 FAAT toxRH
gyiB frAAl Ex ofo) uhEl B4 {HA L Hode
Aoz BHuEI ITho-10).

—

HAAE 2E3e Iy Fo Ao 944 DNAE 5+
A 542 BHse 1 EAS AV|YEEstd E4ske
Pulsed field gel electrophoresis (PFGE) HHH-& Rdho] Zo] o]
23t 9o, Salmonella, E. coli 0157, Shigella, Vibrio
cholerae O1, Staphylococcus aureus 5 22 ol AFE8tT Q)
TH(1D).

FgulEgede RN AFE T AJAFLE 1950
Qo] 8187 o] % MAlFe] Fg HAFom FE3ta glo
o, QRN E 4F59) 70% Fxr} AEnlHedd] 24
B AR A7 92 Aoz Hustm glor, oA
T 1999dellE Ao o] AgulEe| e 3 AFE ¢
A12) & RT3 glew AT F d 5 Al d
o 93t AFE LA} FF3he FA HlF] B o
Aguirg oo dig 1 Faio] A4sA dFH Yt
ol B dps H3 A=A faske Agurded

B4 9ebstr] st 1999 RE 2001 Ato] Il
A= B GAZRE A oW AERRE 28 3
g w5 Aies A4 A, 4dA 2R 9%, Sa%
Azl E4 2GHARY) H1E € E/F9EE PCR, RPLA
(Reversed Passive Latex Agglutination)E A|gsl¥eon, z+
Ao 7re] ¥ AliS GS-PCR, PEGE Ajgoz wAA 4
# #AE BAHoH, SAXEFHAAY G7MES B
sta] FlollA] BAIS HAAY EAE Hodte
Aol "ast 712 ARE AFeed 2 A7 54
Ack

Lo

A
=

Al
k)

ilo of M

>

=
-

Mz 2

ANEZ+

1999 28] 2001 Al R RAMAFATUS HAFE 5
dlo] PRz gd AFF AN AT FGrIn
L 12075 BY ToF & 4% IFE ARSI

By Sy

ol A B3 FFE TCBS 2 Trytic soy agar (TSA) ¥
TR o wloFEle] = Fes AWsle] FDA(1992), Bergey’s

manual, Cowan and Steel’s Manual for the Identification of
Medical Bacteria®} Manual of clinical microbiology, Tests for
identification of medical bacteria Z Z<H AFA JGRA
(1996) W 5o wet ARBEE AHE ASAH NP F
Wako) TS,

X at™
(=3

V. parahaemolyticus®] OFY % KZIY Ak (Denka
seiken, Japan)2 117}X]9] O Az 97ixe o}
(Multivalant) K884 3} 787129 ©@/} (Monovalant) K 38
g M3k slide SV E EAHYS Fleq

!
dm

A 7444 7AARE NCCLS (National Committee for
Clinical Laboratory Standard, 2000), Lorian (1996) $2| t]2
=2 F4aos BBL  (Baltimore Biological Laboratories,
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USA)ALY Ampicillin 5 18259 @4 t23g AH8s
o, 37Col 1823 Wi A% TF AR YAHE FHHFo=

Aok BE BFES} DSt B 9 s BSAYT
VAl 254 A AnweE Ad RETFE E coli
ATCC 25922 # S. aureus ATCC 25923& A&, 724
A 71%& NCCLS (2000)¢] 71%o uhstet.

N

o

¢

2

o2k JIN‘

SAREA AY

toxR, gyrB A} tdh, rhe] FAA AEL PCR WY S
AgART. H4 fHA Sol AsE RN primer
(Table )& 3H4g3le] PCR (Fields &, 1992)-& AAISHT
AHEFE TSB 5 miel HFake] 37CAA 18413 sk
3 AL 1087 71Edd & F¥ 5 i, deoxynucleoside
triphosphate mixture (1 mM dATP, 1 mM dCTP, 1 mM
dTTP, 1 mM dGTP) 2 4, 10x PCRE 5 sf, primer (100
pmol/gf) 1 uf, Taq polymerase 1.25 UE EEsld F F3
2 50 w2 A)F3te] Thermal cycler2 ZZ33-8 AAI51H
=3

toxR FAA ZFE3He 96Tl 587 oul 71d %
4°Co 4 denaturation 1%, 63°ColA] annealing 18 30%, 72C
A extention 1% 30%7re] F7|E2 203 AAEHTE o]
primer7} ¥2 08 3l DNAS H7]= 368 bpolth. gyrB
AA A5 PCRE A4 9FE AP FA5 60T
o) 4] annealing 1% 30%= 303 AAlatA ZHslged, o
& primer7} 308 &+ DNA2 =7+ 285 bpoltt

wdh, rhe) FHA HAES HEHYLE 94 TAA 581 o]
7'4 & 94Co)A] denaturation 18, 72°CollA] extention 1%
£ 3 Fr|2 3l 355715 ATk ©]F primerrt B4
02 3l tdh DNAY Z7|= 199 bpolH, trhe] DNA =7]
£ 250 bpolth. PCRE 53 dolxd FF 48L& 2% TBE
agarose gelol| loadingdle] 100 VE 1A7F A7l &3 &=
ethidium bromide £ (0.25 w/m)C.F 1587+ GA3}o]
transilluminator= W= 8-S #QIsty HEr} Bid Zg)

Zol= Firztz #9sgth

Table 1. Sequences of primer for polymerase chain reaction for
detection of the target DNA fragment

Target

gene Primer pair Size of amplified product
5"-GTCTTCTGACGCAATCGTTG-3

toxR s 368 bp
5’-ATACGAGTGGTTGCTGTCATG-3
5"-CGGCGTGGGTGTTTCGGTAGTA-3’

orB | 285 bp
5-TCCGCTTCGCGTCATCAATA-3
5"-CCAAATACATTTTACTTGG-3’

tdh . 199 bp
5’-GGTACTAAATGGCTGACATC-3
5'-GGCTCAAAATGGTTAAGCG-3

rh 250 bp
5°-CATTTCCGCTCTCATATGC-3

SAMMA

Mannitol Peptone =] (Polypeptone 2 g, D-Mannitol 0.5
g, NaCl 5 g, distilled water 100 m¢, pH 7.8)o 37°C 184]3}
WFe 3000 pmold 2087 BAREE F 439 A
Hoaoz AMslgrt. =AAHE  KAP-RPLA  “Seiken”
(Denka Seiken Co., LTD. Japan) kitZ AM&-3}4Th
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toxRS RHAL H7[ME EM AME

S A 2HEAQ xRS FEAe] G7MEE ARSI
93le] 10xRSI (5~ TATCTCCCATGCGCAAACGTA)T}  toxRS2
(5-ACAGTACCGTAGAACCGTGAT) primerE 0] 8-3la] DNAE
ZFX5la] 1,406 bp DNAE ¥tk PCR &9 100 uio] PEG
(2.5 M NaCl, 20% polyethylene 8000) £} 60 S H7}sld
37CAA 1027 AXAZ 1200 pmO. 2 1087 A4R
ot AAAT I AERE Y OF 0%9 €2EE A
A3tk ¥ DNAE Zj A F 20 o) SR =
of A&ttt A71ME WS toxRSIF toxRS2 primerE At
£38la] DNA sequencing kit (BigDye Terminator Cycle
Sequencing v2.0)2.2 WFe-AlY|1L ¢H-S HAAHOZ DNAS
AAstY A5 E7149E EX7) ABI PRISM 3100 Genetic
Analyzer (Applied Biosystems, USA)Z ©]|-£3}o] #1514}

Group-specific PCR A|&

Wong 5(11)9] Eio] we} 22 03K6E HolHoz

A2 2 9= Wate primerE A2Hsla] (5-TAATGAGGT
AGAAACAA-3"), AQ38157F2] toxRS A E 2| 5615912 2E
576 993 12112%E 1,196 9SS primer A‘]"ﬂi AH&-3)
A3, oL WHoE PCRE HAISYLE A¥ad5E TSB 5
mgol] AEEhe] 37T 1847 A” wj4dst d A& 10::2& 7va
3 5, 79 5 pl, deoxynucloside triphosphate mixture (1
mM dATP, 1 mM dCTP, 1 mM dtTTP, 1 mM dGTP) 2 uf,
10x PCREY 5 g, primer (100 pmol/pl) 1 pf, Taq
EFste F FHE 50 w2 Az
Thermal cycler2 ZED4S ARG HdA FEHYe
96°C 5%7F oju] 714 %, 96T o)A denaturation 1%, 45 ol
A] annealing 2%, 72°Co|A] extention 3¥7+e] F7]2 253
AN, FAA} FZAEL 2% agarose gel2 A7) 9 55}
ethidium bromides A FAs} UVl A #aslgch

polymerase 1.25 U&

PFGE (Pulsed- field gel electrophoresis) A|&

PFGE 4132 Gawom(13)9) W& #astel Agshgct
# TSBUAo] AEse] 18X WD The W | e
2 sty #AE 75t wash buffer (1 M NaCl, 10 mM
Tris, 10 mM EDTA)E A&} t}S, wash buffero] &=
A] ]E_ AP edL VITEK colorimeterE o]83}e] 20% &9

ZA3 o2 50C water bathol] ¥, vlg] 283 2%
agarose9—]- 1:1 (viveg HE&E A& 3 moldd] E3 4T
A 158 F< 23k

=38 plugte Lysis buffer [1 M NaCl, 10 mM Tris (pH
8.0), 100 mM EDTA, 0.5% Na-deoxycholate, 2 ug/m{ RNase,
1 mgml lysozyme, 1 mg/m{ Protease K]o] ¥o] 55TCo|A <of
247t ¥FZAIZ] ©F2- Lysis bufferE A)|A3sIY plugE TE
buffer2 308 43] A)&3}gth o] plugE 200 w9 A)FEA

6§ buffere] ol A-2oX 1A+ 5 BHFAZ & o}

Al NZ2E 200 po] AaA Hr-e-g buffer2 nA|3F Not
125 mit® 2L 3 37CoA] 447 ¥2A]7)22 CHEP DRII
system (BioRad, USA)2 ©]£3}4] 6 V/em, pulse time 17~
25%, 2247}, 14°C, 05x TBEY] ZAoZ A7/A%S 44
sheict.
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dut 9 nx
MsistY EM AH
AAEA A Rl AT AEE HlE HeE A
1 A3 ¥F 7520 V. parahaemolyticus ATCC 17803 o3
whg 23l o) ABH FPuinzeFe] Az
4L A7 Aoz Yestth ONPG HH3-A1E, Citate o]
d, VP 9%, Arginine dehydrolase A @oXe 2% S48t
& Jehlgon, Oxidase A%, Indole AAANY, 54 Al
&, Lysine decarboxylase, Ornithine decarboxylase, Nitrate 3+
Aol e 25 FA4v-§ o2 etth Nutrent broths) 2]
A NaCl FEol W& AGAZAA F-2rtolMe 25 4
AL 314 WRAT, 6% NaCl HrlME 2% 43, 8%
NaCl #H7}ollMe 19999 % 809 F F 275, 2001 3% 204
F % 4277h AREA UG B 2F FASE Aolg B
Stk Urease AAAHlA 19999 80FF 5 3757} Pt
& EAh Glwcoses ¥ 1271 7 LEAFAA
Mannitol, Mannose, Maltose, Arabinose, GlucoseS 25 W
= Aoz JERFOH, Sucrose= WE SAL U
(Table 2).

o, ok

oo >

O

<)

-

HAY TAIE

AAb BAjolM B3 AgulBnelede] 0, K ¥4y A
¥ ZAde 2% 177149 0 & K €3%8e Yehild. 03
: K6 d33o] 82 7FE 683%Z /M Be gAYz
Bigon, tho 2 03 : K46 EH¥o] 16 52 133%2
Uehgth o] Ade 9E, giet SAdA & fS 4oy
3 e FEAE AReArklL, 14).

19993 £ o FolAM= 03 : K6 #°] 85%2 68 #F=
1 Be oz zAEYOH, 2001950 E A FF 20
FE= 2 55%9 11 #57) 03 : K6 doz Jehgth uhad
2000 £ 7 20 #F 5 80% ¢ 16 F37} 03 : K46 &
o yehdon thgo g 15%9 3 #5371 03 : K6 8HY
o2 vehgth

gk
ME

AL

A Ad AY

A Wd AE B3 Ampicillin, Vancomycin, Ticacillin
g =& AL Bgon, Ampicllinds 19999 ALz}
oA FE FEHlBE T ¢ 93.8%, 2000:d 32} 2001
T Eg #L 44 85%9 U4e Bk ¥t B-lactamase
A A7 712 Ampicillin/Sulbactameoll = 199913~2001'3 A
AlgAL Bt BT 24e4S ek 2 A U4
Pattern&  Ampicillin, Ticacillin, Vancomycing] 37}2] <fA] ]

Table 2. Biochemical characteristics of V. parahaemolyticus isloated from human

. . Refert?nce Isolates from human(n)
Biochemical tests strain
ATCC 17803 1999(n=80) 2000(n=20) 2001(n=20)

ONPG - -(80) -(20) -(20)
Indole production + +(80) +(20) +(20)
Simmon’s Citrate -(80) -(20) -(20)
Oxidase + +(80) +20) +(20)
MR + +(80) +(20) +20)
VP - -(80) -20) . -(20)
Motility + +(80) +20) +20)
Growth in NB with 0% NaCl - -(80) -(20) -(20)
Growth in NB with 6% NaCl + +(80) +20) +20)
Growth in NB with 8% NaCl + +(78) +(20) +(16)
Lysine decarboxylase + +(80) +(20) +(20)
Arginine dihydrolase - -(30) -(20) -(20)
Ornithine decarboxylase + +(80) +(20) +(20)
Gelatine hydrolysis + +(79) +20) +20)
KCN - -(80) -(20) -(20)
Urea hydrolysis - -(78) -(20) -(20)
Nitrate reduction + +(80) +20) +20)
Acid production from; L-Arabinose + +(70) +(18) +(20)
Cellobiose -(79) -(19) -(20)
Dulcitol -(80) -(20) -(20)
D-Glucose + +(80) +(20) +(20)
Lactose -(80) -(20) -(20)
D-Mannitol + +(80) +(20) +(20)
D-Mannose + +(80) +(20) +(20)
Raffinose -(80) -(20) -(20)
Sucrose -(30) -(20) ~(20)
Salicine -(80) -(20) -20)
D-xylose -(30) -(20) -(20)
Maltose + +(80) +(20) +(20)




EA WAL AR #F7F 52.5%9 63FF7E WS Uet
Ugleon,  theos  233%9  28FF7t  Ampicillin,
Cephalothin, Ticacillin, Vancomycin®] 47}% cthekA|o] FA|
de JeRiATH

SAREA MY
E4Z2EHFAA} xR, gyrBE APTF BT BASIE 9

= Aog yelton, EAFHA whe 12003 £ 1097

F7t B2FAAE EREa glen, g3t f3AAE B

3R $E Re g2 vEyth rh AR AEEE 1207

F F 3gFvo] wh FAAE ERET e ReE UER

o, o]§ 3FFEL urease YA TFEC|UtHFig. 1, 2, 3).
A B

M1 23 4567

M1 234567
bp N

600 —
368 bp

100 —]|

Figure 1. PCR assay detects the foxR gene (A) and gyrB gene (B) of
Vibrio parahaemolyticus. Lane M, 100bp DNA ladder, Lane 1 to 7, isolate
161 to 167.

M12345678910
bp
1,500

I Y Y Y I Y ) 199 bp

100

Figure 2. PCR assay detects the 1rdh gene of Vibrio
parahaemolyticus. Lane M, 100bp ladder. Lane 1 to 9, isolate 159 to
167; lane 10, isolate 171.

bp M1 2 3 4 5 6

100

Figure 3. PCR assay detects the trh gene of Vibrio parahaemolyticus. Lane
M, 100bp DNA ladder. Lane 1, ATCC 17802; lane 2, ATCC 17803; lane
3, ATCC 27519; lane 4, isolate 86; lane 5, isolate 91; lane 6, isolate 125.

1oxR §732} 368 bpe} gyrB FAAL 285 bps FHFAES
o]43le] PCRE A3 Az Agu|HE| o 120 g5 BF
7} toxR3} gyrBol| FAWNES Ho FPuBFL EFAT
Ego] @ Aoz AgdAt
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e 89.1%%) 107 FFE Uehgth F wh FdA= 7HAa
$lou}, KP Alglo|Lt TDH RPLA AgelN $4goz =
coid e YedA 29, ol Shii 5(15) o 2
FETH v FL wh 312 BAE UEhd d3telth

250 bp A719 wh FAAE HEF}7] Y3l PCRYOZ
Ak A3 120 g F 3 TF7F AAHNLH, vh FHA
o RSl Qe d9e AEYA @gsteH, A AF
= @xioA 88 I FvEeed] 9gTE dde
dh AR A% Aoz FeAHdh B ARelA Sojst
AL urease PATO] 120 FF F 3 dFUF Ugow, o] ¥
228 tdh, rh FHAE FAA 72 9lem, Kanagawa
Pl Al oFdubgo® Uehtou, TDH HrlelAe te
717k 2,0480) 9 wIsjA wfg- sk 16W] Y=E v
=3

Kelly 5(16), Kaysnere} Hill(17), Park 5(18)2 ZAgHlE
Qatoll A AEst BEAQAIF oA urease (uret) YA TS B
A& Ve TDH+ AT o328 & Jde AEE Al
8 4 Aok ey & AdelAe 3709 urease AT
o] &5 1dhd} whHAAE Zt3 TDH H4&F Jeh AT
TDH 97tolMEe ©hE urease 49 FRUT VA vhebA
¢ Kaysnerdt Hill(17)9] A8 A#E #AUst= = F 9
B urease FHTOE AFS siof B Zog AlgHEHTH

ol o
¥ o ox

Kanagawa SAMA|E
5%9) o dodo] HrtE Wagatsuma ¥R A ADHEF =
T gAugor Jeygtow, 273 %7} o3 £3uk-sS el
BATE AREAE AT BSAFNA 12035 F 89.1%
9l 107 @57} Kanagawa YAdWH-g-& H ok

oA 326fE v @ FAAAY GriE BAou, 3 9o
OE AlE @Fe S2HjRE 4096 7HA] e 54 A7)
& Uitk sz A71e Jehd 5 d dFe 3T
F, 10248 F715 bl #FE 1375, 20488 I7HE U}
Bhd TEE 4iFoIRon, 40068 B E4 A4 Grte
el 735 245 et o] A7 E A= Nishibuchi
¢} Kaper(7)9] A¥otx vlsabA vehgoh

toxRS SEX ATIMLY HAAY

NCBI®] Gen Banko] 1993%0] Saj® AAH|BE 0 Fo]
xRS F71M A vla EAES o AdFd o
BHo] 5767 guanineo] adenine® = 900 guanineo]
adenine©.Z 100214 cystosine®] thymine®Z 11965
cystosine®] thymine©® 2 1214¥ %] adenine®] thymineO.Z
1244 K] guanine©] adenine 2.2 1463 | adenine©] thymine
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oz v A%E BYom, of F AYFF o1, 125, 1754
FFE 709 A71L0] felA Aae NG WEA 1993
dEd S B 971993 2e AR Y,

Group specific PCRA|E

Ao A AAZden #iste Aduingleds 03 .
K639l 548 =AIGH 23} 1996\ ol He EEl® 03 :
K69}= T2 10xRS E71MEE 712E 650 bp FENEL
7FAE Eo] Primer 7] MEE JeESItHFig. 4). 4
03 : K6 #& tiii Ze 3 agd ZgEy g7 03
: K6, 03 : KUT €382 2@l wet 2 237t 34
T ddgez Yebger], 03 @ K46 HYL A2
4398 Qo= 03 : K6 838 18 T E sk
Urease Y3112 GS - PCR A|golA SHeS B BE
F¥o2 FoEy 03 : K46 FHIFE GSPCRAAE ¥4
RS- Hol e 2% FEoA AR Aoz Algdrh
Matsumoto(10)2 1980\ %ol A 1998712 o] gl &
2e Fdninglede €3 ¥ ulgd GSPCRS AES
A 19959 o]FE Eaw 03 : K69} 03 : K68 oA
GS-PCR 4 35 Yehllo] F2o §33ls 72 N2
o] dolety AN ot wEhA oA EEH o
Bhol Az o FEnnedd 9 {3 go
RAo 2 AlgHrt

M 1234567891011 12M

MI13 14 15 16 17 18 19 20 21 22 23 24 25 M

—650 bp

Figure 4. GS-PCR results for representative strains. Lane M, Molecular
weight marker (100bp DNA ladder); lane 1, 61; lane 2, 67; lane 3, 86;
lane 4, 90; lane 5, 91; lane 6, 93; lane 7, 96; lane 8, 117; lane 9, 125;
lane 10, 134; lane 11, 135; lane 12, 143; lane 13, 144; lane 14, 147; lane
15, 149; lane 16, 150; lane 17, 151; lane 18, 153; lane 19, 154; lane 20,
158; lane 21, 165; lane 22, 166; lane 23, 167; lane 24, 172; lane 25, 175.

PFGE (Pulsed-field gel electrophoresis) A|&

2F5 B2 U 2585 PFGE A @ZAFL 16~19719
DNA #Hi=E JepRTh ol& W= AdE 7]%Z Tenover
5(19)¢] Wil wetl V. parahaemolyticusTHs2] F80] 713

Bo] Y= A typed FHOE it

AE A AulBEe e BT FA 37HA typelE
Vet 03 : K6 2 03 : K46 82 A typeC@ UHEREO.
w, & 03 : K6 ¥Aolg}x Urease YA 7L C type
o2 yehgon datyod Mz #Y@Ao] v T2 B2
type2 2 EFSTE

=z

th AU BT 0% NaCl FxojAe 44& 2
0|2 ¢k, 8% NaClo] #H71e FEdAMe A4S 24
T} AAgEREe] ZEulBeemel O, K 332 17X E
Uehgton, o] F 03 : Ké6¥e] 683%= 7 Bl
Ampicillin 5 187}A a4 Al@dlA Ampicillin, Ticacillin
of & WAS 22w, Ampicillin, Ticacillin, Vancomycin
o B4 WA UEhd A7t 525%2 veidth H4xd

lo

A4 r0xRE PCRA|FOA A|gTF T 368 bp =79
FAAE 7R o AE vlEg T ZU)FHY
23 Aoz NPT, EAGAA} dhes 12003 F 109
T35ko] 199 bp =719 FAAE BHsla 11aF7 £40]
At rh Ea FANE RAS FFE AGTF F 3 TF
9 B3t Yo, tdh rh

dho] 250 bp 271 RS
FAAE FA AN YE #FE 3FFE o] #FY
TDH 4 AA%L xI6 T2 F2 4450 mlopd. =
A4 Kanagawa AlFolA 12025 5 107857 SRS
€ Yehlilen, Kanagawa FJUHe-& Rl dF2 EF
tdh FAAE B33 YSich Group Specific-PCRoIA &
| F3& dorle 03 : K6 Y FARAE Ze=d
&% Reg deuth =8 R34 RS F7IMEE 4
2o FHYolgr 3dFE Y A7INE Aolg
o, ol Al A¥E dole wFshe v #
A& stk PFGEE Huh o AEsiste g4BAE
FE ¢ dslen, A5 @2 i AgviBged 3
7HA typeo @ UERgOH, ol #F Aleldle 43 BHT
FBBAE YeEgic: wEbA PFGE 7geg o3 2w
= 24 9Heg §83 =72 AME F s B/Ust

=

)

iy,
e

&}

o]
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