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CTM-HE oEMFA CTM i B EST#E%R
st oftsE an o, WEE L L T cefaclor
(CCL : EFFRBEHRASH) 2FERAL
2. PBPs ixxt3 % CTM DFEABRMMEDOREE

PBPs (o0t ¢ 2 & |k, Spratt OHE? &

—WUELEHESDAHETITR>1Y $45b5
B2 Staphylococcus aureus 209 P, S. aureus 108
-1 (MRSA), Streptococcus pneumoniae 19n,

Enterococcus faecalis 1, Escherichia coli NIH] JC
-2, Proteus wvulgaris 33 8 X U8 Haemophilus
influenzae ATCC 9334 O HHA% DML % 500
ml #E# 2 L~ 12 200 ml ORI R T IR & A
nrboek (341.21) »o&EDi, E coli, P
vulgaris, S. aureus B LU E. faecalis (2% L-
broth* %, S. pneumoniae D¥EFE 213 Trypticase
Soy broth 2 5% M 7 v FE@bmFE£MA 724D %,
H. influenzae ® % 1121& BHI-broth {2 2 ug/ml @
NAD & 10 zg/ml @ Hemin 2N Z 72 5E#i % A L
7z EMER% 0.01M YV > & buffer (pH7.0) T¥
%L, 8ml ®10mM MgCl,mo0.056M YV ~ &
buffer (pH7.0) {2 #F## L 72, BRANSON SONIFIER
T, E. coli 8LV P wvulgaris, H. influenzae, E.
faecalis 1¥ 20 ke, #h%E 20%, OUTPUT 40 watts 2
5 3 [, S aureus (& 2 43 10 [E, S. preumoniae
2R 2@, 140 1 BloMKIIEE ELETHE
Bl 7z, 3,000XG, 10 MO GHELECTHE B
&, ZOLER 10,000XG, 30 5RH&EE L L CHsEHE
SrEDT, EES% 200 41 © 10mM MgCl, /il
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Fig.1 Competition of cefotiam and cefaclor for penicillin-binding
proteins of Staphylococcus aureus 209P
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Fig.2 Competition of cefotiam and cefaclor for penicillin-binding
proteins of Staphylococcus aureus 108-1

0.05M Y ~# buffer CEFEEL, B&E L T—HE%
#1%H buffer AL TEHEED 15~20 mg/ml
1272 % & 5 WCRRES OIFHER % B L 72630 xl DRE
B M EHIR I RBE O 11 fEOEFIBH % 3 p1 N
Z, 30°C 10 AERICE ¥z, X513 ul D MC-
PCG A # (0.15 4Ci : 373 g/50 £Ci/ml :
AMERSHAM) & 30°C 10 ARG S €720 3ul D
60 mg/ml cold PCG /1 20% (w/v) salcocyl ¥
EINZ, BRI 20 HEHEL TRICELDB L LD
2, WIS %EH» L7z, 10,000XG, 30 D&
LTHEZDHOTEE S 2R E, FIF 304115

ul @ SDS-buffer (0.2M Tris-HCl pH 6.8 ; 3%
SDS ; 30% glycerol ; 0.002% bromophenol blue)

& 5 ul @ g-mercaptoethanol 0% 7z, D 30 ul
% acrylamide 10%, bis-acrylamide 0.06% ® slab
gel 12 100 V TESIKEIL 72, S. aureus @ PBP i&
8% acrylamide, 0.06% bis-acrylamide %%
B%® D slab gel ALz, WKBIX N2 gel LOE
B % BB -methanol TEIZE L, ®EK 2, 5-di-
phenyloxazole (PPO) % dimethylsulfoxide
(DMS)HTIRAAZ €, KEDRBELEL 12, &
L7z gel Z KODAK RP Royal X-Omat film &
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Fig.3 Competition of cefotiam and cefaclor for penicillin-binding
proteins of Streptococcus pneumoniae 19n
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Fig.4 Competition of cefotiam and cefaclor for penicillin-binding
proteins of Enterococcus faecalis 1

WEL, —80°C T20 HMA v bHTRHE ¥,
3. CTM &~ 7 R5E M ¢ LOBMNINAH - &
BER

Mg i IcR 8 588~ ADBERE%, 10% fetal
calf serum f F 12 #5541 (HABEHRAEH) T%
> THRERL, [FIHEH#L 5 ml i 108 cells/ml 12723 &
SWEES Rz, 0 0.1ml (10% cells) £A4/3—2X
Y vy 7% I Jz 24 K FALCON multi dish @ %&
well WL, 37°C 5% CO, FE T T 30 S HE#HE
%, FEH# Iml ¥F2o%M2 T 51—K CO, B

PR, ERABEEMEE 2K &, 20% L-CM
(conditioned medium of L-929)® #¥Ri0L 7[5
#1ml PT2EMA COBELT Mg ®EMHEMLL
7zo —% L-broth FTIREEE L 72 E. coli NIH]
JC-2% M¢ D50fFE (5X10° cfu/well) HREL
7zo R —HXEI 1~1/16 MIC ® CTM % &
miiz, &6 CO, B % 5 BT R o 2tk, H 3
— AU v 7ERDH L saline G THEF#% methanol
BEZEL, GIEMSA &L CHEGEREL 2,
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Fig.5 Competition of cefotiam and cefaclor for penicillin-binding
proteins of Escherichia coli NIH] JC-2
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Fig. 6 Competition of cefotiam and cefaclor for penicillin-binding
proteins of Proteus vuigaris 33
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1. CTM @ PBPs k7 2 E&HEAHE

B2 S, aureus 209P @ PBP x93 % CTM O
EEEAMEE, CCLOZFNEERT L g 1Dk
B PBP 1B & U2 3&5HMMEL CTM
DFHRE, st CTM 48 CCL X D ELH TN
DEREEBE R OBEETH S, LHL MRSA TH
2 S aureus 108-1 Ti3 fig. 2D & BYH PBP2 X
LT CTM ©A» CCL & h BuWiAHMEL R

24 DD, MRSA 58 ® PBP2 3L Tid CCL D
FRETHESRRMELEL 272, S, preumoniae 19
n @ PBP TiX, PBP 1B, 1A BLX U 2B kX7 5
CTM DO#EEEMNMX fig. 30 8Y, CCLXD»
BOEMo, LU PBP 2B iZxtd 2 & EMM
BRECERR Mo, E. faecalis 1D PBP ik
CTM #% PBP2 iZxf3 2 &AM CCL g5
ftiix CCL O ABEWEAMER L, &< CCL
BAEED PBP 112 CTM & D 27z b iM%
AU EPHENTH S (fig. 4).
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Fig. 7 Competition of cefotiam and cefaclor for penicillin-binding
proteins of Haemophilus influenzae ATCC9334

Fig.8 Death of mouse macrophages phagocytizing normal cells of
Escherichia coli NIH] JC-2 grown without drugs, at 5h after

infection

E. coli NIHJ JC-2 @ PBP iz, CTM O FH34H
M HEEEAMIZCCL LV EV, fig. 5D EBY
£ <2 PBP 1A, 1B, 3t d 2 CTM Q@M
CCL & Diid o7z, P vulgaris 33 M PBP #fL
T CTM b CCL & fig. 6D :BDIFEALYRAL
BEDOBEBENEET L, H influenzae ATCC
9334 @ PBP i3 %5 CTM DESEAMIZ, CCL

DZENELD bsEL oz (fig. o EKKXEBEDTH
%5 PBPlicxdd 3 CTM OFESEMES CCL &0
G T2,
2. TUREE M¢é £ CTM ORANAE - BRE
e

E coli <7 AKEE Mg KBREsE¥L L, Mg
BRESBRHET 2, SHM%BICIE fig. 8D :rBIHE
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Fig. 9(a) Mouse macrophages phagocytizing filamentous cells of Es-
cherichia coli NIH]J JC-2 grown with 1MIC of cefotiam, at 5h
after infection

Fig. 9(b) Mouse macrophages phagocytizing filamentous cells of Es-
cherichia coli NIH] JC-2 grown with 1/2MIC of cefotiam, at

5h after infection
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Fig. 9(c)Mouse macrophages phagocytizing filamentous cells of Es-
cherichia coli NIH]J JC-2 grown with 1/4MIC of cefotiam, at
5h after infection

Fig. 9(d) Damaged mouse macrophages phagocytizing cells of Escheri-
chia coli NIH] JC-2 grown with 1/8MIC of cefotiam, at S5h
after infection
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Fig. 9(e) Death of mouse macrophages phagocytizing cells of Escheri-
chia coli NIH] JC-2 grown with 1/16MIC of cefotiam, at 5h
after infection

RATHEL M¢ 2BELTHEETZ, LaL 1 PBPs Zi¥, CCL L EREDESEMMETH 22,
MIC ® CTM % 3% &€ 5 &, M¢ it filament 1t CTM #* CCL & D ZOBExT 2 HEIHEBD

L-Efiles X<ARFL, fig. 9@ DEeBHHELL B, FRARCBY HEFMMEOZETIZRL, 20
D2DOHBEMBESND, CTM 1/2 MIC #EFETFTTH BOMES Ic B g-lactamase 12, & VEERLDHT
fig. 9b)D EBY Mg ICABE XN filament RO b3,

EHEEZRE S NS EA TEMIED density & MRSA ¥E® PBP2 ® E. faecalis ® PBP =3¢

FTuRooshsd, CTM /4 MICHETTLREL THREEMMS CCL £ 043 ki, FEOH
EOELELREBD SN, fig. ()DEBD Mé 3B BT 2MENNBFCEHEHAL I 51D TH
gahikv, LrL CTM 1/8 MIC #E T i fig. 3,
IdoEsYh, REsNT-EHIZOMITZARMELIE CTM HEMmIR & OBHIER b REFT, 1/4MIC
A, BEEERII: Mg BEIDES k%, CTM FETTYVRAEE M 1 E coli Blila: k(A&
1/16 MIC EfE T TIXE O MR PR X EAIFEERE BNt T2G8BoNT, ZOBHOEEIX ce
B LEET, Mé 12 fig. 9D BhBEE N, phem ZRHAWE L L TFHHLbDEEL 6N D,
CTM-HE i, EERETHS CTM 2375 AR

- = HEB LU REFOFRCh DS T, BEDS T

CTM-HE 0 #EMRE CTM i, S. aureus, S. LEEREICRECHENR2RL, 2ORESRIE P
prneumoniae, E. coli B &V P. vulgaris DTEFAR vulgaris B, —MOFHBHK b B L HDT CTM-
PBPs 3L CCL & 0 BWEEHMAM%EZRL I, HE OBHNERHRIFTHNIE, REEEELS LV

EXCEOEFCHLRAD S. aureus PBP2, S BEQREALBECBY 5 BES L UHSEOR
pneumoniae PBP 1A, 1B, 2A, 2B, E. coli ® PBP Bfif i —RBIREA L U CERAMOB W Z L g
1A, 1Bs, 3Z il CCL WE2EMMERT I L Eha,

i, COERMBINSOBHIBORENERT B

BrEMIF-bDEEZOND, P vulgaris O
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CEFOTIAM HEXETIL, A NEW ORAL CEPHALOSPORIN ;
BINDING AFFINITY TO PENICILLIN-BINDING PROTEINS
AND SYNERGISTIC EFFECT ON PHAGOCYTOSIS AND KILLING
OF BACTERIA WITH CULTURE MACROPHAGES

TAKESHI YOKOTA, Kyoko ARAI and EIKo SUZUKI
Department of Bacteriology, School of Medicine,

Juntendo University, 2-1-1 Hongo, Bunkyo-ku, Tokyo 113, Japan

Cefotiam (CTM), which is the active moiety of a new oral pro-drug, cefotiam hexetil (CTM-HE),
showed high affinity to the penicillin-binding proteins (PBPs) of Staphylococcus aureus, Streptococcus
prneumoniae, Proteus vulgaris and Haemophilus influenzae.

The high binding affinity of cefotiam to the lethal target PBPs, which was superior to that of
cefaclor, was consistent with its strong bactericidal activity against these pathogens.

Synergistic effect of cefotiam on phagocytosis and killing of bacteria with cultured mouse macro-
phages was comparable to that of other cephem antibiotics.



