Exploring sex differences of metabotropic glutamate receptor 5 (mGlu5) negative allosteric modulators (NAMs).
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Introduction. Sex is an important biological variable affecting efficacy and safety of drug candidates. Drug effects in females and women remain poorly understood due to their limited inclusion in preclinical and clinical studies (Beery and Zucker., 2011). Consequently, approved medications often have smaller therapeutic windows in women, warranting withdrawal from the market (Lee., 2018). mGlu5 NAMs are promising novel therapeutics for neurodegenerative disorders, although recent evidence suggests efficacy is sex-dependent (Abd-Elrahman et al., 2020). The molecular mechanisms underpinning these sex differences remain unsolved, limiting clinical translation. 
Aims. Herein, we aimed to determine whether mGlu5 NAMs demonstrate sex-dependent molecular pharmacology.
Methods. Male and female mouse embryos were isolated to produce single-sex hippocampal and cortical neuron cultures, with accuracy assessed by genotyping. We evaluated ten structurally diverse mGlu5 NAMs to attenuate agonist-mediated mGlu5 signalling in single-sex hippocampal and cortical primary neuron cultures. Affinity and cooperativity estimates for each NAM were quantified using an operational model of allosterism. 
Results. Sex assignment was ~98% accurate (n=4 independent cultures, 90 embryos). Quisqualate potency and efficacy were consistent in both sexes and brain regions tested. Affinity and cooperativity estimates of mGlu5 NAMs based on inhibition of quisqualate-mediated intracellular calcium mobilisation were consistent between sexes. 
Discussion. We successfully established single-sex neuron cultures from two distinct brain regions. We did not detect sex differences in mGlu5 NAM pharmacological parameters, suggesting transient signalling events may not contribute to preclinically observed sex differences. This study provides an in vitro framework to explore the molecular mechanisms of sex differences and inform translation of in vitro findings into preclinical studies. Further work will explore sex differences in long-term cellular processes and in response to pathological insults.
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