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Clarification of the signal transduction mechanism of hetero-dimerized opioid
receptors that cause side effects of opioids
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G protein-coupled receptors (GPCRs) mediate intracellular physiological
processes by interacting with signaling molecules such as G proteins and arrestins, a process
initiated by binding with extracellular agonists. The emergence of biased agonists, which can
selectively propagate signals in the presence of agonists, has garnered attention in the development

of drugs without side effects. This strategy encompasses developing agents that can preferentially
actuate either G protein or arrestin signaling pathways, leveraging therapeutic advantages while
minimizing adverse outcomes. However, the intricacies of how biased agonists provoke selective
signal transduction remain largely elusive.
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