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Emerging preclinical and clinical evidence supports a role for cholinergic muscarinic receptors (MR) for novel pharmacotherapy of schizophrenia. Anatomical studies indicate that (MR) are uniquely distributed to modulate sensory information, dopaminergic and glutamatergic neurotransmission which may be dysregulated in psychosis. Hyperactivity of dopamine in limbic tracts and hypoactivity in cortical regions is hypothesized to cause positive and negative symptoms of schizophrenia, respectively, and MR have been shown to modulate these dopamine tracts. For example, the muscarinic M1/M4-preferring agonist xanomeline increases cortical extracellular dopamine and Fos expression, similar to effects of atypical antipsychotics. In electrophysiological studies, xanomeline with acute and chronic administration decreased firing of the mesocorticolimbic dopamine A10 tract, but not the motoric A9 tract. Behavioral investigations have shown that muscarinic agonists, like dopamine antagonists, inhibit dopamine-agonist-induced behaviors including hyperactivity, climbing and disruption of prepulse inhibition, models for positive symptoms. Knockout mice with ablated M4 receptors are hyperactive and hyperresponsive to dopamine D1 agonists, suggesting a dynamic balance between dopamine and M4 receptors. Mice with M1 receptors deleted have deficits in cognition and muscarinic agonist-induced in vivo phosphoinositide hydrolysis. Consistent with preclinical studies, preliminary clinical investigation indicates that xanomeline may be effective for pharmacotherapy of psychosis and promoting cognition in schizophrenia. Studies in knockout mice have shown that activation of the muscarinic M2 and M3 receptors produce the majority of parasympathomimetic side effects. Thus, we hypothesize that a combined M1 agonist to promote cognition and a M4 agonist for antipsychotic-like effects would treat the symptom domains of schizophrenia without causing parasympathomimetic side effects.
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