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I. EEBMECEFHE

1. EREH

Cefditoren, cefdinir (CFDN), cefaclor (CCL), cef-
podoxime (CPDX) ¥ & Uf cefteram (CFTM) I3BB#
BECEHRL B 2Bz, & penicillin G (PCG;
BEESIE) BhiR&SZHEY, [“C]-PCG ik AMER-
SHAM# X DAL THW:, WTFhOXEK b Hilio
HopRbOERAY, EHERNICEREL T,

2. BEAEK

1990~93 F ¥ T LE DRBETHE X, YL
T—80°ClZBREERF S LTz 46 BRE AW T2,

3. MIC #iizE

BEREEEFSZCIDED Sz MIC AlFE IR
27%, $hbb, HWEBE % 5%Fildes enrichment
(Difco) &0 Mueller Hinton broth (Difco) (LAF A-
broth) T37°C —&#E#E%, #10° CFU/m]l OEEeE
WHERL, BEEBEERARL 2, 2 EFRRIIOER %
& %A 7 % 5%Fildes enrichment %% /il Mueller Hinton
agar (Difco) w37 ur5 % — (EAMBER *

* grismdL X AmEEE] 760
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A THEBOK S 1l 2B L 7o, 37°CT 18~20 FRyfiis%
Bk, BOREXED Sh B/ OREXIRE % MIC
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4. EMEERARIC B KIZT Y

H. influenzae PRC 2 2 BB & L, HL WL
7= A-broth KRB L T3TPCTHRL, —RERL:
FR xRt EEL 37°C 2RARmE L, W
#110° CFU/ml A L& L 7-B§ic, &%#l (CDTR?,
CFDN” 8 X U CCL®) % [ERIRE | tHRBROREK—E
BERICBT 2 MFTMREICY T 2v—b] (T, E
MmPBECYIav—1b) TH3EIE/I6DFET
ATz, 3o iRBERD, KEERAMKL 2, 48X
U6 RSB OEBBEREL oo RBYV TV VLI
EEBHEHRAEITIZ, H 55U Proteus vulgaris
GN 7919 X D L 7z f-lactamase #11X T, #h ¥
hOERIOTBEEAZRES ¥, i, EFIHEERIC
AL L 28 RERMEL E2EEKE LT,
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H. influenzae PRC2 2 #HBHE L L, ~IyBI U
NAD #* Zh ThERBESI0BL U 2ug/ml itk ?
X 5 WEHMUL 7z Brain heart infusion (Difco) (AT
B-broth) CTRBHEEL, £EHLH 10° CFU/ml i2Z
L 728, &% % (CDTR, CFDN 38X UfCCL) %t b
MPBECY T2V — T35S RFMEAS ¥, 1F
AARE®RICY > 7Y v T E2ITW2.5% VS — VT v
7E FEme & 0 BEE0E UBEBERRM L Uiz, ER
L2 3EENETFEREME (SEM; HEETF) kb
HOERBLEIL-BEL I,

6. B-Lactamase ZEM

B-Lactamase izxt% 5 CDTR O&EMIX, LKL
¥ —% 30°CIZRIB L 126 EEE (SHIMADZU UV-
260) =RV, UVEIK LR LI, AL ZEFD
EARZ b NVIE, BB LU /2 Klebsiella pneumoniae
379 13k D B-lactamase 2 X D, TR EFHOEHR Z2M
KAMEL TR 2o H. influenzae HF D B-lactamase
i, ABPC i & % B-broth T3 L, %% soni-
cator CHEA R R L THERBREZAM L7, 2hd
FRE L 1M BERIAWR (B-lactamase) 12T 5 BEHI D
TEWHZ UVEicLDHEL, PCG % 100 & L 748Xt
MK ERETRL 720

7. R=y ) UEEEH (PBPs) ~EEHMOMERIE

CDTR, CFDN 8X U*CCL @ H. influenzae PRC 2
D PBPs izt 2 FEEHMEDOHE X, Spratt D
EORRE LB LT, TRbbE, TULENOEAS,
[*C]-PCG & PBPs t OGN T 2 HEDORE #H
ETE2HEHEETIT> 7

#ERE % B-broth T37°C, —RIFER, SHEMER
BrRd ko cRAFtEEtcEEL, & 5125 RS
BEF PG oo MECHMARIHORA L AR OB TE

», 0.01M Y v EEN® (pH7.0) C—Ek®l, X
¥L7220ml ®10mM MgClLino0.01 M U B
(pH7.0) 2P BEL 72,

Sonicator TALE L - RE R % 3,000 g, 20 £MIM
RO, EFDOLWE S SZ100,000g, 30 FMELL
TMES %7187, BEET 1 @k, REGTETES
B20mg/mlicd kD IcMBL e, BES 30 £ &M
M7k % 7212 CDTR, CFDN 8 & U*CCL #&X1/5, 1,
5, 5MICHD 1118wz sd &dw3umi, 30°C10
AMRIES €, CORGEC3dD [“C]-PCG
(2.18 GBq/nmol/ml) %#i012, 30°C 10 2MKIG & &
7o RIE# 3 ul D 20%sarkosyl® &% 60 mg/ml PCG
(W/V) 2mMARGE DIz, TJEEBES 30 4 & 20
ul D SDS 1B ¥ 8 & Uf B-mercaptoethanol % N X #
ek T2 ML, MIEKMAY S IrE L,

N2k % 10%acrylamide gel icD¥, 60V T15
M, 90V T4EFMOERERI KR 21T > o kBIER
D H L7 gel % 7%BEBE-50%methanol # T 1 B,
7%KERE-15%methanol & THLLE L 72,

InAass 7 4 —ix, gel # DMSO THA# 2.5-
diphenyloxazole % % %A ¥ ¥ T## L, KODAK®
XR-5film iz ##H L T—80°C 14 HMIS L & ¥ 1z, BX
%, WEEH O PBPs it 2 EEBMER, [“C]-
PCG @ PBPs "D EHAMEDHEER L L TEL T,

II. # 3

1. RBRMNM

H. influenzae 46 Ko 3 5 BB D Mz Fig. 1 &
R~ L 7, CDTR @ MICs fH X 0.025 ug/ml TH YV, >t
3D CFDN, CCL, CPDX 8B X UCFTM iz#h #
©0.78, 3.13, 0.1, 0.025 ug/ml #7~"L 7z, CDTR D
P HIECFTM L RIETH - 1208, fhoEIER LD
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CDTR: cefditoren, CFDN: cefdinir, CCL: cefaclor,
CPDX: cefpodoxime, CFTM: cefteram

Fig. 1. Cumulative sensitivities of 46 clinical isolates
of Haemophilus influenzae to cefditoren and other
antibiotics.
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2. MWMEMRCE XIZTRE

H. influenzae PRC 2 DHMEIRIC B & 12T EEHID
FE% Fig. 2R L7%, CDTR %, t bMFRREH
YRR S R84, SEBIIEHITM 6 REiOMk I B
BE»o83logWA L, UL, CFDN & & U'CCL
THREBITK 1log DEL LB s ho T,

3. REIFEMHAI L SHRBEE

CDTR L finFEH 2 & rIIHWEC I 2av—bL
TR LBEOEENBHRME® Fig. 3R L,
tEMOFEEICY I 2av— NLUTER SRR, 48
MRCHER L HRBRER T RTEBNT T4 T AV b
1k, "VIBEB L VBREGIBES L,

4. p-Lactamase iZX}4 2 ZEM

MR L 7 K. pneumoniae 379 IR D F-lactamase
2HwT, CDTR, CFDN 8 X U*'CCL Ak oL
7eo MBMIEZNENOEMESE EMAIBYIDERA RS
PLEKRDDBZET, FIEERE 1 mM 3ERORN
B (4E) 2#lEL /-, CDTR, CFDN ¥ X t*CCL
DHEHEEBLUVLE 3ENFH 265nm, 4.19mM™-
cm™, 285nm, 15.7mM™-cm™ B & U265 nm, 4.78
mM™'scm™ Thot, ThoRDIEZHAWT, H
influenzae FIK D F-lactamase Xt § 3 CDTR D& E
¥ % CFDN 8 & U'CCL L leB U 7-i#& % Fig. 4 IZ7R
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CDTR: cefditoren, CFDN: cefdinir, CCL: cefaclor

Fig. 2. Bactericidal activity of cefditoren, cefdinir
and cefaclor against Haemophilus influenzae PRC
2 simulating human blood level concentrations by
the stepwise iz vitro model.
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Fig. 3.

Control

Scanning electron micrographs of Haemophilus influenzae PRC 2 exposed to

drug concentrations of cefditoren, cefdinir and cefaclor [4h] simulated by the

stepwise method. (%20,000)
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Fig. 4. Stability of cefditoren, cefdinir and cefaclor
against G-lactamase derived from Haemophilus
influenzae.
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5. PBPs izxt3 2 84

CDTR, CFDN 88X U*CCL @ H. influenzae PRC 2
D PBPs k¥ 2 EERMMEO 7 vA RS T77 4 —D
BRO—E % Fig. 512, &Y FO0%BETHERE
(Isof) % Table 127" 72, Makover & D&Y
D& >z H influenzae O PBPs % 7 D238+ 2 &,
CDTR 2 CFDN 8 & *CCL &z tk ~PBP 4 & PBP5
W EERAE 2R L, £/, CDTROPBP2iz
T AHAMEIZCFDN £ D 3% ->Tw388, CCLO%
NEFIZAEZETH- 7, 8512 [“C]-PCGC D ABHE
L7z%/%> K PBP 1~PBP 7 izt 3 3 R EF| O A
IOHEEHEL - L E2EH T %L, CDTR ® PBP
4, 535 Lo B, ZIZMICEEML EE2R
L, CFDN, CCLOZzt & D b/ NS WETH - 2,
PBP2izxf3 % CDTR @ Ls fEix, MICE® 10 %%
Bl

II1. # =

H. influenzae i3"PRIBFRBRIEDOREEE LT M. (B)
catarrhalis 8 X ' S. pneumoniae ¥ [EIBEIC B W4 BEHE
EVERLTBY, CDTR OFXEFHIINT 2 HEHFHPTE
BEETHELLEZOND,

2 i35E, HEREICEIKAME H. influenzae %R
L, CDTROt FiiF#EEICY S 2 v—LIRBT
TOFRBEAE ZORET BT 2HEOHEELOR
8, H. influenzae B ¥ O B-lactamase X 3 5 X E
¥, &5 PBPs icxtd 2 HMEEMRETL 20

CDTR RSB & iz H. influenzae 3t L T,
CFDN 8L U'CCL & W bENIHE N ERL, WHE
bR s ho e, TNIX H influenzae H¥D -
lactamase Xt L CIEHEICLER T &, & 52 PBPs
NDEVWHEEERMNEER LI E»oRBENS,
72, H. influenzae ¥ D B-lactamase i TEM & peni-
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Fig. 5. Competition of cefditoren, cefdinir and
cefaclor for penicillin-binding proteins of
Haemophilus influenzae PRC 2.

Table 1. Competition of cefditoren. cefdinir and cefaclor with
[“C]-1abelled penicillin G to PBPs in the cytoplasmic
membrane of Haemophilus influenzae PRC 2

Lio{gg/ml)
Antibiotic
(m/m) pRP1 2 3 4 5 6 7
Cefditoren 0.025 >3.13 0.283 > 3.13 0.0249 0.0328 - > 3.13
Cefdinic  0.78  2.26 0.0877 >19.5 0.12%6 0.121 - >I95
Cefaclor  3.13  9.49 0.368 427 2.3 1.83 - >3

—: Not detected

cillinase TH Y '®, CDTR 3 Z @ PCase it EETdH 3
T ELER I,

CDTR OBBEHBRIC B LIZTHEICODVWTRE, t b
MAPBEICY I a2 — LR L, BOBRE5INE
HoOMmPREL, BEEEbRELLTVE D, —F
BREICEy b LERICB T 2ME~OERREAKNTO
FFR2BRCERL W  LRELZ RV, Libo
T, CDTROE piIFBREICY I 2V — &R ERE
BT ABREERATHE, CFDNBLIUCCL LY bERT
B, BHOBRIIBVLT O/ IVIERS L UBEEHS
FRETHo T2, In vitro BT AHERAIOME LML
FHIRTZEIC 12, PIEAOE MEBPBEEIcy S 2V
— b+ U7z model system #5H 33 Z EBNRZYUTHS
DEFEIOND, ¥, BAEA—-bYIav—vari
2L VMNP EBERBCBT IRBFERHOBREYD
613.14)°

BR DEFL H. influenzae ¥ D PBPs ¥ OESE
MEOHEBRE S L, ETHEL 2354, CDTRIR
PBP4, 5 c@WHMMEETRL, CFDN X *CCL ®
rho iV bELWENEERT L E2ED ., H
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Antibacterial activity. bactericidal effect and fB-lactamase stability of CDTR, and
its binding affinity to PBPs against clinical isolate of Haemophilus influenzae

Masaki Shimizu, Toshihiko Takata, Shinji Masuyoshi
and Takashi Yoshida
Phamaceutical Research Center, Meiji Seika Kaisha, Ltd.,
760 Morooka-cho, Kohoku-ku, Yokohama 222, Japan

The MIC distribution, bactericidal activity and S-lactamase stability of cefditoren (CDTR). the
active form of an oral cephalosporin cefditoren pivoxil (CDTR-PI), against a clinical isolate of
Haemophilus influenzae, as well as its affinity for penicillin-binding proteins (PBPs) were compared
with those of other reference compounds. The results were as follows.

1. The MICs value of CDTR against 46 strains of H. influenzae was 0.025 ug/ml, which was
almost the same as that of cefteram (CFTM) but superior to that of cefdinir (CFDN), cefaclor
(CCL), and cefpodoxime (CPDX).

2. The in vitro bactericidal activity of CDTR against H. influenzae PRC 2 was superior to that
of CFDN and CCL at concentrations simulating human blood levels after 6 hours. Under these
conditions, after 4 hours H. influenzae treated with CDTR in this model simulating the human
blood level showed filaments, bulges and bacteriolysis by scanning electron microscopic
observation.

3. The affinity of CDTR for PBP4 and PBP5 among the PBPs of H. influenzae PRC2 was
higher than that of CFDN and CCL. Its high affinity was paralleled by its strong antibacterial
activity.

4. The relative rate of hydrolysis of CDTR by B-lactamase was determined. CDTR as well as
CFDN was very stable to S-lactamase derived from H. influenzae.



