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Can we prevent analgesic tolerance to morphine? Study of high-order opioid
receptor signal complex and its clinical application.
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We successfully discovered how Vlb vasopressin receptor regulates a process
of development of morphine tolerance. V1b receptor complexed with mu-type opioid receptor and
enhanced morphine tolerance. Antagonist of Vlb receptor was effective to reduce the morphine
tolerance. We also found that morphine tolerance was delayed in mice lacking V1b receptors. In the
rostral ventromedial medulla, transcripts for V1b and mu opioid receptors are localized. Complex
formation among V1b, B -arrestin 2 and mu-receptor resulted in ERK phosphorylation and adenylate
cyclase sensitization by morphine and vasopressin. Leucine-rich segment in the Vlb carboxyl-terminus

was necessary for the association with B -arrestin 2. Our findings indicate that inhibition of Vilb
receptor, which is complexed with mu receptor, is a molecular target to enhance morphine analgesia
without increasing analgesic tolerance.
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