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    Abstract

Allosteric sites on muscarinic receptors may present superior therapeutic targets for several central nervous system disorders, due to the potential of allosteric ligands to provide more selective modulation and to preserve the spatiotemporal patterning that is characteristic of synaptic transmission. We have found that the antiarrhythmic drug amiodarone interacts allosterically with M1 and M5 muscarinic receptors. At both M1 and M5, amiodarone was only able to partially inhibit the binding of the orthosteric antagonist [3H]N-methylscopolamine (NMS). In addition, amiodarone was able to alter the rate of dissociation of [3H]NMS from M1 and M5 receptors. These findings suggest that NMS and amiodarone are able to bind to the receptor simultaneously. The pharmacology of the effect on NMS dissociation demonstrated that amiodarone was not interacting at the “common” site at which gallamine, obidoxime, and many other muscarinic allosteric ligands are known to bind. In functional studies, amiodarone enhanced the ability of acetylcholine (at EC20) to activate the M5 receptor; however, under the same conditions, amiodarone did not enhance M1 activation. More detailed studies at M5 found that the effect of amiodarone was to enhance the efficacy of acetylcholine, without increasing its potency. This report describes the first demonstration of allosteric enhancement of efficacy at the M5 receptor, and the first demonstration of enhancement of efficacy but not potency at any muscarinic receptor. In summary, amiodarone has been shown to be a novel positive allosteric modulator of muscarinic receptors that is selective for the M5 subtype, relative to M1.
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ABBREVIATIONS:

	ACh
	acetylcholine
	NMS
	N-methyl-scopolamine
	CHO
	Chinese hamster ovary
	DMSO
	dimethyl sulfoxide
	PBS
	phosphate-buffered saline
	PB
	phosphate buffer
	AA
	arachidonic acid
	EM-BSA
	Eagle's basal medium + 2 mg/ml fatty acid-free bovine serum albumin
	PAM
	positive allosteric modulator
	VU100010
	3-amino-N-(4-chlorobenzyl)-4, 6-dimethylthieno[2,3-b]pyridine-2-carboxamide
	WIN 62,577
	17-hydroxy-17-ethynyl-delta(4)-androstano(3,2-b)pyrimido(1,2-a)benzimidazole
	W-84
	hexamethylene-bis-[dimethyl-(3-phthalimidopropyl)ammonium]dibromide.
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