Low functional efficacy of a highly G protein-biased MOP agonist in primates
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Introduction. SR-17018 was identified as a G protein-biased mu opioid peptide (MOP) receptor agonist with the highest bias factor and lacked MOP agonist-associated adverse effects in mice. 
Aims. The aim of this study was to determine the functional profile of spinal and systemic delivery of SR-17018 in non-human primates (NHP). 
Methods. In vivo effects of SR-17018 were compared with those of MOP agonists in different intrinsic efficacies, DAMGO, morphine, heroin, and buprenorphine, in a series of behavioral assays established in rhesus monkeys (Macaca mutatta) (n=4 per study endpoint). Nociceptive, itch-scratching, and operant behavior were measured by experimenters blinded to the dosing conditions. 
Results. Following intrathecal administration, SR-17018 (30-300 ug), buprenorphine (3-10 ug), morphine (10-30 ug), and DAMGO (1-3 ug), dose-dependently attenuated capsaicin-induced thermal allodynia (p < 0.05). However, unlike DAMGO and morphine eliciting robust itch-scratching activities, intrathecal SR-17018 and buprenorphine only elicited mild scratching activities. In the intravenous drug self-administration assay, heroin (0.3-10 ug/kg/infusion) produced a higher reinforcing strength (abuse liability) as compared to lower reinforcing strengths by SR-17018 (3-30 ug/kg/infusion) and buprenorphine (1-10 ug/kg/infusion) in NHPs under the progressive-ratio (PR) schedule of reinforcement (p < 0.05). 
Discussion. The intrathecal opioid-induced scratching and intravenous drug self-administration with the PR schedule of reinforcement have been documented to distinguish MOP receptor agonists with different intrinsic efficacies in NHPs. Our findings reveal that in vivo apparent low efficacy of SR-17018 is similar to that of a MOP partial agonist buprenorphine measured by the non-human primate behavioral assays with translation relevance. Such a low intrinsic efficacy explains its improved side-effect profile of a highly G protein-biased MOP agonist, SR-17018, in NHPs.  
