Bivalent opioid peptides modulate peripheral mu and delta receptors for pain therapy
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Introduction. Opioids provide effective analgesia through activation of opioid receptors (OPs), a family of G-protein-coupled receptors comprising mu (MOP) and delta (DOP) subtypes (Kieffer and Evans, 2009). Widespread misuse and dependence have resulted in a global opioid epidemic. Endogenous opioid peptides (EOPs), including β-endorphin (BE) and enkephalin (ENK), demonstrate analgesic potential with reduced adverse effects (Stein, 2016). Bivalent opioids synthesised by connecting active fragments of BE and Leu-ENK using linkers of various lengths, such as BBL001, BBL003 and BBL005, have been developed to enhance potency while minimising central side effects. These bivalent peptides are assessed for their modulation of HEK293-MOP, HEK293-DOP, and HEK293-MOP/DOP-expressing cells, evaluating both potency and efficacy.
Aims. To develop MOP- and DOP-selective bivalent opioid peptides and assess their pharmacological activity and efficacy in comparison with controls using established cell lines.
Methods. Bivalent opioid peptides BBL001, BBL003 and BBL005 were synthesised via solid-phase peptide synthesis. cAMP release from HEK293 cells expressing MOP, DOP, or MOP/DOP was measured using the Revvity AlphaScreen kit with forskolin stimulation, with fentanyl and SNC80 as positive controls for MOP and DOP, respectively.
Results. Bivalent peptide BBL003 showed comparable nanomolar potency to the positive controls (fentanyl, SNC80, and the fentanyl-SNC80 combination) in HEK293-MOP, HEK293-DOP, and HEK293-MOP/DOP cell lines based on cAMP inhibition curves. 
Discussion. Bivalent peptide BBL003 exhibited comparable efficacy and potency to the control agonist in all three cell lines. BBL003 presumably binds both MOP and DOP receptors, with its precise mechanism still under investigation, and showed superior activity among the tested peptides, making it a candidate for further pharmacological studies.
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