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Novel T-type blockers identified in CaV3.2 state-dependent fluorescent assay
effectively suppress seizures
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Epilepsy is a complex disorder of spontaneous recurrent seizures where voltage-gated ion
channels are favored as drug targets as they are essential for the initiation and propagation of
neuronal firing and are likely to be involved in seizure generation and maintenance. In particular,
T-type calcium (Ca2+) channels have been implicated in the pathophysiology of absence epilepsy
and other seizure types as well as the mechanism of action of anti-absence drugs. Current
treatments for absence epilepsy, such as exthosuximide and valproate, are believed to act via
GABA receptors, sodium channels and Ca2+ channels, however, the contribution of Ca2+
channels to the method of action of the existing absence treatments is still somewhat unclear. To
assess the role of T-type channels in different seizure types, novel, selective T-type Ca2+ channel
antagonists, NP169941 and NP169944 were identified in a state-dependent fluorometric imaging
plate reader assay and their effects confirmed on exogenously expressed CaV3.2 and native Ttype calcium channels. Further, we demonstrate that these compounds have a potent effect invivo by suppressing absence seizures in the Genetic Absence Epilepsy Rats from Strasbourg and
correlated this with effects on neuronal burst firing in-vitro. These novel blockers significantly
slowed the cycle frequency of the SWDs in GAERS, in contrast to the effect of ethosuximide
and valproate, indicating a differential action on the thalamocortical to current absence
treatments. NP169944 also suppressed seizures in 100 % of animals tested in the 6 Hz and MES
mouse models with an ED50 of 102 mg/kg and 59 mg/kg respectively.

