2-deoxy-d-glucose modulates GPI and BDNF/Trk-B pathways in drug-resistant epilepsy
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Introduction. About thirty percent of people with epilepsy have drug-resistant epilepsy (DRE). The underlying mechanisms are multifactorial, involving neuroinflammation, altered drug distribution, and upregulation of neurotrophic signalling pathways such as Tropomyosin receptor kinase B (Trk-B).                                                          
Aims. This study investigates the therapeutic potential of 2-deoxy-D-glucose (2-DG), a glycolytic inhibitor, in reducing seizure activity and associated comorbidities in a Pentylenetetrazol PTZ-induced DRE model, with a specific focus on the Brain Derived Neurotropic Factor (BDNF/Trk-B) signalling pathway.

Methods. Molecular docking studies were performed to evaluate interactions of 2-DG-6-phosphate with glucose-6-phosphate isomerase. In vivo, PTZ-kindled rats were treated with 2-DG (150 mg/kg) and assessed for seizure severity (Racine scale), behavioural outcomes (anxiety, motor coordination, cognition), cytokine levels (ELISA), BDNF/Trk-B mRNA expression (RT-PCR), and histopathological changes.

Results. 2-DG demonstrated stable binding to Glucose-6-phosphate isomerase GPI, supporting its role in glycolytic inhibition. In vivo, 2-DG significantly reduced seizure severity and improved behavioural outcomes. Pro-inflammatory cytokine levels decreased, and hippocampal BDNF and Trk-B mRNA were downregulated. Histopathology confirmed reduced neuronal damage in treated animals.

Discussion. These findings highlight the multifaceted therapeutic potential of 2-DG in drug-resistant epilepsy, mediated through metabolic modulation, anti-inflammatory action, and inhibition of the BDNF/Trk-B pathway, supporting its potential as a promising adjunctive therapy for pharmaco-resistant seizures.
