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1)Data acquisition and analysis:

Our research was conducted on the following three bases; basic medicine/pathological/clinical
approaches. The basic medicine and pathology team made their research work on “role of glia
cells in pathophysiology of epilepsy”, which included: “Effect of antiepileptic drugs on signal
function of astrocytes” (Dr. Okada), “Causal linkage between alteration of glia cell function and
acquisition of epileptogenesis” (Dr. Koizumi), “Physiological role of astrocyte focusing on
inhibitory synapses” (Dr. Fukuda), “Patho-pharmacological analysis of potassium interference
system and channels on glia cells” (Dr. Ohno), “Staining properties of Kir 4.1 on brain tissue
samples obtained from epilepsy patients” (Dr. Kakita). On the other hand, clinical team made
online/offline conferences on ictal electroencephalogram of patients with implanted intracranial
electrodes, which included wide-band electroencephalogram recording, standardization of
analysis including high-frequency oscillation(HFO) location in epileptic attack, direct-current
(DO) shift location, surgical outcomes. Overall 23 cases were enrolled in the study, of which data

analysis was completed in ten cases.

2) An integrated analysis on the clinicophysiological and histopathological features

For better understanding the pathomechanisms underlying the epileptogenic brain lesions, we
have conducted an integrated analysis on the clinicophysiological and histopathological features.
Before surgical resection of brain lesions of the patients, the presence or absence of direct
current (DC) shift was evaluated clinicophysiologically with an aid of intracranial electrodes.
Then, the resected brain tissue was processed to a histopathological examination, focusing on
alterations of glial morphology and expression of functional proteins. The spatial information
on the DC shift in the tissue was provided. Based on the preliminary data so far,
immunohistochemical expression of Kir 4.1, an inwardly rectifying potassium channel, on
astrocytes in a part of the DC shift-recorded area appeared weaker than that in other areas,

whereas there were no significant differences in aquaporin 4 expression in all areas.

3) Contirbution to development of clinical guidline and article publication.

In the 40t annual meeting of epilepsy surgery society of Japan on January 26t 2017, part of
our research work was presented in a symposium entitled “progress on diagnosis of epilepsy
focus” as follows; “Clinical significance of glia function in the pathopsysiology of medically
intractable epilepsy” (Dr. lkeda), “Introduction of standardized analysis of wide-band
electroencephalogram in epilepsy surgery in a multicenter study” (Dr. Inaji, Dr. Maehara). By

these achievements we had gained a foothold of developing the clinical guideline.
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