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Fig. | Relative hydrolysis rates of various cephems
by cephalosporinase-type p3-lactamases of
gram( — )rods
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Fig. 3 Competition of CTRX for penicillin bind-
ing proteins of E. coli NIHJ JC-2
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Fig. 5 Competition of CTRX for penicillin binding
proteins of V. cholerae 569B
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Fig. 4 Competition of CTRX for penicillin binding proteins of
S. marcescens 13
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Fig. 6 Competition of various cephalosporin derivatives for
penicillin binding proteins of V. cholerae 569B
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Fig. 7 Competition of various cephalosporin derivatives for
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Fig. 9 Scanning electronmicroscopy of
cultured mouse macrophages
phagocytizing E. coli NIHJ JC-2
cells in the absence of drugs

Fig. 10

Scanning electronmicroscopy
of cultured mouse macrophages
phagocytizing E. coli NIHJ
JC-2 cells in the presence of
MIC (0.05 wg/ml) of CTRX

Fig. 11 Scanning electronmicroscopy
of cultured mouse macrophages
phagocytizing E. coli NIHJ
JC-2 cells in the presence of
1/2MIC (0.025 ug/ml) of
CTRX
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CEFTRIAXONE (Ro 13-9904), ITS STABILITY TO B-LACTAMASES,
AFFINITIES TO PENICILLIN-BINDING PROTEINS (PBPs)
OF GRAM-NEGATIVE BACTERIA, AND THE SYNERGY
WITH THE COMPLEMENT AND MOUSE CULTURED MACROPHAGES

TAKESHI YOKOTA, REIKO SEKIGUCHI and Eiko Suzuki

Department of Bacteriology, School of Medicine, Juntendo University

A long-acting 3rd generation cephem antibiotic, ceftriaxone (CTRX, Ro 13-9904) was confirmed to be
stable against various types of (-lactamases, except the type III (TEM) encoded by plasmids in gram-negative
bacilli and the type IC controlled by the chromosones of Proteus vulgaris, Pseudomonas cepacia, Bacteroides
fragilis etc., by which the antibiotic was hydrolysed in some extent.

CTRX was found to possess a high binding affinity to the penicillin-binding proteins (PBPs) IA, IB,
Ic and 3 fractions of Escherichia coli, Serratia marcescens and Vibrio cholerae, which have been under-
stood as essential cross-linking enzymes for the murein biosynthesis required for the cell-elongation. This
fact may indicate that the antibiotic is highly bactericidal. Since the antibiotic has a high binding capacity
to the serum proteins, it was difficult to demonstrate the synergy of the bactericidal effect with the serum
complement in vitro. However, cells of E. coli were well engulfed and digested by mouse cultured macro-
phages in the presence but not in the absence of sub MIC of this antibiotic.



