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Lwrua gy ZFRREE 7 = 5 R I ceftizoxime alapivoxil (CZX-AP) IZ2WT 4 BifEigE~
7 ZDNGPHIE B LT T HBE MG L7zo Escherichia coli At M, Enterococcus faecalis ALHF M,
Bacteroides fragilis GKP 0001, Bifidobacterium breve YIT 4006 @ 4 B % & NICES SE/- 4 W
MiEA~ 7 A2 CZX-AP 20mg/kg & 1 H 1 [, i 5 HMREHS L72#ER, E. coli TR Z2
W72A, o 3K TIIET 2RO R o7z, Tz, HARBEEG 4 HRBOHLEST (B, Mg
L3, NEERES, MBI, KB OWEWHROERKD, BENHBROEE L FEE, E. coli DL
ZRDINS, Mo 3HHETIILE 2 BO Lo 7z, TP B L OHILENEY Y B lactamase IF 41
WHIF SR RO EMETHEETH o 720 EBUMER L2 RWHERISH T 5 CZX-AP OEPEAK ceftizoxime
(CZX) @ 10°CFU/mL #2815 m/NEEHIEEE (MIC) X, E. coli LW M T 0.005 ug/mL,
E. faecalis 4LWF M T 12.5 ug/mL, B. fragilis GKP 0001 T 3.13 ug/mL, B. breve T 12.5 ug/mL T
Holze WTNORMIZEWTHIEHORGITE) MIC D FHITRD S kd o7z,
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MHEORBEICROETI L VL ONH Y, EYJERRE DM
NHTEERY, BEROERICKESEMLTEL LITH
rEv. LAL, KHE, MWENFEEMEECLEEEL
BLIZL, HRACEMEHORBE R EoTHEhfERET &
HIL, BFICAHEZRVWTELILIBETE LV, bl
bz ) L-HEICEE L, PRSI B ME
FOLEIIEAL, ThE THADEANIOWTREZ1To
TE72DY, SEH LT NSy FHRAL 7 = 2 %3
T % ceftizoxime alapivoxil (CZX-AP)' (Fig. 1) 22
W, 4HHEEYT AZHOIRE 2T 720 THET 5,
CZX-AP 3, f5flidke U CTHRIEME & RS oo itk 3k 2 15
THHOTO RSy FilY 7 2 AT, AR CICETH
ENTVLEHH LT = A %3 ceftizoxime (CZX)'WTH %,
HILENTOBMMEZ S ICREkIcEN S &I, s
W b BN H T, LSRRI B L B L3 T HmR
SRR BER, i, BZE, REOKE, BWBRRLoEF
SELRNFHEZZITEY, RIF»OMESE % ML 3R
JEDIRFCE 2 HATH 5o HILEBRNEOBKIHE Y, B
PR FENDOBEBMIC 2 5 2 P HF S hTwb, —7,
L7 4 BfES~ Y 2%, b oI o3 % %
HELC ARMoOBHNMEEO T EBEWETH %

Escherichia coli, Enterococcus faecalis, Bacteroides fragilis,

Bifidobacterium breve @ 4 Wi % W~ 7 2 DIEMNITE
7% S &7 gnotobiote TH VD, FH—DBNMEZEIEK S
724 T T, BUWEOLNMEFE IS JIT T8 L B
THIENTRETH S,
I. MEBLIVOEE

1. NHRBLOEE ik

HAZ L7 BIEA L7k 4~6 i O HE D ICR %
IQLEER~Y A2 HWT, E. coli ItWFM, E. faecalis
LWF M, B. fragilis GKP 0001, B. breve YIT 4006 %
BOKG LBENICEE SE-4WHlEE~ T XA 2 1F
L, CZX-AP 20mg/kg # 1 H 18], 5 HE&ROHKS
L, #HEMEPOERREZNE L7z, FERPUIIES D
G, 3 % b b EG-FIAE B X OG- B AR (30 H]
B5 24 R HICAT o 720 F 72, FHIREI 5 4
HiZ=7 22 B&R LT, HLE&H (8, b,
Wb, ANETE, KB oWNEwhoEE R #lE L
720

BHEOMRB L AWM 58, FE, WENEZ,
HR D FF PN L 72h > ToT - 720 M L 72851,
Trypticase soy agar (BBL), DHL agar (Nissui), EF
agar (Nissui), ~ 7 ABis#EIN 5% fIl BL agar (Nissui),
BBE agar (Kyokuto) T® -7z, {H{bE&EBOMREL
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Fig. 1. Chemical structures of ceftizoxime alapivoxil
and ceftizoxime.

OWEE, HEELSHZH 1 cm WL, NEWEEE
PICAED LT, #EEhOMEEOME L FHEkD T T
172

<Y ZADFE X TREXLER B4 e B %Nz 7-
—yva—#HBoT4 VL= —NT, BEHlELT1Y
— Y 1IESOSEMT, hxr RSDTTHES LRBKIZAT> 72,
~ 7 A DMR RERIE Wagner O FVICHE LTI o 72,
fEH L72WHRIE E. coli ALWF M, E. faecalis ALHF M
ACEBIGEF A 5, B. fragilis GKP 0001 (205 Bk 2284
BEWFEHEN S, B. breve YIT 4006 (&Y 7 )V b AR4LWF
KD, TNENGE5 22200 TH %,
BHRIZOWTIE, CZX-AP I~V A, v bR &
DIF s BBV TIE, BENTHHREZITRTL, £
Do PEEE, MRS 5% HE 6 mg/kg/H X
DH%\, 20mg/kg % i%E L7

2. FHEHB X CHENEW R f-lactamase 1
D

2R L, 9158 0.06M PBS (pH 7.0) %I
ATE AL, 4C, 10,000 rpm, 20 45 [ 7.0 50 B
#%, Li&% 04um ® Millex 74 V% —HA(IV)ET)
THB|L, TOAWERIEE LTHY, =bat71
W (500 ug/mL) % BG4, 10 45 THEM ) Sk
BB LD EHEE L,

3. WINEHHILREOWE

FHRARD & 50 HE S N7 HRICO W T, CZX @ 10°CFU
/mL BRI BT 5 /AN EHEIERE (MIC) %, H
EN s se e ey bl R b SR ON T R aY SR 1 Tl
HWEFI L Dl L7,

II. & ®

1. FEFEN 4 WAL R B OLE)

E. coli 13 CZX-AP #5-3H L ) WO %80,
2HHTIZ5PEH 2PE, 3 HHLLRET 5 PLH 3 PLAH R
R LLT (10'CFU/gLF) & 740, 5ILHE. coli D
I E Nz~ Z0HEIE, TNEFN60% B L UM 40%
LIKF L7 (Table 1) L22L, BHMICHAIRAEL 7
2 JETIE 10°~10°CFU/g DWW % B, FHHETIX
10°~10°CFU/g FL & #E+E L 720 E. faecalis, B. fragilis
BLUB. breve TIZWEOE#H %2RD %2 - 72 (Figs.
2, 3)o

2. ML KB 4 Wil R

E. coli DEMFNAERHEIMIMMRALT &L otzv
AT, HIEERAICBWTH AR BUIBEBRALT
THY, HEESRICBIT BRI >~ bo— Vit
WL CTEZ R L7z L22L, E. coli BB
UTE%o/ze RIIBWTYH, E. faecalis, B. fragilis
BIXOB. breve DAERFBICIZZy Fu—VEEE DRI
EZMRRL, INHO 3HMITHAESTMITBEBNTH
WBOEHDVED b h -7z (Fig. 4),

3. SEEWRO CZX stk

AP O F WK 5 CZX @ MIC 1, E. coli
T 0.005 ug/mL, E. faecalis T 12.5 ug/mL, B. fragilis
T 3.18 ug/mL, B. breve T 12.5ug/mL Tdh 570 W
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Fig. 2. Changes of viable cell counts in feces following
ceftizoxime alapivoxil administration to tetracontami-
nated mice.

Table 1. Detection frequencies of intestinal bacterial flora
following ceftizoxime alapivoxil administration to

tetracontaminated mice

Percentage of positive cases by day
Organism
Pre 1 2 3 4
E. coli 100 100 60 40 40
E. faecalis 100 100 100 100 100
B. fragilis 100 100 100 100 100
B. breve 100 100 100 100 100
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THORMIZE TS EHORGI2HE) MIC D L5 Imr. % =
RO h o720 CZX-AP i3, WAL ARSI OH LV A

4. FEfEHEB X OHILENEY T B -lactamase 1 FOTURT Y FREY 7 2 AZRETH Y, JREMEOE
SEHI P 5.1 O FAF X 42~ 7 A T f-lactamase 5P AT
W Cd o770 BAIPES5 b , Ly R o)é\ﬁﬁ BLOY Table 2. p-Lactamase activity in feces before, during, and after

ot e o oy e o ftizoxime alapivoxil administration to tet tamina-
éi\ (El 'TB "gé: %]-S {MA .Z: ﬂ—lactamase YE ri ci ]% I\é f % - f: :ed 1z(?x1me alapivoxil aaministration to tetracontamina
ed mice
(Table 2) o
Mouse 4 days
pre | 1day |2days|3 days
no. I|OT|m|NV|V
12r (n=2) 1 + + + ol ]+

& 10T 2 + + + T ™ [ iy
=}

= st CZX-AP| 5 + + + + + |+ ]+
=

2 6 + + + R I I o o
= 6

3 7 + + + R I I o o
L 4 —@— E.coli

§ ..... - E. faccalis Contral 3 + + + S I I I

_ _ o ontro
2| ~ A= - B fragilis 4 + + + o]
— B - B breve
| | ! ! ! +: p-lactamase positive

Pre 1 2 3 4 Days CZX-AP: ceftizoxime alapivoxil
I: Stomach, II: Upper intestine, II: Middle intestine, IV: Lower
intestine, V: Colon

Fig. 3. Changes of viable cell counts in feces in tetracon-
taminated mice (control).
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Fig. 4. Distribution of intestinal bacterial flora following ceftizoxime alapivoxil
administration to tetracontaminated mice.
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Fig. 5. MICs of ceftizoxime against isolated bacteria in feces following ceftizoxime alapivoxil

administration to tetracontaminated mice.
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Influence of ceftizoxime alapivoxil on intestinal bacterial flora: a study in gnotobiotic
mice inoculated with 4 bacterial strains

Satoshi Iwata’, Yoshitake Sato?, Hironobu Akita®, Keisuke Sunakawa®,
Intetsu Kobayashi”, Hiroko Tokuoka®, Kazuo Yano®

and Shinya Yamaji®

YDepartment of Pediatrics, National Tokyo Medical Center, 2-5—1 Higashigaoka, Meguro—ku, Tokyo, Japan
?Department of Pediatrics, Fuji Heavy Industries Ltd. Health Insurance Society, General Ota Hospital
¥Department of Pediatrics, St. Marianna University School of Medicine, Yokohama City Seibu Hospital
YDepartment of Infectious Diseases, Kitasato University School of Medicine

¥ Chemotherapy Research Laboratory, Mitsubishi Kagaku Bio—Clinical Laboratories

®Clinical Development and Surveillance Center, Asahikasei Corporation

We studied the influence of ceftizoxime alapivoxil (CZX-AP), a new prodrug oral cephem agent, on
intestinal bacterial flora in gnotobiotic mice inoculated with 4 bacterial strains. We administered 20 mg/kg
of CZX-AP once daily for 5 consecutive days to mice inoculated with bacterial strains, Escherichia coli
Hokken M, Enterococcus facealis Hokken M, Bacteroides fragilis GKP 0001 and Bifidobacterium breve YIT
4006. We found a decrease in E. coli, but no change in the other 3 bacteria. We also found a decrease in the
number of viable E. coli in the contents of each part of the digestive tract (stomach, upper intestine, middle
intestine, lower intestine, colon) 4 hours after the last dose was administered, but no change in the other
3 bacteria. This agrees with results we found on changes in the number of fecal flora. All specimens from
the stool or digestive tract contents tested for § —lactamase activity before and after drug administration
were positive. The minimum inhibitory concentration (MIC) of ceftizoxime (CZX), the active moiety of
CZX-AP we used, with inoculum size of 10°CFU/mL, was 0.005 ug/mL for E. coli, 12.5 ug/mL for E.
facealis, 3.13 ug/mL for B. fragilis and 12.5 ug/mL for B. breve. We found no MIC increase concomitant to
drug administration for any bacterial strains.



