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A bifunctional nociceptin and mu opioid receptor ot resenes;
agonist is analgesic without opioid side effects American Asociation
in nonhuman primates o ot

Government Works

Huiping Ding'*, Norikazu Kiguchi'***, Dennis Yasuda®, Pankaj R. Daga®, Willma E. Polgar?,
James J. Lu3, Paul W. Czoty1, Shiroh Kishiokaz, Nurulain T. Zaveri3+, Mei-Chuan Ko'#*

Misuse of prescription opioids, opioid addiction, and overdose underscore the urgent need for developing addiction-
free effective medications for treating severe pain. Mu opioid peptide (MOP) receptor agonists provide very effective
pain relief. However, severe side effects limit their use in the clinical setting. Agonists of the nociceptin/orphanin
FQ peptide (NOP) receptor have been shown to modulate the antinociceptive and reinforcing effects of MOP ago-
nists. We report the discovery and development of a bifunctional NOP/MOP receptor agonist, AT-121, which has
partial agonist activity at both NOP and MOP receptors. AT-121 suppressed oxycodone’s reinforcing effects and
exerted morphine-like analgesic effects in nonhuman primates. AT-121 treatment did not induce side effects
commonly associated with opioids, such as respiratory depression, abuse potential, opioid-induced hyperalgesia,
and physical dependence. Our results in nonhuman primates suggest that bifunctional NOP/MOP agonists with
the appropriate balance of NOP and MOP agonist activity may provide a dual therapeutic action for safe and
effective pain relief and treating prescription opioid abuse.

Sci. Transl. Med. 10, eaar3483 (2018) 29 August 2018
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