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Fundamental Research for an Innovative Drug Discovery Based on the Molecular
Pathomechanisms of Refractory Epilepsy Using a Multidimensional Approach.
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In human epilepsy, numerous genetic mutations were identified, and
simultaneously, genes believed to be responsible for naturally occurring epilepsy in animals were
also identified. Based on this information, model animals for Dravet syndrome were created,
revealing abnormalities in synaptic function and the relationship between brain development and the
onset of symptoms. Furthermore, stem cells established from epilepsy patients were differentiated
into neurons, elucidating their molecular pathology. Building on this, drugs and compounds capable
of intervening in the pathology were explored from multiple angles. Two candidate compounds were
identified, and analyses were conducted on their blood-brain barrier permeability and other
properties to serve as seeds for antiepileptic drugs. Additionally, it was found that these
compounds improve epilepsy symptoms and reduce mortality in genetically modified animal.
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