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Fig. 51.3 Opioid receptor signaling and recycling. Upper panel: Opioid ligands induce a conformational
change at the receptor which allows coupling of G proteins to the receptor. The heterotrimeric G-protein
dissociates into active G o and Gy subunits (a) which can inhibit adenylyl cyclase and reduce cAMP (b),
decrease the conductance of voltagegated Ca++ channels, or open rectifying K+ channels (c). In addition, the
phospholipase C/phosphokinase C pathways can be activated (d) to modulate Ca++ channel activity in the
plasma membrane (e). Lower panel: Opioid receptor desensitization and trafficking is activated by G protein-
coupled receptor kinases (GRK). After arrestin binding, the receptor is in a desensitized state at the plasma
membrane (a). Arrestin-bound receptors can then be internalized via a clathrin-dependent pathway, and either
be recycled to the cell surface (b) or degraded in lysosomes (c). (Adapted from Zollner C, Stein C. Opioids.
Handb Exp Pharmacol. 2007:(177): 31-63.204)
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