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Introduction

Epilepsy is a common neurological disorder marked by recurrent seizures, which, especially when prolonged, lead to significant neuronal damage. Ferroptosis an iron-dependent, lipid peroxidation-driven form of cell death has been increasingly implicated in epilepsy-related neurodegeneration. Lysyl oxidase (LysOX), an extracellular matrix enzyme, is associated with various CNS pathologies, but its role in ferroptosis within the epileptic brain remains underexplored.

Aims

This study aimed to evaluate LysOX as a potential therapeutic target in epilepsy by identifying inhibitors that prevent ferroptosis-mediated neuronal death.

Methods

An in-silico screening of FDA-approved drugs was conducted against LysOX, with top candidates selected based on docking scores and blood-brain barrier (BBB) permeability. ADMET profiling assessed pharmacokinetics and safety. Molecular dynamics (MD) simulations evaluated the stability of LysOX-ligand complexes. In vitro validation using SH-SY5Y neuroblastoma cells involved MTT assays for viability and flow cytometry for reactive oxygen species (ROS) quantification.

Results

Top LysOX-binding compounds exhibited strong docking scores, favorable BBB penetration, and drug-like ADMET profiles. MD simulations confirmed complex stability. In vitro, selected compounds significantly improved neuronal viability and reduced ROS levels, indicating effective ferroptosis inhibition.

Discussion

This integrative in silico–in vitro approach identified novel LysOX inhibitors with neuroprotective potential in ferroptosis-associated epileptic damage. These compounds represent promising candidates for further preclinical development in epilepsy therapy.
