Elucidating differential pharmacology of psychedelics and their non-hallucinogenic analogs
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Introduction. Psychedelics have recently emerged as promising candidates for the treatment of neuropsychiatric disorders. However, their hallucinogenicity necessitates professionally supervised administration, making psychedelics an inaccessible treatment to most patients. Development of non-hallucinogenic analogs for therapeutic use relies on the ability to accurately predict hallucinogenic potential, but there is currently no reported way to perfectly predict hallucinogenicity in an in vitro screening assay, especially one which differentiates serotonin from psychedelics. 

Aims. We sought to identify pharmacological parameters of 5-HT2A receptor (5-HT2AR) activation that may discriminate hallucinogens from their non-hallucinogenic analogs.

Methods. G protein activation, β-arrestin2 recruitment, and active state conformational change assays were used to derive the efficacy (Emax), potency (pEC50) and functional selectivity of 5 psychedelics and 6 non-hallucinogenic analogs. We further derived these parameters across a 60min signaling period to identify any kinetic effects.

Results. While no endpoint-derived pharmacological parameters differentiated psychedelics and their non-hallucinogenic analogs, kinetics-based analysis of β-arrestin2 recruitment revealed a distinct signaling feature of psychedelics that changed with respect to time. Non-hallucinogens, including 5-HT, did not exhibit this property. Though other pharmacological parameters did not discriminate hallucinogenicity, they revealed new insights into 5-HT2AR activation including pharmacophore-specific signaling features.

Discussion. This data identified kinetics of β-arrestin2 recruitment as the first pharmacological parameter capable of perfectly discriminating hallucinogenic 5-HT2AR agonists from non-hallucinogenic agonists, including serotonin. This may present kinetics of β-arrestin2 recruitment as a new tool for in vitro screening of newly synthesized analogs investigated for potential therapeutic use.
