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    Abstract

        μ-Opioid analgesics are a mainstay in the treatment of acute and chronic pain of multiple origins, but their side effects, such as constipation, respiratory depression, and abuse liability, adversely affect patients. The recent demonstration of the up-regulation and membrane targeting of the δ-opioid receptor (DOR) following inflammation and the consequent enhanced therapeutic effect of δ-opioid agonists have enlivened the search for δ-opioid analgesic agents. JNJ-20788560 [9-(8-azabicyclo-[3.2.1]oct-3-ylidene)-9H-xanthene-3-carboxylic acid diethylamide] had an affinity of 2.0 nM for DOR (rat brain cortex binding assay) and a naltrindole sensitive DOR potency of 5.6 nM (5′-O-(3-[35S]thio)triphosphate assay). The compound had a potency of 7.6 mg/kg p.o. in a rat zymosan radiant heat test and of 13.5 mg/kg p.o. in a rat Complete Freund's adjuvant RH test but was virtually inactive in an uninflamed radiant heat test. In limited studies, tolerance was not observed to the antihyperalgesic or antinociceptive effects of the compound. Unlike ibuprofen, JNJ-20788560 did not produce gastrointestinal (GI) erosion. Although morphine reduced GI motility at all doses tested and reached nearly full effect at the highest dose, JNJ-20788560 did not retard transit at the lowest dose and reached only 11% reduction at the highest dose administered. Unlike morphine, JNJ-20788560 did not exhibit respiratory depression (blood gas analysis), and no withdrawal signs were precipitated by the administration of opioid (μ or δ) antagonists. Coupled with the previously published lack of self-administration behavior of the compound by alfentanil-trained primates, these findings strongly recommend δ-opioid agonists such as JNJ-20788560 for the relief of inflammatory hyperalgesia.

      
Footnotes
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

      
	
        doi:10.1124/jpet.108.146969.

      
	
        ABBREVIATIONS: MOR, μ-opioid receptor; DOR, δ-opioid receptor; CFA, complete Freund's adjuvant; SB-235863, [8R-(4bS*,8aa,8ab,12bb)]-7,10-dimethyl-1-methoxy-11-(2-methylpropyl)oxycarbonyl 5,6,7,8,12,12b-hexahydro-(9h)-4,8-methanobenzofuro[3,2-e]pyrrolo[2,3-g]isoquinoline hydrochloride; SNC-80, (+)-4-[α-[(2S,5R)-2,5-dimethyl-4-(2-propenyl)-1-piperazinyl]-3-methyl]-N,N-diethylbenzamide; NSAID, nonsteroidal anti-inflammatory drug; GI, gastrointestinal; JNJ-20788560, 9-(8-azabicyclo[3.2.1]oct-3-ylidene)-9H-xanthene-3-carboxylic acid diethylamide; DPDPE, [d-Pen2,d-Pen5]-enkephalin; [35S]GTPγS, 5′-O-(3-[35S]thio)triphosphate; SNL, spinal nerve ligation; ANOVA, analysis of variance; MAIT, mouse abdominal irritant test; KOR, κ-opioid receptor; U-69593, (+)-(5α,7α,8β)-N-methyl-N-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yl]benzeneacetamide; CNS, central nervous system; ADL5859, N,N-diethyl-4-(5-hydroxyspiro[chromene-2,4′-piperidine]-4-yl)benzamide.
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