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    Abstract

        The activation of G protein-coupled receptors results in a cascade of events that include acute signaling, desensitization, and internalization, and it is thought that not all agonists affect each process to the same extent. The early steps in opioid receptor signaling, including desensitization, have been characterized electrophysiologically using brain slice preparations, whereas most previous studies of opioid receptor trafficking have been conducted in heterologous cell models. This study used transgenic mice that express an epitope-tagged (FLAG) μ-opioid receptor (FLAGMOR) targeted to catecholamine neurons by regulatory elements from the tyrosine hydroxylase gene. Brain slices from these mice were used to study tagged MOR receptors in neurons of the locus ceruleus. Activation of the FLAGMOR with [Met5]enkephalin (ME) produced a hyperpolarization that desensitized acutely to the same extent as native MOR in slices from wild-type mice. A series of opioid agonists were then used to study desensitization and receptor trafficking in brain slices, which was monitored with a monoclonal antibody against the FLAG epitope (M1) conjugated to Alexa 594. Three patterns of receptor trafficking and desensitization were observed: 1) ME, etorphine, and methadone resulted in both receptor desensitization and internalization; 2) morphine and oxymorphone caused significant desensitization without evidence for internalization; and 3) oxycodone was ineffective in both processes. These results show that two distinct forms of signaling were differentially engaged depending on the agonist used to activate the receptor, and they support the hypothesis that ligand-specific regulation of opioid receptors occurs in neurons maintained in brain slices from adult animals.
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        This study was supported by grant DA08163 and National Alliance for Research on Schizophrenia and Depression (to J.T.W.), grant DA016627 (to S.A.), and National Research Service Award DA023793 (to N.Q.).

      
	
        S.A. and N.Q. contributed equally to this work.

      
	
        ABBREVIATIONS: MOR, μ-opioid receptor; FLAGMOR-Tg/+, FLAG epitope-tagged μ-opioid receptor hemizygous transgenic mice; FLAGMOR-Tg/+, MOR-/-, homozygous μ-opioid receptor knockout mice (MOR-KO) crossed with the transgenic mice; FLAGMOR-Tg/+, Arr-/-, homozygous β-arrestin2-KO mice crossed with the transgenic mice; kb, kilobase(s); TH, tyrosine hydroxylase; ACSF, artificial cerebrospinal fluid; LC, locus coeruleus; ME, [Met5]enkephalin; MK-810, 5H-dibenzo[a,d]cyclohepten-5, 10-imine (dizocilpine maleate); GIRK, G protein-linked inwardly rectifying potassium channel; UK14304, 5-bromo-6-[2-imidazolin-2-ylamino]quinoxaline; β-CNA, β-chlornaltrexamine; ANOVA, analysis of variance.
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