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Abstract Epilepsy is a common neurological disorder, but its pathogenesis is not fully understood. Re-
cent studies have shown that astrocytes play a crucial role in epileptic seizures and may serve as a target
for epilepsy treatment. Based on the clinical epileptic EEG features, the establishment of a matching
neuron-astrocyte population model contributes to further research on seizure mechanisms and the devel-
opment of epilepsy suppression strategies. In this paper, based on the spontaneous seizure dynamic mod-
el of focal epilepsy and considering the relationship between astrocyte Ca’" fluctuation and neuronal pop-
ulation firing frequency, we established a neuronal-astrocyte populations coupled focal epileptic seizure
dynamics model, explored the effect of astrocyte population on seizure dynamics behavior, and simulated
stimulation treatment for focal epilepsy. The coupling parameters of the astrocyte to neuron populations
can drive the model to exhibit three types of focal seizure patterns, which are commonly characterized by
glutamate overexpression of the astrocyte population. The first of these patterns of epileptic discharges
can be suppressed by adjusting the coupling parameters between astrocyte and neuron populations,

whereas the remaining two cannot be suppressed by parameter adjustments. A constant stimulation can
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change the three epileptic discharges into periodic discharges, but too large or too small stimulation can-

not completely inhibit the first epileptic discharge. The high-frequency and strong-amplitude square-

wave stimulation can effectively inhibit the three epileptic discharges.
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