Dimethyl fumarate treatment in the valproic acid-induced rat autism spectrum disorder model
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Introduction. Autism spectrum disorder (ASD) is a complex neurodevelopmental disorder characterized by deficits in social interaction, restricted interests, repetitive behaviors and sensory abnormalities. There is no effective pharmacological treatment for the core symptoms. Increasing evidence implicates oxidative stress and neuroinflammation in ASD pathophysiology, with reduced nuclear factor erythroid 2–related factor 2 (Nrf2) pathway activity. Dimethyl fumarate (DMF), an Nrf2 activator with antioxidant and immunomodulatory properties, is clinically used in multiple sclerosis and psoriasis.
Objectives. To evaluate the potential therapeutic effects of DMF on behavioral and molecular alterations in a rat model of ASD induced by prenatal valproic acid (VPA) exposure.
Methods. Pregnant rats received VPA to induce ASD-like phenotype in offspring. Developmental milestones, sensorimotor performance and social attachment were assessed during infancy. From adolescence, DMF was administered by oral gavage. Behavioral tests (three-chamber social interaction, grooming, marble burying, elevated plus maze, open field) evaluated repetitive behaviors, sociability, anxiety and locomotor activity. Cerebellum and prefrontal cortex tissues were analyzed for oxidative stress and neuroinflammation markers using colorimetric assays and ELISA.
Results. Prenatal VPA exposure impaired social attachment in both sexes and delayed sensorimotor development in females. DMF treatment enhanced the diminished antioxidant response and rescued social interaction deficits, while neuroinflammatory markers in cerebellum and prefrontal cortex were not significantly altered.

Discussion. These findings suggest that DMF exerts therapeutic benefit in VPA-induced ASD phenotype primarily through restoration of antioxidant defense rather than modulation of neuroinflammation. Further studies are warranted to elucidate translational potential.
Schneider T, Przewłocki R. Behavioral alterations in rats prenatally exposed to valproic acid:

animal model of autism. Neuropsychopharmacology. 2005;30(1):80-89.
