Metabotropic glutamate receptor 5 negative allosteric modulators display sex-dependent properties.
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Introduction. Metabotropic glutamate receptor 5 (mGlu5) is widely expressed in the mammalian central nervous system. Inhibiting mGlu5 signalling with negative allosteric modulators (NAMs) is a promising therapeutic strategy to treat neurodegenerative and neuropsychiatric disorders. Sex can influence preclinical efficacy of mGlu5 NAMs, however, the molecular mechanisms underpinning sex differences remain understudied. 
Aims. To explore sex differences in mGlu5 NAM pharmacology in vitro, and safety and efficacy in vivo.
Methods. In vitro pharmacology of 11 structurally distinct NAMs was examined using iCa2+ mobilisation assays and fluorescent biosensors, in single-sex cortical and hippocampal primary embryonic neuron cultures from Swiss:Asmu mice. Affinity and cooperativity estimates were quantified using an operational model of allosteric modulation. In vivo safety and efficacy were evaluated using basal and stimulated locomotor activity, fear conditioning and stress-induced hyperthermia paradigms in 12–16week-old C57Bl6/J mice. Statistical significance was determined by two-way analysis of variance with Tukey’s post-hoc multiple comparison’s test (in vitro) or mixed-model analysis (in vivo).
Results. Sex and cell type differentially influenced mGlu5 NAM pharmacology in a ligand dependent manner. Affinity estimates for the clinical candidate NAMs fenobam and basimglurant were significantly higher in male hippocampal versus cortical neurons and female hippocampal neurons, with fenobam affinity also being higher in female hippocampal versus cortical neurons. Fenobam and basimglurant had distinct safety and efficacy profiles in vivo. Fenobam potentiates stimulated locomotor activity in females and perturbs unconditioned freezing in males, whereas basimglurant had no effect in either sex. Both mGlu5 NAMs potentiated stress-induced hyperthermia in males only.
Discussion. Sex and cell type influence select mGlu5 NAM pharmacological properties in vitro. Fenobam and basimglurant have distinct, sexually dimorphic safety and efficacy profiles in vivo. This study highlights considering sex differences early in preclinical discovery may reveal insights into distinct clinical profiles of mGlu5 NAMs.
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