Dracocephalum moldavica and its compound tilianin ameliorate schizophrenia-like behaviors by inhibiting PDE10A 
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Introduction. Schizophrenia is a complex psychiatric disorder characterized by positive, negative, and cognitive symptoms, with current antipsychotics offering limited efficacy for negative and cognitive deficits and causing notable side effects. PDE10A has been proposed as a promising non-dopaminergic target for antipsychotic development. However, PDE10A inhibitors have been hindered by concerns regarding efficacy and safety, underscoring the need for alternative approaches. 
Aims. In this study, we investigated the antipsychotic-like potential of the ethanol extract of D. moldavica (EEDM) and its major compound, tilianin, using an MK-801-induced schizophrenia mouse model. 
Methods. We carried out behavioral tests, HPLC analysis, molecular docking, enzyme assays, and Western blotting to evaluate the effects of EEDM and tilianin.
Results. HPLC analysis revealed tilianin (27.02 ± 0.01 mg/g) as the most abundant compound in EEDM. Molecular docking predicted stable binding of tilianin to the catalytic site of PDE10A, and this was supported by in vitro enzyme inhibition assays demonstrating concentration-dependent suppression by both EEDM (IC50 = 390.8 μg/mL) and tilianin (IC50 = 25.20 μM). EEDM and tilianin significantly ameliorated MK-801-induced hyperactivity, prepulse inhibition deficits, cognitive dysfunction, and social impairments. Tilianin modulated PDE10A downstream signalling, particularly the PKA-GSK3β-CREB pathway, in the prefrontal cortex.
Discussion. These findings suggest that tilianin exerts antipsychotic-like effects by inhibiting PDE10A and normalizing cAMP/PKA/CREB signaling, thereby enhancing synaptic plasticity and cognitive function.
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