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Abstract: Epileptic seizure generation and propagation require a multi-scale framework linking cellular mechanisms to whole-brain dynamics. In this study, we first use The Virtual Brain (TVB) framework with the Epileptor model to examine how the location and connectivity of the Epileptogenic Zone (EZ)
shape focal seizures in the mouse brain. Focusing on the hippocampus, we evaluate strategies to limit seizure initiation and prevent propagation. Simulations of tissue resection, anti-seizure drug effects, and neurostimulation identify interventions that reduce hyperexcitability while preserving overall network function [1]. We then introduce a co-simulation framework coupling the biophysically detailed neural simulator Arbor with TVB, bridging micro-scale neuronal dynamics and macro-scale brain activity. Arbor models single neurons and local circuits, while TVB captures whole-brain dynamics informed by structural connectivity. This integration reveals how local biophysical processes influence global brain states, offering new insights into seizure mechanisms and potential intervention targets [2].
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