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BEHLEXBE O-167 IoXT 2 £MEROHEN &
verotoxin M5 H OB

WHE FIE - EMARK T - BEFHRTF - PHOXH - kE BAY
P B MM XA R AR AR
v ERRFEFBMERELE

(PR 8412520 HRM - PR 9E3 A 6 HEH)

WEH I KR E O-157 2 in vitro THEXZ fEH S C W& DORWEM L verotoxin DYMR TR
WU, BRERORSMEMIEABE 0-167: HT BN+ 2 AAROF KM T8I o HENIE,
norfloxacin (NFLX) #*b 5 & bfh, fosfomycin (FOM), ampiciilin (ABPC), chloramphenicol
(CP) BLY kanamycin (KM) A%, BIZE%OHEHER L. FOMOHE NI, FAKGTOR
R, BEASHT TR 16 MM S NFLX O Fh L 2IZASCH o7 LA L, KM OHEDIZH
[AEHTT 16 HRFINL, —F, EHEEEHROREELE DO verotoxin 1 (VT 1) DML,
FOM DRI L Y ERET-ROLERAZELLh 2000, EARBICKELRBIRBOLAE
Pols. COBNARIE, ABPCHEBICOVWTHIZIZFAECH-. LirL, NFLX fEHIR TR, &
ARMIEFELAE VT 1 oEREOHENARD N, —F, CP 3L KM fERICBIT 2 EMIZEHV
bDTHo7z. Verotoxin 2 (VT 2) DERIZoOWTIX, FOM @ 1 MIC BREM EOERIZLY VT 1
OBREEABIC, VI 2 O—-FRLEEMZO R, ERARBCEELLEEROEMIED R
Zdrofte ABPCH XTF NFLX @ 1 MIC BEEVERITIX, ERIRMICKE L VT 2 OBEROHNH
ZHoh, TOERIZ NFLX fFRAREL o L DBV DTH o7, EHIS, CP BLIUY KM @ 1 MIC

LD EOERICBITS VT 2 ORI, ERARBICRTFEIZ(BVIDTH- 1.
Key words: XM O-157: H7, verotoxin, BER, HdH

REHMEAREIC LD FRECDWVWTR, 1982 EIL7
AVATRAICHE ShTwh, BERIZBWTIE, 1984
FERDCBEHAEABREICL 2 RFATRENEE? &
h, 1996 ¥ 5 ATHLURS SIZ£EEBTABE 0-157:
H7 MBICL 2 KRELCRPENRRELY. £/, BEH
AR LI LEBTREICH L, RERRSIFH»
IPEOVWTHLRBOHRICE TS, £2T5H, BE
Wi KRE O-167: H7 M@ (LITXAMHE 0-157) Ix¥
S2HLED B X U verotoxin (AT VT) EMEMEHLEVWIBA
PORBOMREARIZOVWTERENRIT LT -7

L EBRVHEbLUFE

1. ERE%

BERBEOXEME 0-157: H7 M@ 21 Kb X LR
REEERWEWEYERED Escherichia coli KU
3342 (0-157: H7) % #BRWiKkE L7z

2. EH¥H

Fosfomycin Na 3 (FOM, FOSB 20224, 745 zg/mg,
ML), ampicillin (ABPC, PAS-12200, 917
ug/mg, MEMWE), norfloxacin (NFLX, 18 F 0428,
1,000 ug/mg, SIGMA), chloramphenicol (CP, 73 H

0174, 1,000 ug/mg, SIGMA), kanamyecin (KM,
RKD22901, 690 uzg/mg, HANE) DEowTFhibh
A S0 7% 5 BRI EARME L,

3. BEKAEEORIREEHILRE (MIC) MEHE

Mueller-Hinton broth (MHB, DIFCO) ZH 7
BR{LF#BEESEEE IR MBRAERREICE
h MIC 2l L7 4B, BE FOM ORZHNEIC
BTid, FOM AERRKETRD ORI FETRET
57, VT OEREHORBICEWT, AEELR—
EBTHERTOILERVHDLOELI L, HELE
WME PR TR U RMENEAREICLVEEL
o T, MAELEHBHTCO MIC &,
AnaeroPack - 7 ¥ ¥ (ZEHX A{LEHALH) £HBw
TRALBEBETLICLIZINFTW,. COHE,
BE B RHRICT -,

4. FHHEEEAROEHESB X U verotoxin (VT)
4 103 1)d

HREHE (E. coli KU 3342) # MHB ¢37TC, —%&
BELLLOEFRBMT 100 EHRLE. 8648, =
OEAEREE 37 CT 2 HAREE RS, SARELR

= WRENR M5 Tt il Ju B WG BR AT 760
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IR CMEEIZ RS X ) ISHEEEPISBEMLT 37
CTREZELE, 20Kk, SRMICENBMERI
200 ul 33 & TF VT titer MEMAIS 500 ui T4 7Y ¥
L. ERMBRIE, 7)Y THE 0.06% agar
AVEAREACHERR (10 EBBAR) L, +0
100 41 % Mueller-Hinton agar (MHA, DIFCO) ¥
BIc#KLT, 37 CT—HRERESh oo =—
VAP THIEILIN TR, —F, VT il
#E, 7Y EEERT 8,000 rpm, 10 min
R0, FOLKEIVRT 74 09— (0.224m,
4Ly 2A HV4Y, IVHET7H) CRABL, SOl
ERELLT, KRENO P> RBEBPXy + (7
YHEW) ERVARILICLIREESIT v AR
BB E ot

5. HBHIHEEEKO VT 1 BLUVT 2 §EMRD
HEAH LI

FHEEED 64, 1 BLU Ve MIC ERIRCBIT
5VTELl VI2 BMRICBI2HEEL LUKME T
15 2 aKBOSHMN (ANOVA) £fi-7. A
AKX, 5%BLU1%E L,

IL X B & R

1. BERHEKERE O-157 DEEAIIHT I RSN
i

MREIEXHE 0-157 # 21 OSHIEEIIHT
SBTULHE Fig. 1 IZRL2E. FOKR, KW@
0-157 & 21 BRISH LEFREMB T Cid, NFLXHM bk
bENHEHERL, FOM, ABPC, CP3 LT KM
OHENL, BIZR%ETHoTe T2, VT OEBER
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Fig. 1. Antibacterial activites of fosfomyein, norfloxacin,
chloramphkenicol, ampicillin and kanamycin against
21 strains of clinically isolated Escherichia coli
0-157: HT.

HWA E. coli KU 3342 o1 2 £ MR OHRSB
SUMRLRBTTO MIC % Table 1 iZ/RL 70 E. coli
KU 3342 23432 FOM D@, FRAREICHR
LTMARBTICBWT 16 AR S NIZIINFLXDH
WhHERSICL20II8L, KM OHEDIE 16 HR
&hise ABPC, NFLX B XU CP DHNED I &%
BoOBNIZ L BZBIIEBDSNIEH T,

2. AHERHEBORBEYHRL VT ORELikPD
Hn

E. coli KU 3342 204 2 S MM ED 64, 1 BLU
1/16 MIC iREEVERIRG D E B & 32 Lk VT M
DIERFMEILE Figs. 2, 3 ISR L. EOMKRE, Hilh
ERIBMISBTIE, BROLERROMME VT 1
(0 R TIMIBERRTH 54 6 W MBTiz# 32 ng/ml
THB) B VT 2 (0 KM Ti2H 8 ng/ml THHH
6 KEM# Tii# 2,048 ng/ml TH D) DEMDOMMHE
HoENhk, FhiZHL, FOM D64 BXU 1 MIC B
BB, BOREORCIIERNRORNPIBDD
na LRI, SHETOVTLIBIU VT2 O%ED
BdoHNi, L»L, VI'1 BXIFVT 2 0Kz, #
Royzmir#Zoohd, ~-EULoERZBDLHN
ot —F, ABPC @ 64 MIC BREFRTE, &
OBEMRBI VT 1, VI 2 O%EEIZBEWT FOM
FERIG L IIZFESO/RTH B, ABPC @ 1 MIC &
BERICEY VT 2 0BBRHZERONNIBD o0
o 856{I, NFLX @ 1 B0 116 MIC BEEH T
2, VI 1 3LV VT 2 OBNL2¥NxZD LN, &
VT2 0ERIBEETH-L. CPD 64 BT 1
MIC REEAEH CIX, FORBHRRIBVLODO VT 1
BIUVT2 O#HBIZoOWTRERMLMEMIZZDOI
THVUDBOTHo7o KM D 64 B 1 MIC BB
AT, 64 MIC BEABICLVROCBAMEIZDS
NBLFERIZVTI1BIU VT2 OEEIZITILAXID
bR hofz.s —FH, 1 MIC BEEBTIX, b¥il
BEMHREVPBDON VT I OEREICOWTIENL HEN
LoD, VT 2 OETORBM L EREMBIZH LA
f.:o

3. VT #MEOMI LA

ABE 0-157 560 VT 1 ORI, KEXORE
EhboT, ¥R rHEEAOVWFRICBY
TH, 1 %THEBEZEDY Lol VT 2 OERR,

Table 1. MICs of fosfomycin, norfloxacin, chloramphenicol, empicillin and kanamycin
against Escherichia coli KU 3342 under aerobic or anaerobic conditions

Fosfomycin | Norfloxacin

Chloramphenicol | Ampicillin | Kanamycin

Aerobic condition 8 0.25

4 1

Anagerobic condition 0.5 0.25

2 16

(ug/ml)
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Fig. 2. Time-dependent changes in viable cells and verotoxin release
after treatment with fosfomycin, ampicillin and norfloxacin.

1/16 MIC B2 BT, XML 5 %, RFREEE8IT 1
%TEBEDLY LR -7 MIC iIREICEVWTIE, EH
M ILUHEEEOVFRIZOVWTS 1 % THRICR
ofze ¥7:, 64 MICREICBVWTIX, EAMIX1%T
ERELod, BEERIIBAEREIZDohLD
o7 (Tables 2, 3)o

I % "

KIBE O-157: H7 BEIC & 2 ik, WES LT PO
ELZ-REED 1 2CHY, REMRESICL 554N
POoOHORMEREIAELERERODOLERLDL
ha, COBEAPLSEERLZ: 5 SOERNOHES
REBEVLOTHY, FHIZ NFLX 22w TizEh - HE
AnBodoh, BORPERLWIKICBVTRKE
RRBELRBIENELLND, FOM OHENIIFA
FHBL, BREGTIEBVTHBRShA I EH
BEESRTVENS, SEAOERBERICBVTDH, #
REBETICBWT FOM oRBHOHBEIFAD LR,
212 NFLX ORMACEBRTA2DThHo7. T4b
L, BARBIZEVWEELZLhZBEARICENT
FOM QX Wil h2 B0 FEL6H,

OZLBEORMERE VI ATHEMICKELESR
eHH, BRFAORBREINGTSE S,

—7%, KW 0-157: H7 BHEIZ L 2 BRYEIZB VT
i, BHORENICLIZ2BEORNMERE LB, 0
F¢ D verotoxin (VT) OEMEVHIZHHTEENS
MAL S LHBENEHICOVWTERILENDY, %
BooORII20TEL OBRIOVRIZE ST WS, L
L, VI1BXU VT2 OfAICOWTOFMIIHR
fEEhTwiv, VI 1 GFERHMTHY VT 2 dRH
Mo toxin ThodLEbh, VI 2 BEETIABHOE
BiZXbh 02~1 OHATHLNREEERR
(hemolytic uremic syndrome, HUS) ISERTZZ L
FHESh T3, L L, HUSNOHMEIZDOWT
BRELLD VT X THE2PIE20THLRBER T
Bo ¥/, LPS A VT Ol (HUS ¥R T5) 8
FBLTVBLELEDATVD, 361, MEBIUR
B, vOACHTHBRERE (VT20K5P VT 1 XY
W), MIREEERBLUREELNTESE { DY
Mhdew, Lal, REFARESICLS VE O#Mico
WTRABEALLOICEELRL Y TH2Y, £
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Fig. 3. Time-dependent changes in viable celis and vero-
toxin release after treatment with chicramphenicol
and kanamycin.

DOME IS,

SEDERE, ZOHEZO2VWTRAZITo2. £D
¥E, HAEMAO®Y FOM, ABPC B XU NFLX i
DT, FIZEND VT $BERXZDoR,
MIC DL EDRERIZI VT, FOM it ABPC L BRI
—hEg% VT 1 oEgEmAsZb o, Thiz, Hl
fEHOmAA, EHICHRETHLLICEBETSD
DLEZHhD, NFLX 12 VT 1 BLIF VT 2 Ok
M2z ERomARA I B L THRVEHICH - 7=,
MIC DL EO FOM 2#EB S - ATiE, VT1BL U
VT 2 OEROERNZHENEZD ohidol. &A
AREED CP BT KM II2WwTR, BEYHERICS
WC CP EBwbOD, MEHELERBBRPICLLE
O VT BEEARIOD, VT 1 BL0 VT 2 RS
KonTRBWEIICH -7 VI 112, BEOBEEIC
IOMBENL D, EHEENBICBVTHREL
EHICHMLTYWASY, BAMTHERZXEDO R
DX, ERACILZREADRD S IIEHARFEOE W
kY, BEOBETARMICENTTEZEDEER

Table2. ANOVA (verotoxin 1 release into culture medium)

Sum of

Degree of

/18 M1 Variance Ratio
C squares freedom "
Drug 42.58 5 8,51 5.08*
Time 116.58 5 23.31 16.38"*
Brror 88.58 28 1.42
Total 194.75 35
1 MIC Sumof  Degreeof o nce  Ratio
squares freedom
Drug 25.58 5 19.12 10.04**
Time 77.68 5 16.52 8.15**
Error 47.58 25 19
Total 220.76 35
84 MIC Sum of groe of Variance Ratio
aquares freedom
Drug 86.88 § 19.38 15.41°°
Time 35.56 5 711 5.65**
Error 3.4 25 1.26
Total 163.89 35

*p<0.05, **p<0.01

Table 3. ANOVA (verotoxin 2 release into culture medium)

Sum of Degree of
Vari .
1/16 MIC squares freedom ariance Ratio

Drug 6.47 5 129 2.61°
Time 243.47 & 48.69 93.48*°
Error 12.36 25 0.49
Total 262.81 35

Sum of Degree of
1MIC Variance Rati

squares freedom ' °
Drug 39.47 5 7.89 477
Time 98.81 3 19.76 11.94°
Error 41.36 25 1.65
Total 179.64 35

Sum of De,

64 MIC um greeof o oriance  Ratio

squares freedom
Drug 73.92 5 14.78 771
Time 16.92 5 3.38 177
Error 47.92 25 192
Total 138.75 35

~p<0.06, **p<0.01

ohd, —%, EEMCERACERBShSE VT 22
Wik, /16 MIC BETHORKR LY, EBREOEMH
BRENICEMREOMMERVTHE I LAREESRT,
LHL, FOM B 5% REHT 197~605 ug/g DIRE
LRIMELL2DW ), SARBEOENOYRER
L7, 64 MIC REETIE, ERB{LICAEENLEL,
BHoOBREHRS, DBOEL - SEEHAMLTWS
bOLERIND,
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4H, E. coli KU 8342 # (0-167: HT) 22W Tl
Ml LA, FHEXO—ERE (FERIE,
MIC Dfifd) 2FEHASELRE, MoMkiINLT
LIFRAMOEBICH 2. L2L, —RIESHON
BEXERORTHRETEI LI, FRHICELLIL
Thd. LEHoT, SEORER, 1 ROKRTHD
A, FTORKRIZOVTRTFCHBE LTHEEDS
bortEZBRB,

PLLED invitro BRIZOWTIE, 8, HHEE
HEERRES L UHOBERE in vivo TORMELY
BEBRLARTRHLEDILELD L. T2, BEB
mEXBEOBIEICHL, HEEORENEORE
AP EIPERBEURB LIV VT OERERE VD
Badss, ERGVIBTHET SO, EEME
FRBLY in vive DEBARTOREEOH IOV T
oY, LVEKOBERMLAKRA CORT
NOBEIIELEEZI LMD, SUNOERKEBLY, &
HARHEHRREE T2 CP O VT BREAREVLD
O, HAKHIRENTH . COLICEIFBEN
THRLEWC LR, WEHERTVIERICBVWTLE
ATH2MEEXD S, T4, BRAMNLZERER2D
DiF, FEOERICBLTHRVERICH D, FL2I
RESHEMBERS v, 2L, BEHIHNES
RALBEZROERVEMTEINLVIEEITLRW,
FOM id, 1716, 1, 16 MIC t¥EBBENMMT oL E
OBREERL MBI, BXOELRLHRICHK
BLTRS LA WERICH S, KM xBEE
B2 VT OERERALB L) ZiZBnT, £
OEDHEIARIh LN, BEESTILBVWTEOR
HNPMBEINLLHERICANDILENR DS, %
7z, NFLX Q¥ L b, VT 1iZoWTRERFN 2
OWMMPRD SN L, ThicH L FOM B, HA%&H
FTiBOTETORBEAXEBENRSLZ &, ROREE
He2E+azlk, BIXU VT OBFEICO>WTIRERE
RN —NEEESS 000, EHENICEFL
g oMmiRED LW LY, BAICEE
Hohlkvy FOM $#HOERPHAO T (MK
BLT VT ofEI P w2 E28bESHL,
AWE 0-157: H7 Mz L 2 EICHL, L hEh

REBEMRRENLAMMTHELEL LN L.
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The effects of various antibacterial agents on the release of verotoxin against
Escherichia coli O-157: H7 strains

Toshihiko Takata®, Makiko Tabata”, Yumiko Kanno?,
Fumiya Hirano” and Matsuhisa Inoue®

U Meiji Seika Kaisha, LTD. Pharmaceutical Research Center, 760 Morooka-cho,
Kohoku-ku, Yokohama-city, Kanagawa, Japan
% Department of Microbiology, Kitasato University School of Medicine

Among the five antimicrobials tested, norfloxacin (NFLX) showed the strongest antimicrobial
activity against clinical isolated strains of Escherichia coli 0157: H7. The other four antibiotics,
fosfomycin (FOM), ampicillin (ABPC), chloramphenicol (CP) and kanamycin (KM) also showed
antibiotic activity against this organism, and this potencies were similar. Antibacteial activity of
FOM was much greater under anaerobic conditions than under aerobic conditions. This potency
was similar to that of NFLX. Whereas the activity of KM was greatly decreased under anaerobic
conditions. In terms of verotoxin release, E. coli treated with FOM released verotoxin 1 (VT 1) in
a few hours after treatment and the amount of toxin did not increase time dependently.
Treatment with ABPC~induced the toxin release in the same manner as FOM. In contrast
NFLX-treated E. coli released VT 1 time dependently during the observation period. The amounts
of VT 1 release after treatment with CP or KM were not very high. The release of verotoxin 2
(VT 2), after treatment with more than the MIC of FOM was very little and the time-dependent
increase in the release could not be observed, in contrast with the control release. The treatment
by other antibiotics gave similar results. On the other hand, the treatment by antibiotics at a
concentration around the MIC did not inhibit the increase in the control release of VT 2, and
NFLX treatment tended to increase the release.



