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B RBEICE A ADBEREEFNVIIHTIHEEDOTE
—HEEIC L 2% M verotoxin DEEE L <7 ZDFFERITOVT—
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ICR%R, IQIER <7 X (5:8#) I verotoxin B4 Escherichia coli 0157: H7, NK2 ¥ 7zi% R29 #
AROMICEE L, MARBOHESE DI, wBE LA 2 RoEREY A Thdixs 1 &R
SEMPIZ, 10°~10" CFU/g DHELBD LN, MRBREDOY Y ABNICB I 2 RELEEVHLE
hie LEALZOBMBEATRES Y R3 %D o720 RICHBRE~ 7 X% 3 PEIC norfloxacin (NFLX)
3 mg/kgx2/H% 6 B, EHREOHRE LD, &L HICkE 1 HEICIIEEPIC 625~2,500 ng/g
@ VT 2 8kt S h, 2 BEIZIX VT1 2% 1,250~5,000 ng/g, VT2 7% 40,000 ng/g & EEhHh HIEEIC
%8B D verotoxin PRI X N7zo NFLX #85 LY A TREETORBOBEBAIA b NIH,
EHE B ICEMOEGRB 4 B3 5 HRICETE L, i, MERERIC fosfomycin (FOM) % 25
mg/kgx2/H, 6 BROEHREORE 1T 7225, TXTO 7 ADOEMEHIT verotoxin DRI <,
FERYREAONLEH o770 NFLX DHEGHBICHRTLAEEY T AOTHEEONEYHIC VI2 28
BECREBEN:, F-BEOHROKERTIZ 6 FIF 4 FICEZROBMAA LN, MO 2 FlOEMEIIE
MEIEARD Shize —F, FOM DFEX Y AT DX ) iR R ol BRI R EHWV
E. coli 0157: H7 DBERFD 12D DEF VHRIL, HEEIZX S verotoxin D in vivo BAEDRIE L

MAR. 1998
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1996 %, EMICRMIEOZH T, verotoxin ZEHET 3
F & LT Escherichia coli 0157: H7 Z DA D iGE M itk X
BHE (EHEC) OBLURYIZ X 2 THENHEEMN T 72138 R
BICRAEL, —IBidEnERBERRE$ B mtEXE L%
YOEREFANHE XN/, EHEC 12 & 2 B8 RYHE D h#
IZonTid, —RICHEEOREVEANTH S L ¥ 5 HEMN
HHH, HAEORELRBMRTIERLH L. COME
WCBME LT, in vitro DEBRKRD O E. coli 0157: HT O
verotoxin DA T 72 I3 RBA~DHERED, HHEIZI >
THBMENAEZEABEENR TV, LALINLDOK
FIERBRENIC—EROTHEAIERN I CFET 554 T,
AR, BICBERICBI2EDBHRLEIXRE LR 2H
5o

SEIFEAIZ, HERDPOERIIAHVTVLERYY ZABE
Wit ABEE 0157 H7 # BB EE SEH I LITRIIL, K
BORGBEELEESN TS fosfomycin (FOM) &

Uf norfloxacin (NFLX) &5 L BENBEEEMEICHL,
BRHLHREBL-OTHET 5,
IL ¥ &EF &

1. fEREH

1996 . REOERFMZICB VW TRENLEXER
RIFEL B SN-BE 22XV HESh, YRS
TAFLAINZHIZ -80C ITRFELTWS VT1 B&
"'VT2 #4735 E. coli 0157: H7, NK2 B X U' R29
WAL

2. fH~YZABLUAEFESRNE

ICR %, IQI#E®~ R (5:8#, H, HAEZ LTH)
PEBREWE LTHY .

<% Rt Aero Clean Bench (=va—) D 15—
MZ1EZEYLAEY)EFNHT L. BEABIIR
HeBE L7 CL-2 (HAZ2 L T7H) 2HLZ. kB
JUZDHOEBEMIITRTHON LD 121 C, 20 7H
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3. E. coli 0157: H7 RERE K D &S & [6] €7

E. coli 0157: H7 NK2 % 7213 R29 %% ME LM A
AKIZ# 1x10° CFU/ml &L, VU TFEHVWTERS
7 A2 0.5 ml #OES Lz, $H, 7 A9 5 HAH
MEEZRML, EREEZ2ITVHOEELHAL 2,
THLLRM LA BEFEEEZIEHEICEHL, 5ml ©
Brain Heart Infusion Broth (BHIB, Difco) #ZAR,
KTy 7 AIFH—THLEAE, #HLWE broth
T 100 FEORMBRIIZER L7z, FEEREW 0.1 ml
EYNWVEbP—NVTyarF—%KX (OXOID) i2a¥ 7
—VBHEKL, 18 BERIIEEE, YNVE M= LVIESMEE
PHZ, TOHR»ORMBMESHBELEAE L. MEIZE
VITEK system (bioMeluex) %/ L CTABERHOME
2T\, KEBEE 0157 #®ili* v b [UNIJ (OXOID)®
ZHWT 0157 OMER # L 72

4. 5 EH

Fosfomycin-Ca & (B R E) B X U norfloxacin
(BHEE) 2FEHL

5. PIEEIZL BEHE

BHEALZ 05 % ANVEFYAF LT — R KB
-, FOM I 1,000 ug/ml, NFLX i% 120 ug/ml D
BHERLRAEL-, FBENL 8 3 LORE<Y R
(M#EME®% 2 HH) ([C05ml 3>, 1 H2ME (FOM iX
1 H, &5 50 mg/kg; NFLX (345 6 mg/kg) 6 HEE
mLTEORS L7,

6. EMEBLUBAAWTHD verotoxin Dl E

EHEHES L7z 6 HHE, HoKEOBERICEMELH
ROLBYICRMLCHEFEREZMEL 20 BROER
CREEI-IBENEWEZEHRICIHEL, 5 ml O
BHIB #H1iZAh, +4ciRFfI#%, 3,000 r.p.m., 30 M,
4°C THELSHEL, ZDLiE% VITEC-RPLA [4#f]

(log, CFU/g)
12g & NK 2
Jd7 7
0
£ 1
L —
38 M
= - | h
8 ]
i
3
>
10
| Icl. |

before; 9 3 4 5 6

(FYHEW) 2HWT, BZ2TH5 7 v 7 ABRERIE
LD ERLAY,

7. BENORRES X OHEXOSM

BEREBROYMBPICEE LY 25 555 % R
L, BLEE (B25% 3 ecm (+Z#HBH7)), BHE
(Bl &b E&f% 3 cm), BT (KBES) 2 H5NE
MEEFEGCHEBLT, BRBIVOHERLERL
HEIE L TEAERZRESEE (n=2) »oXEF-EIEHEN
BWERIL, AKICHELITo7, FRTTT R
DENOWIN % #BE L, HRNICREOLVWIEEIZA
VMV Y VI DELOREEHEL

II. # e

1. E. coli O157: H7 &R~ AIZBIF 2 REPHE
& verotoxin BB & UHIHEIZ X 5 kK

Fig. 1 BRI ERE5H (3 bo—n) ORFEEZRL
720 NK2 #kF 7213 R29 RO RSt% 1 HREBL 2K~
ADEBHOBEIZ 1.2x10" » 5 3.2x10" CFU/g &
BEERLL, LRI OHOL2REBY, BEL 6
HEITZOHEBOLANVIIHIFEIN, REBEFHO<Y
ABENNDEEDV RSN,

NK2 &~ 7 212 NFLX % #HkS LR % Fig.
21RL7A, 5 1 HE QEHDES S 15 B
%) O¥FEFOBRIE 1.2x101~2.4%x10" CFU/g T
VT2 O &AM 625~1,250 ng/g et S h iz, &5 2 H#%
(4 HBO&EGH»H# 15 Beffk) (BT HEBEHOR
B L A LEL LD 57298 verotoxin BIX L,
VT1 & 2,500~5,000 ng/g, ¥7: VT2 dw§¥hd
40,000 ng/g L EfE% R L7z, 5 3 BHHETIX 1.2%x10°
~4.0x10° CFU/g L EEPRB ORI HED b 7225,
verotoxin ®iX VT1, VT2 & 12 2 HH & RIRICEE
Thotze %5 4 HETIXRAEB <Y R 3 L 1 JTIX5
L, L 1 KX 50EFEHORBBIIE SRS

(log, CFU/g)
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Fig. 1.

Bacterial cell counts and verotoxins in feces of mice after infection

with Escherichia coli 0157: H7 NK2 or R29 strains.
*The columns show viable cell counts in feces of each mouse



114

H A& At % % & % & ¥ ik

MAR. 1998

L 2.4x10° CFU/g, VT2 O&%% 2,500 ng/g R S h iz,
BOD 1 IIHHEZ B L h o7, 5 5 HETIIR
D 2REDHITHELA, IPIRE 2D o720 RTHE
MOBBETIIEY AL OICHL» RERER 22D
72

—7% FOM &tk 58 (Fig. 3) TW#%5 1 H#%T
NFLX #& 58 & KREDO L VWHEMNFIE L7225, verotox-
in BWRMEheh ol &5 2 HEUBICBLTHE
KBTI RALDICKEGHEFMLARNVOBRERSHEF SN
(1.0x10°~4.0x 10" CFU/g) 5 6 H#E T T&H
verotoxin (XM S e d o 720

Fig. 4 BX U Fig. 5 TR L7z R29 BRI~ 7 R IZB W
TH NK2 ERBF & R E R L7 NFLX 512
XD EF VT2 ¥ L, 2% VT1 B¥imL 7z #%

(log, CFU/g)
12

5 3 HELLREOHA B L U—HIZ VI1 OB %3
4 B 3 e 2 IEHFETL, 5 HEWK 2~y
ANFEC L7 (Fig. 4)o

FOM 5B CTidfks 6 B THRER L RAKOEKE
hHBZHEFL, WThoey XEEH, S D verotoxin
B Ehid» o7 (Fig. 5)o

2. BEBIUEESY ZADBENDOERL verotox-
in &

E. coli O157: H7 B~ 7 ADHHTERT, NK2 B
XU R29 BRORRBDIFE L 1T, NFLX Tih#E L 225t
6 Bz, 5E 4 $/235 BTOWThIRELE &
T ADBERIMOBEEDB L U verotoxin B %l
EL, BEHmOAE, BXUOEEOEDKEDRE®
% Table 1 \Z/RL 720 NFLX 25 & h7: 6 ploize
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Fig. 2. Bacterial cell counts and verotoxins in feces of mice infected
with Escherichia coli 0157: H7 NK2 before and after oral dosing

with norfloxacin for 6 days.

*The columns show viable cell counts in feces of each mouse
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Fig. 3. Bacterial cell counts and verotoxins in feces of mice infected
with Escherichia coli 0157: H7 NK2 before and after oral dosing

with fosfomycin for 6 days.

*The columns show viable cell counts in feces of each mouse
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Fig. 4. Bacterial cell counts and verotoxins in feces of mice infected
with Escherichia coli 0157: H7 R29 before and after oral dosing
with norfloxacin for 6 days.
*The columns show viable cell counts in feces of each mouse
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Fig. 5. Bacterial cell counts and verotoxins in feces of mice infected
with Escherichia coli 0157: H7 R29 before and after oral dosing
with fosfomycin for 6 days.
*The columns show viable cell counts in feces of each mouse
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Table 1. Bacterial cell counts and verotoxins in the intestinal contents of Escherichia coli 0157: H7-infected mice which died during serial

treatment with norfloxacin

Viable cells (log, CFU/g) and verotoxins (ng/g) of intestinal contents

Mouse Strain Date of - Intestinal Occult blood
upper middle lower . .
no. challenged death bleeding reaction
cell VIl VT2 cell VT1 VT 2 cell VT 1 VT 2
1 NK 2 5 <3.30 - 78 <3.30 - - 3.78 - 1,250 positive
2 NK 2 5 <3.30 - 78 <3.30 - 10,000 9.00 1,250 20,000 negative positive
3 NK 2 4 <3.30 - 625 4.26 - - 8.30 625 20,000 positive
9 R29 5 3.30 - 78 3.30 - - <330 - 20,000 positive
10 R 29 4 <3.30 - 156 4.80 - 156 3.60 313 40,000 positive
11 R29 4 <3.30 - - <3.30 - - 8.30 625 40,000 negative  positive

The treatment regimen was 3 mg of norfloxacin per kg per dose, twice daily
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Table 2. Bacterial cell counts and verotoxins in the intestinal contents of Escherichia coli O157-infected

mice sacrificed at 7 days after the final fosfomycin treatment

Viable cells (log, CFU/g) and verotoxins (ng/g) of intestinal contents

Mouse Strain I intestinal
no. challenged upper middle lower bleeding
cell VT1 VT2 cell VT1 VT2 cell VT1 VT2

4 NK 2* 8.15 - - 9.00 - - 11.08 - - negative
5 NK 2* 7.60 - - 8.00 - - 11.00 - - negative
6 NK 2* 7.60 - - 8.60 - - 10.38 - - negative
7 NK2** 7.30 - - 9.78 - - 10.78 - - negative
8 NK2** 6.53 - - 7.78 - - 10.70 - - negative
12 R 29° 7.30 - 10.00 - - 10.90 - - negative
13 R 29° 9.30 - - 9.78 - - 11.00 - - negative
14 R 29* 8.78 - - 10.00 - - 10.60 - - negative
15 R 29° 8.60 - - 11.30 - - 12.00 - - negative
16 R 29° 6.70 - - 8.30 - - 10.78 - - negative

*The treatment regimen was 25 mg of fosfomycin per kg per dose, twice daily

**Control mice (untreated)

AEDII ZDGE LB LI UOFHOBFRIIEL, B
HBREUTORBRZO LN, LALBETHRORK
EHBHME <, 1.0x10° CFU/g 2"BREE TR 2 Lo
T ABETHTCRLANLVOBEBE RS,

Verotoxin BT, BEDEHMLNI LTFEHIZH - &
BERIFETHIENHRIN, T4bD VT X
CDEMLONEWHIC 6 Hld 4 HIC 313~1,250 ng/g,
VT2 i 6 Bl 5 #1T 20,000~40,000 ng/g, %Y 1 %l
(& 1,250 ng/g EEMEZR L7z, ThiCx L THE L
BLUOHFHRONEDHH»H51E VT1 3 -7 & h
Bdrolze LAL VT2 & 6 #lf 5 Bl ERBESEH» 5
78~625 ng/g, 2 FlOHEH S 10,000 B X U 156 ng/g
Bl s hi, BT RDOBEOBEERTIL, 6 fih
4 PUCH S MIMAEED Sh, RIRMICEEHmLOR
bhholz 2 FOF NV MY I VEICEZHBLRE
B TH - 72,

Table 2 (21X NK2 B X" R29 2 & A&~ 2
FOM %5 L% 3 B L UOEKREDE 2 FliIZDOW
T, HESEBRYPET LB B ICHBRREBKICHEE % TV,
BERICERETAHESB & O verotoxin 2R L7,
FOM DO 5HB X ONEEL I, BEKIBMUISS
BOREBEPKRE SN 722%, verotoxin 13265 5l
Sheholz,

. % =

41k, SEITE. coli 0157: HT DGR 7 BiFIZ—
BICERMAEDNEL IR EZUE O L ERE L
Ao, GRS RIIMOMEICL > THHRI AT
b9, FNHLDOERDHH, HHETIZ FOM Z0fho
VLB %A E. coli O157: H7 72 & ® EHEC 2 & 5 THI%E
DEFIZIGHI N TWDBY,

—%, NFLX Z D F /o FZi#%¥is EHEC 2%
L TV in vitro LATEEZ 0%, ThoOHEE
EHEC @ verotoxin @ in vitro B4 F 72138 H b~

HHEAZWRT A2 LV BmMEI N TS0, FENC
BI7% EHEC ORI & 5 TH F 72 i3 MG R
LT, ChoohlEsis LTERSHELEL.
BETIIHBLEESBE SR TRV, ZOLH) %
BEMND, JiH¥% EHEC BEENEKRNICSHT %
CLICRERBMICER L 2VWRERD H B, Walterspiel 5°
i%, ciprofloxacin, trimethoprim/sulfamethoxazole
DD EHAS in vitro TER L/zL &, E. coli O15T:
H7 BX U 026 5 ®D verotoxin DB IZHbRE L O
MAEOEBFI L > TKELMHENH Y, ciprofloxacin
BbhokbRMVEMERAEZRTILEEZHLMIL A,
COMEZBELT, MEEOXS X EHEC OBE R
REA OEMERBIEZHFRT L) X7 EHFICH S5
HERBRLTWS, LH»L EHEC OHBEEICLS
verotoxin @ in vitro (B} HERED, ZOF THKD
EHEC BEIIBITINEEOEBEL L HIIKBT S
LiEEZIT v,

COMBICHELT, RAGEF~TAZFHALT
E. coli 0157: H7T DRBEREEF NV E2/ER L, HEED
5K D verotoxin DBFEN~DERE T 7213 EEP~D
P, S STy ANDOBEEICIOVWTKRE LA, TT
27 A% iz E. coli 0157: HT OB RIE TV
& LTid, Wadolkowski 5% 3 XU Karpman 5
DEHEHDH S, Wadolkowski S DEBRTIE, CD-1 <
7 AT streptomycin % Hiix5- L, HIEMFRYEEOWM
ZWHI LT E. coli 0157: H7 ZROMICHEM L2, &
DEUETRBREVBENICHLANVICESE L, B
I ACTRHEOMOBEOREEREZBEL 20
272

Karpman 5%, FLEEORILEZ LR WEORKD
<% AIZ E. coli 0157: H7 2BEPNICHEM™L, w7 X
DBENIRENLROEE LEEROREZBEL
TWwb, ThbbITAD E. coli 0157: HT7 O FEERE
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EEFVTE, Hudhizey ADRES & OERM
& L7z E. coli 0157: H7T D=7 ZADBE I T 53K
BIZEY, BECRABEFSZRICEELTORENR
FHERPRBBRALZVHEENEHLILERL TS, K
HOTA DT ARPEFNVTIE, E. coli 0157: HT O
BOBEBIZIV 7 ABENICRENICHANBESET S
A, ITRAZ@BHARLE, BINORELERIIRZD L
v, LYALABROEMEGOEI, $-Q3HEOH
NOBAIZE )Y ADBEICHELFRTE 50 H
HiEhHb, COREHACT, FHONAELZERRS
L7236 @ verotoxin D EAEH I 721G E N~ OEHE %
in vivo \ 2BV TEHl L 7=,

F 4D E. coli 0157: H7 KD < 7 A EF NV TIE,
Fig. 1 DE 59, NK2 L0 R29 DB& & b1z, A
X5 O BEE TIERMFEPRIZ 10°~10" CFU/g DAEH
BARH S 7225, verotoxin DHEMIZFE 572 Abh
Lholze NFLX ® 3 mg/kgx2/H, 6 HED¥&kS5 2 H
BT (4 EO¥FkEH) 25 NK2 B XU R29 ¥R i &3
TEEPREABAL, FEEFIZ VTL B VT2 0%
RO BT SEMAA LR, $ 4~% 5 H
RTHRIZEZEFAPEC Lz, RE 7 2DOHKTI,
TEHBEECHMmMAT R 2 3EFEOBNSH»ED SN
7oo FERIZET B M L RETIZIT o TR VDR E
X TERVH, BEM verotoxin DEEZE I HEV5E
CThA2E05, COZLEVEELENTHLEEL
bhn, £/, SEOEBREHE,S VT2 ITHX VT1
PENLTHRIB SR VT2 BICHRPRVDIE, in vitro
CBIFAERTHRDOOLNT WA LT VT2 ITHEN
VT1 BHEASNNHH ERIZL WD THA H9, Th
123 LT FOM @ 50 mg/kg/H, 6 HE D5 Tix, &
E 6 HETFTHREHEAKOHEZ MR L. FOM O
BERTRBEHOLB I OELRERE -2 A0N
Bhrotz, BIE= Y ZAIIH$ 5 FOM OfERIZ, FOM
M E. coli 0157: H7 BREFEDERICAB Y THLH L
ERERTHIOTIEARL, EBRICEBERMIC FOM X
¢ b® EHEC BIJEICIRSG SRR ERL T
b, —HEROWINHEM BB L > TKE L HE
THRZELREMDEBY THDB, AMOERIZB T
E. coli 0157: H7 BYe~ 7 R DFEN O BERH FOM
DEREZI TR Laho70id, MBS BL
ARLTY A5y b HAWTRL FOM OERBWIC
BB OBREEZRKBLAbDEEZ LN D,
ThbbARTHVWLETYRALEALEEHDOT v M &
KBLT, ¥ o FOM OKORINFIE 256~36 % &
KL, 9 b0 18 BETHLEERT VA, FHO
T ZRIZBNWTH FOM DBEHND E. coli O157: HT i
ViEER # RETAUANICRINS h, BREHOWI I
AOOh ot ErOND, 72, RERRT,
FOM #58» 5133 v hu— vk VI Pl sh i

Do 72TV TIE FOM DB ENREAH O MK
Motz7zHTHA). HHELY I EHEC ZH W7 in
vitro DEERT, FOM (& MIC L EDRETIE VT, 2
ORBEHERIRO O Dot HEL TV 5. &
BIZIBRE o 20 A DEEBTIE, AERNSND VT
BiX FOM ICE > TRHBERT VI L EHERAL T
b, LLIhBiEHL ETH invitro TOHETH S
7o, GHESHICE MEENEAREICEVWREL &
% FOM 5B THBERIIH T IR ERFT HL
ENd b,

ZOEE~ Y A EHWD E. coli 0157: HT DRGE %
REFNVIE, MAEOAMEFMH O LEHE
REFNEERZD, BT RERCLEVA, Z
DBEREY ZACEBONBAE RS LgE, &
YW 2> 6 verotoxin DERE, <7 AT HBMEMER £
TRBIEERENET A - LTHEHATHL I L
PR I iz,
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A mouse model of Escherichia coli 0157: H7 infection for evaluation of
antibacterial drugs

—In vivo release of verotoxins and toxic effect on mice—

Intetsu Kobayashi’, Hiroe Muraoka®, Kaoru Matsuzaki?, Takeshi Saika?,
Minoru Nishida?, Hironobu Akita?, Satoshi Iwata®,
Yoshitake Sato* and Keisuke Sunakawa®

U Chemotherapy Division, Mitsubishi-Kagaku Bio-Clinical Laboratories,
Shimura 3-30-1, Itabashi-ku, Tokyo 174-8555, Japan
? Department of Pediatrics, St. Marianna University. Yokohama City Seibu Hospital
¥ Department of Pediatrics, Kasumigaura National Hospital
4 Ota General Hospital
» Department of Pediatrics, The Second Tokyo National Hospital

IQI mice (ICR, 5 weeks old) were orally challenged with verotoxin-producing strains
of Escherichia coli 0157: H7 NK2 or R29. The viable cells, at 10°~10" CFU/g, excreted into the
feces were collected from the non-treated mice for 1~6 days after infections with both strains,
which indicates stable inoculation in their intestinal tracts. No mice died in the non-treated
groups during or after the dosing period. Norfloxacin was given orally at a dose of 3 mg/kg
twice/day for 6 days to three mice each which were infected with NK2 or R29 strains. VT2 of
625~2,500 ng/g was found in the feces of the infected mice for 15 hours after two doses on the
first day of norfloxacin dosing, and large amounts of VT1 (1,250~5,000 ng/g) and VT2
(40,000 ng/g) were also found in the feces for 15 hours after dosing on the second day. Although
a marked decrease in the viable cell count was found in the feces of the mice given norfloxacin,
all the mice died within 4~5 days after onset. On the other hand, when fosfomycin was given to
the infected mice at a dose of 25 mg/kg twice/day for 6 days, no verotoxins were found in any
feces of the mice and no mice died of infection with either E. coli O157: H7 NK2 or R29. Very
high concentrations of VT2 were found in the contents of the lower intestines of mice which died
after norfloxacin dosing. Bleeding was detected in the intestines of 4 of the 6 dead mice, and a
positive occult reaction was observed in feces of the other 2 mice. No such changes were observed
in the mice given fosfomycin.This intestinal infection model in mice infected with E. coli O157:
H7 may be useful for evaluating the in vivo production or liberation of verotoxins by antibacterial
drugs and their toxic effects on mice infected with this bacterial strain.



