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Fig. 2 Competition of Ceftizoxime (CZX)and other
cephalosporin derivatives to  penicillin
binding proteins of Escherichia coli NIH]
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Footnote: Numbers mentioned under the name
of drugs indicate amounts added in gg/ml to
the membrane fractions 10 minutes before the
addition of !4C-Penicillin G.

Fig. 3 Densitometry of fluorographs of Esche-
richia coli NIH] JC-2 penicillin binding
proteins that were pretreated with 1lug/
m] of Ceftizoxime (CZX) or Cefotaxime
(CTX) for 2 to 12 min before the addition
of 14C-Penicillin G
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Fig. 4 Competition of various [-lactams
to penicillin-binding  proteins  of
Escherichia coli NIH]J JC-2 and
Vibrio cholerae E2
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Footnote: One microgram per ml each of Ceph-
aloridine ‘CER,, Pivmecillinam (MPC), Cefur-
oxime (CXM, and Cefoxitin (CFX, was added
to the membrane fractions 10 min before the
addition of 14C-Penicillin G to erase the la, 2,
la and 3, and 5 and 6 fractions of the both
microbes, respectively.

Fig. 5 Competition of new cephalosporin der-
ivatives and Pivmecillinam to penicillin
binding proteins of Escherichia coli
NIHJ JC-2 and Vibrio cholerae E2
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Footnote: One microgram per ml each of
Ceftizoxime (CZX), Cefotaxime (CTX),
6059-S, and Pivmecillinam (MPC) was
added to the membrane fractions 10 min
before the addition of 14C-Penicillin G.
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Table 2 Minimal growth inhibitory concentrations
of Ceftizoxime (CZX) and other cephalos-
porins against E. coli NIH] JC-2 and V.

cholerae E 2
Name of drugs 11;411}(!:; }?:—12;' coli x;(.: ltEOZ V. chol-
Cephaloridine 6.254g/ml 254g/ml
Cephalexin 12.5 25
Cefazolin 3.13 12.5
Cefoxitin 1.56 6.25
Cefmetazole 1.56 6.25
Cefuroxime 6.25 0.78
Cefotaxime 0.1 - 0.05H__ _
Ceftizoxime 0.1 0.05
6059- S 0.1 0.39

*The MICs were determined by the liquid medium
dilution method (L broth) with 2x106 cells per
milliliter inoculum.
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Fig. 6 Bactericidal effect of subinhibitory doses of Ceftizoxime (CZX), Cefotaxime
(CTX), and Cefazolin (CEZ) in the presence and absence of human serum

and guinea pig complement
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Fig. 7 Micrograph of mouse macrophages pha-
gocytizing the cells of Escherichia coli

NIHJ JC-2 in the presence of ¢ MIC

of Ceftizoxime (CZX):37°C for 5 hrs

N

Fig. 8 Micrograph of mouse macrophages
phagocytizing the cells of Escheric—
hia coli NIHJ JC-2 in the presence
of 1% MIC of Cefazolin (CEZ): 37°C

for 5 hrs

Fig. 9 mouse macrophages

Micrograph of
phagocytizing the cells of Escherichia
coli NIHJ JC-2 in the absence of drugs:
37°C for 5 hrs
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CEFTIZOXIME (CZX), A NOVEL CEPHALOSPORIN WITH
HIGHT AFFINITY FOR PENICILLIN-BINDING PROTEIN 1b
OF ESCHERICHIA COLI AND VIBRIO CHOLERAE
(BIOTYPE EL TOR)

TAKESHI YOKOTA and REIKO SEKIGUCHI
Department of Bacteriology, School of Medicine, Juntendo University

Penicillin-binding proteins (PBP) are elucidated as the target enzymes of [-lactam drugs, which are
necessary for the final biosynthetic step of murein in the bacterial cell wall. Ceftizoxime (CZX), a novel
cephalosporin possessing the methoxyimino radical on the 7-Z(2) position and no side chain on the 3 position,
manifests strong affinities to the la, 1b and 3 fractions of PBP of Escherichia coli and Vibrio cholerae. Since
the 1b fraction has been understood as an essential enzyme for the murein-biosynthesis required for cell-
elongation and CZX is the most potent inhibitor for the 1b fraction ever known, its bactericidal activity is
expected to be significant. In fact, the drug exhibits stronger bactericidal effect on E. coli cells than
cefazolin (CEZ) and cefotaxime (CTX). Furthermore, it was demonstrated that E. coli cells grown in the
presence of a subinhibitory dose of CZX are easily killed by the complement in mammalian sera and easily
phagocytized by cultured macrophages derived from mice. Although that phenomenon is common in the 7-Z
(2)-methoxyimino derivatives of cephalosporin, CZX is more prominent than cefuroxime and CTX in this
respect.



