Muscarinic M4 receptor dominates Xanomeline’s antipsychotic effects with essential M1 contribution
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Introduction. Current antipsychotics are largely ineffective for treating cognitive deficits observed in patients with schizophrenia, highlighting the unmet need for new therapeutics. Xanomeline (Cobenfy®), a muscarinic type 1 (M1) and type 4 (M4) receptors-preferring agonist, has shown promising clinical efficacy in positive and negative symptom domains1.
Aims. This study aimed to determine if Xanomeline’s therapeutic effects are mediated primarily through M4 receptor, using M4 receptor knockout (KO) mice, or selective positive allosteric modulators (PAMs) for M1 or M4 receptors.
Methods. Animal behavioural tests modelling schizophrenia-like symptoms were conducted in wildtype (C57Bl/6 background) and M4 knockout (KO) mice (n = 7 – 17/group), including open-field locomotor activity (LMA), prepulse inhibition (PPI) and paired associate learning (PAL). MK-801, an NMDA non-competitive blocker, MK-801, was used to induce hyperactivity, sensorimotor gating deficits and cognitive deficit.
Results. In LMA, Xanomeline (1 or 10mg/kg) significantly reversed MK-801 induced hyperactivity in the wildtype mice, whereas only the 10mg/kg dose was effective in M4KO mice. In PPI, Xanomeline dose-dependently rescued gating deficits in wildtype mice but had no effect in M4KO. In PAL, Xanomeline rescued the spatial memory deficit, while M1 or M4 PAMs alone were ineffective.
Discussion. These findings demonstrate that Xanomeline’s efficacy involves differential engagement of M1 and M4 receptors across behavioural paradigms. M4 is essential for reversing hyperactivity and restoring sensorimotor gating function, while both M1 and M4 are required for spatial memory enhancement. The dual activation of M1 and M4 receptors appears critical for broad-spectrum therapeutic effects. Future studies should explore the underlying neural mechanisms that drive these nuanced receptor-specific contributions.
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