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Introduction. Refractory epilepsy remains a primary challenge in Tuberous Sclerosis Complex (TSC). 

Aims. We investigated J4, a novel compound, as a potential therapeutic to bridge the gap in TSC-related seizure management and neuroprotection, as well as to elucidate its underlying molecular and cellular mechanisms.

Methods. We utilized an inducible Tsc1f/f-Camk2a-CreERT2 mouse model. Deletion of Tsc1 was induced via Tamoxifen injection (75 mg/kg) in 8-10 week old mice to trigger spontaneous seizures and eventually mortality. J4 (0.02 mg/ml) was administered via drinking water from the onset of induction. Survival rates, EEG profiles, neuronal morphology, and mTOR signaling were assessed alongside metabolomic profiling. 
Results. J4 treatment significantly extended the survival of Tsc1 conditional knockout (CKO) mice. EEG analysis  indicated a delay in the onset of severe seizure activity. Histological assessment revealed that J4 attenuated hallmark TSC pathologies, specifically reducing neuronal hypertrophy in cortical layer V pyramidal neurons and restoring impaired neurogenesis in the hippocampal dentate gyrus. Furthermore, J4 showed a trend toward normalizing mTOR hyperactivation in the hippocampus and deep cortical layers. Metabolomic data suggested that J4’s efficacy is linked to the modulation of aberrant glycolytic pathways characteristic of the Tsc1-deficienty brain. 
Discussion. While J4 did not completely eliminate seizures, it significantly improved survival and mitigated key pathological traits. These results suggest that J4 may act as a disease-modifying agent by targeting metabolic and mTOR-related dysfunction, supporting its further development as a candidate for TSC therapy. 
