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    Abstract

There is considerable interest in understanding the regulation of peripheral opioid receptors to avoid central nervous system side effects associated with systemically administered opioid analgesics. Here, we investigated the regulation of the κ-opioid receptor (KOR) on rat primary sensory neurons in vitro and in a rat model of thermal allodynia. Under basal conditions, application of the KOR agonist trans-(1S,2S)-3,4-dichloro-N-methyl-N-[2-(1-pyrrolidinyl)cyclohexyl]benzeneacetamide hydrochloride hydrate (U50488) did not inhibit adenylyl cyclase (AC) activity nor release of calcitonin gene-related peptide (CGRP) in vitro and did not inhibit thermal allodynia in vivo. However, after 15-min pretreatment with bradykinin (BK), U50488 became capable of inhibiting AC activity, CGRP release, and thermal allodynia. Inhibition of AC by 5-hydroxytryptamine 1 or neuropeptide Y1 receptor agonists and stimulation of extracellular signal-regulated kinase activity by U50488 did not require BK pretreatment. The effect of U50488 in BK-primed tissue was blocked by the KOR antagonist nor-binaltorphimine both in vitro and in vivo. The effect of BK in vitro was blocked by either indomethacin or bisindolylmaleimide, suggesting that an arachidonic acid (AA) metabolite and protein kinase C (PKC) activation mediate BK-induced regulation of the KOR system. Furthermore, the effect of U50488 in BK-treated tissue was blocked by a soluble integrin-blocking peptide (GRGDSP), but not the inactive reverse sequence peptide (GDGRSP), suggesting that, in addition to AA and PKC, RGD-binding integrins participate in the regulation of KOR signaling in response to U50488. Understanding the mechanisms by which peripheral KOR agonist efficacy is regulated may lead to improved pharmacotherapy for the treatment of pain with reduced adverse effects.

Footnotes
	This work was supported by the National Institutes of Health National Institute on Drug Abuse [Grants DA024865 (to W.P.C.), DA026619 (to K.A.B.)].

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

doi:10.1124/jpet.110.177493.
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 The online version of this article (available at http://jpet.aspetjournals.org) contains supplemental material.

	
ABBREVIATIONS:

	CNS
	central nervous system
	AA
	arachidonic acid
	BK
	bradykinin
	CGRP
	calcitonin gene-related peptide
	iCGRP
	immunoreactive CGRP
	COX
	cyclooxygenase
	MOR
	μ-opioid receptor
	KOR
	κ-opioid receptor
	DOR
	∂-opioid receptor
	PGE2
	prostaglandin E2
	5′-GNTI
	5′-guanidinonaltrindole
	nor-BNI
	nor-binaltorphimine
	PLC
	phospholipase C
	PKC
	protein kinase C
	RIA
	radioimmunoassay
	TG
	trigeminal ganglion
	PWL
	paw withdrawal latency
	ANOVA
	analysis of variance
	U50488
	trans-(1S,2S)-3,4-dichloro-N-methyl-N-[2-(1-pyrrolidinyl)cyclohexyl]benzeneacetamide hydrochloride hydrate
	5-HT
	5-hydroxytryptamine
	ERK
	extracellular signal-regulated kinase
	pERK
	phospho-ERK
	Veh
	vehicle
	PdBu
	phorbol dibutyrate
	Bis
	bisindolylmaleimide
	HBSS
	Hanks' balanced salt solution
	NPY
	neuropeptide Y
	5-CT
	5-carboxamidotryptamine
	PTx
	pertussis toxin
	HOE 140
	d-Arg-l-Arg-l-Pro-l-Hyp-Gly-l-(2-thienyl)Ala-l-Ser-d-1,2,3,4-tetrahydro-3-isoquinolinecarbonyl-l-(2α,3β,7aβ)-octahydro-1H-indole-2-carbonyl-l-Arg
	Go 6976
	5,6,7,13-tetrahydro-13-methyl-5-oxo-12H-indolo[2,3-a]pyrrolo[3,4-c]carbazole-12-propanenitrile
	Indo
	indomethacin
	DAG
	diacylglycerol.
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