¢

TER

D | R kEMEE H13 - 14% - 20064

Vibrio vulnificus "&REIZ B9~ 5 Y2 7Ry AT

Epidemiological study of Vibrio vulnificus infection
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Abstract. As a part of elucidation of the route and source of Vibrio vulnificus infection, antimicrobial drug
sensitivity tests and molecular-epidemiological investigation by DNA analysis using PFGE of each serotype of
environmental and human clinical strains were performed, and the following findings were obtained.

1. On serotyping of the strains from each source, 72.5 % of the environmental strains belonged to 18 types: the
most frequent type was O7, accounting for 43.1 %, followed by O4 accounting for 6.1 %. As for the human
clinical strains, 87.1 % belonged to 8 types: the most frequent type was O4, accounting for 43.5 %, followed
by O7 accounting for 12.9 %.

3. On determination of MICyg for the strains from each source as drug sensitivity, the environmental strains
were sensitive to ABPC, PIPC, CPZ, CTX, LMOX, MEPM, GM, EM, TC, DOXY, MINO, CP, NA, and
CPFX, but there were strains resistant to CER, CET, CTX, CMZ, KM, and LCM. The human clinical strains
were sensitive to EM, TC, DOXY, MINO, CP, NA, and CPFX, but there were strains resistant to ABPC, PIPC,
CER, CET, CPZ, CTX, CMZ, LMOX, MEPM, KM, GM, AMK, and LCM.

4. DNA was cleaved with 2 enzymes, Not I and Sfi I, and DNA was analyzed by PFGE. The DNA pattern
reading rate was 76.9 % on cleavage with Not I and 97.9 % with Sfi I, showing that Sfi I was superior in
reading the DNA patterns.

5. When strains whose DNA patterns were read on cleavage with Sfi I were analyzed by the UPGMA method,
the similarity was low, and various clusters were present, clarifying that this infectious disease is caused by
multiple clones. Moreover, combinations of clinical and environmental strains with 89 % or higher similarity
were noted, although the sources were different, showing a possibility of transmission from the environment to
humans and vice versa.
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(Toyobo) %M\ 7z, F 7z, PFGE/N% — ¥ OEMTIX
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(43.0%) b, RIZO4D°8K (8.0%), 019
Wakk (4.0%) RETHo72h, %D 27K
(27.0%) FRFIAREETH o 72, & MRIKHE T,
62 ¥kH 548k (87.1%) 2 8 WAELIZEIR) &4, 04 2°
278k (435 %) &R DL, RICOT 2584k (129 %),
06 23 7#k (11.3%), O1H5%k (81%) BRETHo
7oh5, B 8k (129 %) EHFIARRETH o7, £
ToBRBEHRMRE © MERIRERMEE BT 5 &, BREE
HSRPETIZ 07 2% FERIRHISRIRICHARZ (RO O
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HIFHC B 1T 5 ME B BRI % Table 2 1278 L 72,
HEA#IE T, 3L 72 850 Bk 588 Bk (69.2 %)
IS HANCEB SN, O7H3598k (44.6 %), 04 °
46 %k (5.7%), 019 & 022 7°% 33 % (4.1%), 02
218k (2.6%) RETH o795, O 217K
(27.0%) ERIBAEETH 72, T HAHILTIE, 54
BRH 358k (64.8%) 28 WELICEIHI S, O7A%11
R (204 %) L®RDEL L, RiCoar etk (11.1%),
023 %58 (9.3%) RETH o795, &Y 194k
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BIC BV THE L TO7 R 04 IZAIG S h B H D%
{ADBNT,
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# D MIC 5375

BRI SR 133 Bk & BRIR HISRAR 57 BRI 5 S AE %
| MIC 434 & MICyg % Table 3 & Table 4 |27~ L 72
BREEHSRIRIC DWW T MICo ETHE S 5 &, MEPM
7¥0.025 ug/ml L&D BVWHLE D &, RIZ CPEX °
0.05 ug/ml, DOXY & MINO 25% 0.2 ug/ml, CTX &
TC 7% 0.39 ug/ml, LMOX, CP B L I'NA #%
0.78 ug/ml, PIPC %*1.56 ug/ml, ABPC, GM B L U*
EM 7%%5 3.13 ug/ml, CPZ%%6.25 ug/ml, CER, CET,
KM, CMZ B & O’ AMK »°4% 12.5 pg/ml & fit &,
LCM %850 ug/ml & bR WILE I ERL, Vraw
A 7 ¥ RICTHERDFED b7z,

b FEERHRIZ DO W T MICooETHET 2 &,
CPFX 780.05 ug/ml & iz b B \VWHLE I %, KIZMINO
#%0.1 ug/ml, DOXY 750.39 ug/ml, TC & NA 3%
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Table 1 Serotype of V.vuinificus isolated from environmental and clinical
specimens
No. (%) of strains
Serotype environmental .
sea water sea mud oyster clinical
o1 1( 1.0) 1( 22) 1( 01) 5( 81)
02 21( 29) 3( 48)
03 2( 20) 1( 22) 9( 13) 2( 32)
04 8( 8.0) 4( 89) 40( 5.6) 27( 435)
05 1( 01) 1( 16)
06 3( 30) 2( 44) 17( 24) 7( 113 )
o7 43 ( 43.0 ) 14 ( 311 ) 313( 43.8) 8( 129)
08 3( 3.0) 8( 1L1)
09
010
011 1( 01)
012
013 1( 01)
014 3( 67) 5( 07)
015 7( 1.0)
016 1( 10) 5( 07)
017
018
019 4( 40) 2( 44) 30( 42)
020 9( 13)
021 2( 20) 4( 0.6)
022 3( 3.0) 2( 44) 29( 41) 1( 1.6)
023 3( 30) 20( 28)
UT* 27( 2790) 16 ( 35.6 ) 193 ( 27.0) 8( 129)
total 100 (100.0 )  45(100.0 ) 714 (100.0 ) 62 ( 100.0 )

*untypable strain

0.78 ug/ml, EM 7%%3.13 pug/ml, GM %*12.5 ug/ml,
CER, CET, KM B & UF AMK %% 50 ug/ml & i &,
ABPC, PIPC, CPZ, CTX, CMZ, LMOX, MEPM
B LULCM 34 100 < ug/ml & & bIERWILE T 2R
L, B9 275 63%)vavxa vy RICks)%
CRBD LN,
4, HIBREEZE Sfi 1B X O Not 112 & A s FE# D DNA
IR
HIPREESE Sfi 1 B & U Nor 112 & A LS E #k D DNA
DHFEIRVLIT Table SIZR S & B Y, Not1TIE 420k
3124k (74.3%) 2VHFE S NT2A%, FRY O 108 1k
(257%) EAXT LR DVHEARETH o7, TDH

EAONFIT BT, BREHETIE IS5 2738
(76.9 %) HHFSNo —F, ERIRHEFRIZ 65
394k (60.0%) ASHIFE S, BRBEHJARIC A HE
KPFENEAMTH >72, TOTHEBOEIZDONWT
VRERITo72E 25, MEHRMICEZFREDON
72 (P<0.05), ¥72, DNADKEIINY — v O5FE
X, %20~ 600kbp DENZ ISEKDPDL 22KD/NY R
HHER I NI, SATTIZ4208F 4118k (97.9%) 2%
HFEENTZDS, BODOKR (21%) EAATERDY
HEARETH o720 TOHRFHNONRICB W TERE
HISRTIE 3558k H 3491k (98.3 %) HMHIER & 7z,
—7, BRIRHESRRIT 65 #kH 62 (954 %) »HlER s



244

Table 2 Serotype of V.vulnificus isolated from east and west

WA REEHERS 2813 -

Japan
Sampling area

Serotype

east Japan west Japan
o1 3( 04)
02 21( 2.6)
03 12( 15)
04 46 ( 57) 6( 111)
05 1( 01)
06 19( 24) 3( 56)
07 359 ( 446 ) 11( 204)
08 9( 11) 2( 37)
09
010
011 1( 01)
012
013 1( 01)
014 8( 10)
015 7¢( 09)
016 2( 02) 4( 74)
019 33( 41) 3( 56)
020 9( 11)
021 6( 07)
022 33( 41) 1( 19)
023 18( 22) 5( 93)
UT 217( 27.0) 19( 352)
Total 805 ( 100.0 ) 54 ( 100.0 )

Table 3 Susceptibility distribution of environmental isolates

drug range(pg/ml)  MIGCs(ug/ml)  MICy(ug/ml)
ABC 0B~ 100< 1% 3B
PRC <006 ~ 125 005 1%
aRrR 0B~ 10K 625 25
CET 1% ~ 1< 625 125
az <0006 ~ 5 0l 625
CIX <0006 ~ 2% 005 0%
eY4 1% ~ 10 s 25
IMX 01 ~ 25 02 o
MM =006 ~ 005 00125 005
KM 1% ~ N 625 125
am 0 ~ 6% 1% 3B
AK o ~ 625 25
IM 625 ~ 10< 0 0
M 01 ~ 2 1% 3B
i e ol  ~ 3B 02 0%
DOXY a  ~ OB 02 02
MNO 05 ~ 0B 01 02
@ 2 ~ 5 03 R
NA 0 ~ 65 03 0B
X <006 ~ 0l 05 005

14% 20064

Table 4 Susceptibility distribution of clinical isolates

drug range(ug/iml)  MICso(ug/iml) — MICyo(ug/ml)
ABC 1.56 ~ 100< 313 100<
PrC 0025 ~ 10< 039 100<
R 1% ~ 100< 25 50
CEr 33 ~ 10< 25 0
az 005 ~ 10< 125 100<
CIX 05 ~ 10< 156 100<
04 1% ~ 100< 125 100<
IMDX 02 ~ 10< 156 100<
MPM 005 ~ 100< 005 100<
KM 156 ~ 100< 25 50
M % ~ 25 625 125
AVK 65 ~ 10 2 0
fe Y 25 ~ 10< 100 100<
™M 08~ 625 156 3B
Lo 05~ OB 039 078
DOXY 01  ~ 03 02 039
MND 005 ~ 039 01 01
@ 039 ~ 1% 07 156
NA 02 ~ 3B 07 078
PFX <0006 ~ 005 0025 005

BREEH SRR IZ IR AL TR o 7208 P2 I E %
o/ ZAERITIRDEN o7z (P>0.01),
72, DNA DRE)/ XY — > D45-F-& 1 20 ~ 500 kbp
OB I5AEADPS 248D PP s, 2h
SN EHOTBEICL LHEEL BT S L ST

T1X97.9 % DSHFRETH - 7205, Not I TIL76.9%
&L, REDODNASNY — Y OHFIZIT SATVEN
Twiz,

. AEENE RO AT IR
%ﬁ%iﬂnklbﬂﬁéht4nﬁ(%ﬁm%
k349 ¥k, BRFRHISEER 628k) O PFGE 4% FIZ%HE
B EVER L, UPGMATEIZ L B 27 5 A% — T 4T
D728 TARNINY — Y IZLILIZHE - Tz, &5
W IERIASE — AN B o T H FARE OFBE 289 %
DERRTIHRIID R o0 2 THEHRIH, ]
WgEr, MRS RL2EKEZ R, COEKEH
WT 7 I A5 — T 24T\, B % 89 %LL %3
DI-HROMAETHELIER, 18MICEROH
AR bz, ZOMAETTOH TR —MEHLIC
FB Lo 1845 (222%, 3 (07], 4 (07,
11 (04], 15 (022)) THo7=HK D D148
(778 %) DMERIZES > Tz, HEIICBNT
F—GFT CERILL 7240 2 5 B S /2 b DAY 18 4L
F104L (55.6%, 1 (F&E), 2 (F3E), 3 (FE),
8 (FEE), 9 (FZE]), 11 (EERHER), 13 (BrE),
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Table 5 Readability of restriction enzyme for environment-derived strain and human

clinical isolates

Source No. of strains 53 IRestriction SnEyTe Nor 1
sea water 86 85 ( 98.8 %) 75 ( 87.2 %)
sea sediment 36 35 ( 972 %) 34 ( 94.4 %)
oyster 233 229( 983 %) 164 ( 704 %)
sub total 355 349 (983 %) 273 (769 %)
clinical isolate 65 62 ( 95.4 %) 39 ( 60.0 %)
total 420 411 ( 312 ( 74.3 %)

97.9 %)

14 (BEY]), 15 (BEY%), 8 (BEH)) Thoik
B, FRD D8H (44.4 %) FIRPUEFI SRR o T
oo B, A—HELTOEHKD ) H 104 T 14
(10.0%, 6) WEHHARMIBOWwAKLIOSHINIZD
DETFHARHIBO N XN ORI NI DTH o7,
HSEFICIE 184 H 154 (83.3%, 1~9, 12~ 16,
18) HSEBRIEHIREE, 24 (11.1%, 11, 17) 25ERIR
HSRRR, 14 (5.6%, 10) AYBRBEHRIE & ERRHIR
HRTH o7,

4, E =B

EEHELIE, MIMTHRRET OMWK, BREBIV
AXUEABEPEERIIGHELTREIEEHLPITL
72V LA L, REICET 2EEN 2 RE R SER
FNZH$ 5 R MEHC oW TIRITT bR Twian
DOVEETH B, £2°T, SOBRBERKE € Mk
REEMRIZ OV CARE OMERB], H B2 R
B L UG TFESHNTETDH 5 PFGEEXITV, THH
KR DBEFBINE & A 720

FHRFRICOWTIERN 2 1To72L 25, B
DIMEE (01 ~018) BT, BEHRETIE
60.0 %, FERHESEIETIZ85.5 B FNENEIF S,
BIR B SRARIZ BRI RARICIERT 1554 C Bijl &
N7z75, BRBEHRKECIIRBIARERS (R oz,
Z ZCEE L IRIBIAREERRD o 5 Rk & EAEA I
BFOH7212019~023 D SHEDIMER 280 LA
NEATo72 A, REHRRIIF/21212.6 % H7H
Fla iz, Bl S NFICB W TEREHRETIE
0712431 % EmBEL L, KIC04H36.1 % TH o720
—7, b MERBERRTIZ04H435%EHmDE L,
RKIZOTH129%TH Y, MHEHRMHEIFZEDHIZOTR

OANLCROLHT L, WHIMER L RREL D
BEMESZ 2 bz, b MR MBI
DVTIE, FIRH Y FREARENCTEMSEE L EE
55 HE L 72 ARICDO W THIBI 24TV, 04 (55.6%),
07 (30.0%) BLU 03 - 06 (11.1%) D3FEHIC
BAILTWh, COMMBEEILET A LELSIRE
B3R 608 L - MiER & IFFBRREETH S5 =
EnD, REHRRDEREICERICEEL TS
boLEZ LN,

20 FEHNT DV THEABRZ R ZITVY, MICy T
g L7zE s, REHRERTIEIEERICH L TH
BESEME R LA, & MERBERE TR T2
YARMERBLOT7T I 7)) ay FRHERICE
WCTIMERRDSERD S 7z, b MRRHERMRICDOWT,
IS 9 DORETIZ CEZ A 12.5 ug/ml, CEX 7%
25 ug/ml, CMZ %*25 ug/ml B £ ' CTX & CPZ A®
%< 313 ug/ml # 7R LCW720S, EE L ORETIE
CMZ D MICso t&, LS I2HN1EmV 12.5 ug/ml
2 L7225, CTXAZEL & I H~EWEZEEZ R L,
ETRZ->TW, 72, FHES 19 OFETIE
PIPC & CPZ ® MIC #°=< 0.025 ug/ml, CMZ %°
6.25 ug/ml /R LT W/zAs, FESOL MFHRER
OB L X5 L, EELORKEITEVIEEZ R
L, BESERER TV, SOERELT, 2
D20 FR C OMICEP ML Loz e EZ LN
7zo A, RN L 7-BRBEHCRMREE b MERIRERIEE
MICy T B9 % &, ABPC, PIPC, CER, CEZ,
CPZ, CTX, CMZ, LMOX, MEPM, KM B X Of
AMK DOFF 11 EANIBHEHRR CIIERZHLZ R L
A b ERIR SRR T %2 R 3R % < TSk
TEIZED LN/, LH» L, EM, TC, DOXY,
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MINO, CP, NA B L U'CPFX OFF 7#I2x L CHljH
FRRIZ B L CRZEDE C, REBRIEDIGHEE
ELTAMZHERTH A Z ENEZ LN, 40
HEER L 7238 D MICy % T S 1) A5 b Rk
V.parahaemolyticus THRET L7 iE & LB % & 11T
FEOEECH 72 LL, T FIHA 20 V%
DOMINO IZBWT, O 51321.56 ug/ml "L TWw
7oh, BELOBRETIE, HOLICH4EENE
THo72,
SFEWMENTFETH S PFGEEE vy, BEER
sk & BRRRESRARICOWT, BEEN (Not1, Sfi D)
IZB1F %5 DNA OGRS & KB/ 8y — » OFEUME LR
Lo ZORRE, Not ITIE76.9%, Sfil1TIiE
97.9 %I DNA NS — U HHIEE SN, AR OHEEIZIE
SAIVBNTHEIEPHL P E L o7z, HIRER
CE2HERBEOERAN 1oL LT, k812 3F—
WG L ER O N B BEBEHEKE H VT Xba IDOHIER
BERTUWR, KEEZITo TV PR L 22EHKRO
TRTCPAR TR VYN FOsy — 98
BohBWIEEHEL TS, $72, HES
IRIBHE 0111, 026 2B W T, Apa IDHIEREE %
AT, kEzfTo/c L TAHRITELRNY FE2F
T35 25 Not 1 Tid DNA D bASHRT, N F%
ERH ko7l b 2BEFEL TS, 25612, A
Wis6 &, BBEY 7Y FTSfile Nor I DWHIEEE
EEAOCTRE21To740825, SAT1LY Not ID)
PERTVWE EHREL TS, LHL, SEOHEE
WZBWTIE/ WIS & 2% ) KEDDNA/SY — ¥ DOF
TS IVEN TV, TORRKFE L CHERD
LB DLEZ LN, KESY — 2 IIBWT,
Sfi I T3 TEA 20 ~ 600 kb DREIZ 15 R0 5 22
KONV RS, Not I TIE5FE4H9 20 ~ 500 kbp D
B I5ERKD S 2RO FEFNFRRD SN,
EIRS® 1T DD Vibrio vulnificus FEIEFE D & 538
N7z Vovulnificus Z HIRBE S 1z AW TR L7 &
Z A, FFEHH20~500kbp DREIC12A 05 15
KONV K&, Not 1 TlX5FEHHI20 ~ 700 kbp D
B AICHARDPS 15KDONY FEFNFRBRO TS,
FELORBELET DL, SAITTEERS DNV
FONBH#HE L IZIZT B L208, N2 FRICRRE
APRDOONTZ, TOFERAE LT, BHRHEOEICX
LA REVEDE 2 b7z,

PFGE EIC & D155 N7 Hii& % &2 UPGMA i &
HAWTr Ay —%RKATH, HIREESE S 15 Not 1
WCBWTERRBMIZNT Y FPRO O NHERER
33RO 5N o772, Ryang 519 I3BETHEES 1
72 BRIR BB MR 12D W T, PFGE & % F W CTEZFBR
%47 o 7 DSEME 89 % DL EF IR TARIFFED T iz
Vi, BAAEIBWTHOEROPREATERKEEL:
& Bob A ERR SRR IC OV T PFGE I CHRE %17
DTV EBETRENRELR Tz, LAL, EELHIE
F—BREAICRERIESEBE CRAE L-FR» ol s
ToRERER 2 BRIZD W T, MERBI 4TV, O4FFIC
RGNz B# (11039, 11040) % PFGE#:IC L D
DFEFHER 2R A2 25, BEUEOBLULEE
~L, A—2u—rhroRE L-TTREISRR S
2o LA L, SEMHR L 2EEOREL, SR
Ryang 5B S EFABICELHONY FERTHD
B L, BHEEIMENZ ET—FK L, T, —
TWEHLPELDES B LET—KT 518D T
Ay — %D, FORZSHEBPEIELR > TV
HILFER ERGH IR L TVRE50RBD LN
TWBEZEDPLEREPEEL TVAEIENEZLN

MERZHICH > THELRBRE TS W2V
R OEELET, TERICHBATESIL
T IRAT R BB R AR AR W AT R E 4 BB ALIC
A LT

5 EZ 8

Vibrio vulnificus F&GeiE O B YR % R0 YR % fE B
TAHBRELT, WEAERkE v MERERKICO
WCILERR, SEIIEA OERRZ AR L O
PFGE #:12 & ) DNA f##7 24TV FEFIRE 217
o2k A, DT OEEIES NI,

1. HRNCMER 2R L2225, REHRT
X725 %A I8 HWERNCHRIFIS N, 072431 % L&D
%<, RIZOAN6.1%% ETHo72, & MRRER
TIE87.1 %A WANCEIFI S N, 0425435% LD
%<, RICOTH129% % & ThH o720 ZDHIBF
WZBWTC, BRHAHITTIZ69.2 %A% 18 HEIZHIG) S
N, 07244.6%, 04755.7 % 7% &2, V§HARHILT
12 64.8 %A 8 HRLICRIBI S, 0745204 %L RDE
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{, RIZOAN 111 % LicZFNEFNREIBI S/,

2. HSRBNCSEFEZ M % MICy, THBMRET L7z &
Z A, BEH¥TIXZ ABPC, PIPC, CPZ, CTX,
LMOX, MEPM, GM, EM, TC, DOXY, MINO,
CP, NA B L U CPFX IZZ % /R L724%, CER,
CET, CTX, CMZ, KM B X ' LCM (Zx+ L Tl kR
RO LNz, ¢ MEREKHETIEEM, TC, DOXY,
MINO, CP, NA B & U'CPEX |2 W% R L7278,
ABPC, PIPC, CER, CET, CPZ, CTX, CMZ,
LMOX, MEPM, KM, GM, AMK B X U'LCM IZx}
L TR 5 iz,

3. Not1t SR 1D 2BHEOBETRHNTENLETN
DNA T % 4TVv>, PFGE #:C DNA @A 2 et L 72 &
25, BEERHODNANY — VHHIFEIX, Nor ITIE
769 %, Sfi1TIE97.9 %%~ LARDDNA /XY —
HFRIL SHTVEN T W,

4. Sfi1lZ X o TDNA /XY — VhS 5 & - H
% UPGMA TN 21T o7 L 25, BUEPK L
SN FAY —%RL, REBREETEZD 7 O
—UPLRELTCWAIEPHLPE 0T, T2,
FSREE DS R 7% 5 DSEDE D89 % UL EOEUE T, R
Rk REROBEGEFROONLZ L s, BEE
PHe b, B PLRENOBREOTREEIZEZ S
ni7,

X H
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