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The Dual-active G9a inhibitor and Histamine H3 Receptor Antagonist A-366 Ameliorates
Autism-Like Phenotypes, Neuroinflammation and Oxidative Stress in BTBR T+tf/j Mice

Autism spectrum disorder (ASD) is a prevalent combination of complex neurodevelopmental disorders characterized by
repetitive stereotyped behaviours and impaired social communication. Although both epigenetic alterations and
neurotransmitter imbalance are reported to contribute to ASD onset, almost no therapies targets both aspects
simultaneously. This study investigated A-366, a selective histone H3K9 methyltransferase G9a inhibitor with additional
histamine H3 receptor (H3R) antagonist properties, in BTBR T+tf/] mice. Chronic administration of A-366 (0.5, 1, or 2 mg/kg,
i.p.) reduced repetitive behaviors, improved cognitive flexibility, and enhanced sociability and social novelty, with the highest
dose restoring performance to near control levels. Enzymatic activity assays confirmed G9a inhibition in cerebellum and
hippocampus, which was unaffected by coadministration with the H3R agonist RAMH. At dose 2 mg/kg, A-366 also
significantly lowered cerebellar and hippocampal levels of TNF-q, IL-6, and IL-1B3, and normalized oxidative stress by
reducing malondialdehyde (MDA) and restoring superoxide dismutase (SOD) activity. Compared to the reference H3R
antagonist Pitolisant, A-366 showed broader behavioral and biochemical improvements. Partial reversal of A-366’s observed
effects by coadministration with the centrally acting and selective H3R agonist RAMH indicated that H3R antagonism
contributes to its mechanism of action, while G9a inhibition remained unaffected. These results suggest that A-366’s dual
modulation of epigenetic chromatin remodeling and G-protein coupled histamine H3 receptor signaling simultaneously
addresses key pathological features of ASD. Although further pharmacological refinement is needed, the pharmacophore of
A-366 offers a promising structural basis for the design of next-generation multi-target therapeutics for neurodevelopmental
disorders.
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