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Epileptic activity through excitatory/inhibitory imbalance observed in neuronal
networks cultured on micro-electrode arrays
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Focusing on the excitatory/inhibitory (E/1) balance of neuronal circuits,

which is considered to be the "final common path™ in the process of epileptic seizure generation, we
constructed cultured neuronal networks with artificially controlled E/I balance and recorded
electrical activity using micro-electrode array (MEA) substrates. Pharmacological manipulation
(administration of agonists and antagonists to the SHH pathway) during the differentiation of mouse
iPS cells into cortical cells enabled control of the ratio of excitatory cells in the range of 50-80
%, and E/I balance-dependent changes in synchronized burst activity characteristics were observed.
The experimental results suggest that activity-dependent plasticity as well as homeostatic
plasticity may be involved in the regulation of synaptic strength, which affects the
network-activity properties.
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