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    Abstract

        Antagonistic properties of buprenorphine for ϵ- and μ-opioid  receptors were characterized in β-endorphin- and  [d-Ala2,N-Me-Phe4,Gly5-ol]-enkephalin  (DAMGO)-induced antinociception, respectively, with the tail-flick test in  male ICR mice. ϵ-Opioid receptor agonist β-endorphin (0.1–1  μg), μ-opioid receptor agonist DAMGO (0.5–20 ng), or buprenorphine  (0.1–20 μg) administered i.c.v. dose dependently produced  antinociception. The antinociception induced by 10 μg of buprenorphine  given i.c.v. was completely blocked by the pretreatment with  β-funaltrexamine (β-FNA) (0.3 μg i.c.v.), indicating that the  buprenophine-induced antinociception is mediated by the stimulation of the  μ-opioid receptor. The antinociceptive effects induced by β-endorphin  (1 μg i.c.v.) and DAMGO (16 ng i.c.v.) were dose dependently blocked by  pretreatment with smaller doses of buprenorphine (0.001–1 μg i.c.v.),  but not by a higher dose of buprenorphine (10 μg i.c.v.). β-FNA at a  dose (0.3 μg i.c.v.) that strongly attenuated DAMGO-induced antinociception  had no effect on the antinociception produced by β-endorphin (1 μg  i.c.v.). However, pretreatment with buprenorphine (0.1–10 μg) in mice  pretreated with this same dose of β-FNA was effective in blocking  β-endorphin-induced antinociception. β-FNA was 226-fold more  effective at antagonizing the antinociception induced by DAMGO (16 ng i.c.v.)  than by β-endorphin (1 μg i.c.v.). The antinociception induced by  δ-opioid receptor agonist [d-Ala2]deltorphin II  (10 μg i.c.v.) or κ1-opioid receptor agonist  trans-3,4-dichloro-N-methyl-N-(2-[1-pyrrolidinyl]cyclohexyl)benzeneacetamine  methanesulfonate salt [(–)-U50,488H] (75 μg i.c.v.) was not affected  by pretreatment with buprenorphine (0.1–1.0 μg i.c.v.). It is  concluded that buprenorphine, at small doses, blocks ϵ-opioid  receptor-mediated β-endorphin-induced antinociception and μ-opioid  receptor-mediated DAMGO-induced antinociception, and at high doses produces a  μ-opioid receptor-mediated antinociception.

      
Footnotes
	
        This work was supported in part by U.S. Public Health Service Grant DA  03811 and DA 12588 from the National Institute on Drug Abuse, National  Institutes of Health.

      
	
        DOI: 10.1124/jpet.103.048835.

      
	
        ABBREVIATIONS: GTPγS, guanosine  5′-O-(3-thio)triphosphate; DPDPE,  [d-Pen2,d-Pen5]-enkephalin; DAMGO,  [d-Ala2,N-Me-Phe4,Gly5-ol]enkephalin;  % MPE, percent maximum possible effect; β-FNA, β-funaltrexamine;  DMSO, dimethyl sulfoxide; ANOVA, analysis of variance; (–)-U50, 488H,  trans-3,4-dichloro-N-methyl-N-(2-[1-pyrrolidinyl]cyclohexyl)benzeneacetamine  methanesulfonate salt; Win 44,441-3,  1-cyclopenthyl-5-(1,2,3,4,5,6-hexahydroxy-3,6,11-trimethyl-2-methano-3-benzazocin)-3-pentatone  methane sulfonate.
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