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Fig. 1 Zonisamide effects on patients with Parkinson dis-
ease; an open trial.
Effects were evaluated at 0 and 12 weeks after zo-
nisamide administration was begun.
a: Effects of UPDRS (II (on) , 1T (off) and IIT (on)
b: Effects of Yahr staging (off) and Off time per day
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Fig. 2 Effects of the levels of dopamine and its metabolites
in rat striatum.
Vehicle ( [] ) (n=4), zonisamide treatment of 20 mg/kg/
day (4) (n=3), or 50 mg/kg/day () (n=5) to rats for 14
days resulted in significant dose-dependent elevation of
the levels of dopamine in the striatum. There were no sig-
nificant differences in the DOPAC or HVA level.
*: p < 0.05 compared with vehicle. Values are mean + SD.
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Fig. 3 Effects of zonisamide on TH activity.
Zonisamide treatment (50 mg/kg/day) resulted in a signifi-
cant increase in TH activity. (n=4, each group)

*:p < 0.05 compared with vehicle. Values are mean + SD.
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Fig. 4 Effects of zonisamide, NiClz and apamin on the TH
mRNA/GAPDH mRNA ratio in SH-SY5Y cells.
Treatments of SH-SY5Y cells with zonisamide (20uM) ,
NiClz (100uM) and apamin (300nM) caused a significant in-
crease in the TH mRNA/GAPDH mRNA ration at 12
hours after zonisamide administration. (n=6, each group)
*:p < 0.05 compared to control. Values are mean + SD.
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Fig. 5 Effects of zonisamide, NiCl2 and apamin on the lev-
els of TH protein in SH-SY5Y cells.
Treatments of SH-SY5Y cells with zonisamide (20uM),
NiClz (100uM) and apamin (300nM) caused a significant in-
crease in TH immunoreactivity at 24 hours after zo-
nisamide administration. (n=3, each group)
*:p < 0.05 compared to control. Values are mean + SD.
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Abstract
The discovery of an antiparkinsonian drug, zonisamide

Miho Murata, M.D., Ph.D.
Department of Neurology, National Center Hospital of Neurology & Psychiatry

We serendipitously found that zonisamide (ZNS), an antiepileptic agent, has beneficial effects on Parkinson
disease. A 25 mg once a day of ZNS (200-600 mg/day for epilepsy), significantly improves motor function of ad-
vanced patients with Parkinson disease. Its effects maintained at least one year even in patients with advanced
stage.

It was finally approved as an anti parkinsonian agent in Japan on January 2009. As the mechanism of anti-
parkinsonian effects of ZNS, we showed that ZNS increases dopamine contents in the striatum by activating
dopamine synthesis through increasing the levels of tyrosine hydroxylase (TH) mRNA and TH protein. It moder-
ately inhibits monoamine oxydase (MAO) activity. ZNS shows significant inhibition on T-type Ca" "channel. It may
also affect the beneficial effects of ZNS on Parkinson disease. ZNS also showed neuroprotective effects on several
parkinsonian models. It markedly inhibited quinoprotein formation and increased the level of glutathione by en-
hancing the astroglial cystine transport system and/or astroglial proliferation through S1008. We will verify the
neuroprotective effects of ZNS on patients with Parkinson disease and study the factors responsible for the indi-
vidual difference of the effects of ZNS by using genome wide association study (GWAS) in the near feature.

(Clin Neurol 2010;50:67-73)
Key words: Zonisamide, Parkinson disease, dopamine synthesis, neuroprotection




