E b~ iPSHRBEPEREETILZAN:
EXMEFLEVOEEFETEROEE
(Development of a seizure assessment system for drug candidate compounds
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The purpose of this study was to develop a seizure assessment system of drug candidate compounds through
micro electrode array (MEA) measurements using a human induced pluripotent stem cell (hiPSC) model of the
central nervous system. We evaluated the response of seizurogenic compounds depending on the balance of ex-
citatory/inhibitory neurons (E/I balance) in hiPSC-derived neural networks, constructed an MEA measurement
method for human cerebral organoids, and evaluated the response of Dravet syndrome (DS) cerebral organoids
to contraindicated drugs. In planar culture, we showed that the E/I balance closest to the biological balance was
the most suitable for detection of concentration-dependent changes and classification of the Mechanism of Ac-
tion of seizurogenic compounds. In MEA measurements of human cerebral organoids, we revealed that frequen-
cy analysis below 500 Hz is effective in assessing seizure toxicity. DS organoids administered with the contrain-
dicated drugs exhibited a response similar to contraindicated drugs, with an increase in oscillation frequency
while maintaining oscillation intensity. The frequency characteristics of spontaneous firings and AEDs respon-
siveness in DS organoids demonstrated partial correlation with typical electroencephalography patterns observed
in vivo. In this study, we identified the optimal planar culture conditions for human iPSC-derived neural net-

works and assessed the effectiveness of a low-frequency analysis method for cerebral organoids. Furthermore,

we developed a seizure assessment system for drug candidate compounds using DS cerebral organoids.
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