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Antiepileptic mechanisms of zonisamide on astroglial transmission
via astroglial kynurenine pathway
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Fig. 1 Effects of 1 week (chronic) administration
of 1uM 3H-KYN on extracellular levels of
KYN, KYNA, XTRA, CNBA and QUNA.
Data are mean of KP metabolite levels
(nM : N=12). *P<0.01 (student T-test) .
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Fig. 2 Effects of 3ug/mL TeNT, 1 mM FLC and 1uM TTX on extracellular levels of KYN, KYNA, XTRA,
CNBA and QUNA. Data are mean of KP metabolite levels (nM: N=12).
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Fig. 3 Effects of chronlc administration of 100
uM ZNS on astroglial releases of KYNA,
XTRA, CNBA and QUNA. Data are mean
of KP metabolite levels (nM : N=12).
*P<0.01 (student T-test) .
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Fig. 5 Interaction between chronic administrations
of 100U/mL IFNy and 100uM ZNS on
astroglial releases of KYNA, XTRA, CNBA
and QUNA. Data are mean of KP
metabolite levels (nM : N=12). *P<0.01
(student T-test).
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Fig. 4 Effects of chromc admlmstratlon of 100
U/mL IFNy and 100U/mL TNFa on
astroglial releases of KYNA, XTRA,
CNBA and QUNA. Data are mean of KP
metabolite levels (nM : N=12). *P<0.01
(student T-test).
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Fig. 6 Interaction between chronic administrations
of 100U/mL TNFa and 100uM ZNS on
astroglial releases of KYNA, XTRA, CNBA
and QUNA. Data are mean of KP
metabolite levels (nM : N=12). *P<0.01
(student T-test).
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Summary

Antiepileptic mechanisms of zonisamide on astroglial transmission via astroglial
kynurenine pathway

Shunsuke Tanahashi, Kouji Fukuyama, Motohiro Okada

To clarify antiepileptic mechanisms of zonisamide (ZNS), this study determined the effects of
ZNS on astroglial transmission associated with kynurenine (KYN) pathway of cultured
astrocytes. Interaction between cytokines [interferon-y (IFNy) and tumor-necrosis factor-a
(TNFa)] and ZNS on astroglial releases of KYN metabolites, kynurenate (KYNA),
xanthurennate (XTRA), cinnabarinate (CNBA) and quinolinate (QUNA) were determined by
extreme liquid chromatography with mass spectrometry. Chronic ZNS administration increased
astroglial releases of KYNA (endogenous NMDA/AMPA agonist), XTRA (endogenous II-
mGIluR agonist) and CNBA (endogenous III-mGluR agonist), but did not affect QUNA
(endogenous NMDA agonist). Under chronic IFNy treatment, ZNS increased astroglial releases
of KYNA, XTRA and CNBA, but decreased QUNA release. Under the chronic TNFa
treatment, ZNS increased astroglial releases of KYNA and XTRA, but decreased QUNA release
without affecting CNBA release. These results suggest, at least partly, that enhanced astroglial
releases of KYNA, XTRA with reduced QUNA release induced by ZNS are involved in the
mechanisms of antiepileptic action of ZNS.
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