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Fig. 1 Effects of K™ evoked stimulation on hippocampal
extracellular glutamate level. The figures illustrate
the changes in hippocampal extracellular glutamate
level by sustained perfusion of HKMRS (100 mM
of K*including modified Ringer’s solution) or
IKMRS (50 mM of K* including modified Ringer’s
solution). The opened columns show the perfusion
with modified Ringer’s solution (MRS). The strip-
ped columns show the perfusion of each HKMRS
or IKMRS. Ordinate indicates the hippocampal ex-
tracellular glutamate level ( # M), and abscissa in-
dicates time in minutes (min).
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Fig. 2 Effects of zonisamide on K* evoked hippocampal glu-
tamate release. The opened columns show the perfu-
sion with modified Ringer’s solution (MRS) including
1 mM of zonisamide (ZNS). The stripped columns
show the perfusion of each HKMRS (100 mM of K*
including modified Ringer’s solution) or IKMRS (50
mM of K*including modified Ringer’s solution) con-
taining 1 mM of ZNS. Ordinate indicates the hippo-
campal extracellular glutamate level ( # M), and ab-
scissa indicates time in minutes (min). ZNS inhibited
K* evoked glutamate release significantly.
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Fig. 3 Effects of carbamazepine on K* evoked hippocampal
glutamate release. The opened columns show the per-
fusion with modified Ringer’s solution (MRS) includ-
ing 100 #M of carbamazepine (CBZ). The stripped
columns show the perfusion of each HKMRS (100 mM
of K~ including modified Ringer’s solution) or IKMRS
(50 mM of K* including modified Ringer’s solution)
containing 100 #M of CBZ. Ordinate indicates the hip-
pocampal extracellular glutamate level ( #M), and ab-
scissa indicates time in minutes (min). CBZ inhibited
K* evoked glutamate release significantly.
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Fig. 4 Comparison between the effects of antiepileptic drugs on K~ evoked

hippocampal glutamate release.

The hippocampal extracellular glutamate release was measured
in perfusates for 60 min during perfusion with HKMRS (100 mM
of K*including modified Ringer’s solution) or IKMRS (50 mM of
K~ including modified Ringer’s solution) containing 1mM of ZNS
(stripped column), 100 # M of CBZ (closed column) or no agent
(opened column: control).

(I) indicates the effects of ZNS and CBZ on initial transient rise of
K* evoked hippocampal glutamate release. Ordinate indicates the
mean levels of initial transient rise of K evoked hippocampal glu-
tamate release (mean=+SD, n=6), and abscissa indicates time in
minutes (min).

(IT) indicates the effects of ZNS and CBZ on later phasic rises of
K* evoked hippocampal glutamate release. Ordinate indicates the
mean levels of later phasic rises of K*evoked hippocampal glu-
tamate release (mean=*SD, n=6), and abscissa indicates time in
minutes (min). These data were analyzed statistically by two-way
analysis of variance with Tukey’s multiple comparison test
(*+:p<0.01, *:p<0.05).
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Summary

Effects of Zonisamide and Carbamazepine
on Ca?* and K* evoked Hippocampal Glutamate Releases

Motohiro Okada, Yuko Kawata, Kazuhiro Kiryu, Kazumaru Wada,
Kazuhisa Mizuno, Hiroichi Tasaki and Sunao Kaneko

The effects of antiepileptic drugs, carbamazepine (CBZ) and zonisamide
(ZNS) on Ca?* and K* evoked hippocampal glutamate releases were moni-
tored by using dialysis electrode in an attempt to elucidate their antiepileptic
mechanisms of action. An increase in extracellular K* level produced concen-
tration-dependent rise of hippocampal extracellular glutamate. This K-~
evoked hippocampal glutamate release was composed of two phasic rises
which were composed of an initial transient rise and a series of multiple pha-
sic rises. An increase in extracellular Ca?* level did not affect hippocampal
extracellular glutamate level, however, an increase in extracellular Ca?* level
enhanced K* evoked hippocampal glutamate release. Therapeutic concentra-
tion of both CBZ and ZNS did not affect basal hippocampal extracellular glu-
tamate level, whereas these antiepileptic drugs inhibited K+ evoked hippocam-
pal glutamate release. In addition, therapeutic concentration of CBZ and ZNS
inhibited the stimulatory effects of Ca?* on K~ evoked hippocampal glutamate
release. These results indicate that, at least partially, glutamate is involved in
the mechanisms of antiepileptic action of CBZ and ZNS.
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