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Fig. 1. Chemical structures of B-lactams and B-lactamase inhibitors.
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Fig. 2. Effect of B-lactamase inhibitors on the receptor binding of
Y-aminobutyric acid.
Each point represents the mean of two separate experiments.
Each experiment was carried out in duplicate.
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Fig. 3. Effect of B-lactams on the receptor binding of
Y-aminobutyric acid with or without B-lactamase inhibitors.
Each point indicates the mean of two separate experiments.
Each experiment was carried out in duplicate.
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Effect of [-lactams and [-lactamase inhibitors on the receptor
binding of Y-aminobutyric acid in mouse synaptic membranes

Seiji Hori and Jingoro Shimada
Division of Clinical Pharmacology, Institute of Medical Science,
St. Marianna University School of Medicine
2-16-1 Sugao, Miyamae-ku, Kawasaki 216, Japan

To enhance the antimicrobial activity of 3-lactams, 3-lactamase inhibitors have been developed
and concurrently administered with j3-lactams. [3-lactams are well known to have potent convul-
sant activity. Since [3-lactamase inhibitors have similar chemical structures to j2-lactams, it is
important to know whether these inhibitors might have convulsant activity. To solve this problem,
we studied the effect of 3-lactamase inhibitors, as well as 3-lactams, on the receptor binding of 7-
aminobutyric acid (GABA), an inhibitory transmitter in the central nervous system. Cefopera-
zone inhibited GABA receptor binding in a concentration-dependent manner (IC50=8.4 mM).
GABA receptor binding with amoxicillin and piperacillin was 80 and 70% of control binding,
respectively, at the concentration 100 mM. Clavulanic acid, sulbactam and tazobactam hardly
inhibited GABA receptor binding. Furthermore, these 3-lactamase inhibitors did not enhance the
inhibitory activity of 8-lactams on GABA receptor binding. These in vitro results suggest that 3-
lactamase inhibitors might have weak convulsant activity and that they might not enhance the

convulsant activity of j-lactams.



