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    Abstract

Aclidinium bromide [LAS34273, 3R-(2-hydroxy-2,2-dithiophen-2-yl-acetoxy)-1-(3-phenoxy-propyl)1-azonia bicycle-[2.2.2]-octane bromide], a novel, long-acting, inhaled muscarinic antagonist for the treatment of chronic obstructive pulmonary disease, has shown rapid hydrolysis in human and animal plasma. This process occurred both nonenzymatically (kh, 0.0075 min−1) and enzymatically. The purpose of the current study was to investigate the in vitro enzymatic hydrolysis of aclidinium in humans. Human butyrylcholinesterase was identified as the most important esterase responsible for the enzymatic hydrolysis of aclidinium from inhibition studies in human plasma with selective paraoxonase, arylesterase, carboxylesterase, acetylcholinesterase, and butyrylcholinesterase chemical inhibitors, as well as from incubations with pure human cholinesterases. Furthermore, neither human cytochrome P450 nor human serum albumin participated in the enzymatic ester cleavage of aclidinium. Butyrylcholinesterase activity in the human lung was lower than that observed in human plasma. Aclidinium was shown to inhibit competitively both human butyrylcholinesterase (Ki, 2.7 μM) and acetylcholinesterase (6.3 μM) but did not have any effect on the activity of other human esterases, as well as its hydrolysis metabolites. These results suggest that the potential for clinical interactions involving human cholinesterases is remote at clinically relevant plasma, which are less than 1 nM.
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	[3(R)-hydroxy-1-(3-phenoxy-propyl)-1-azonia-bicyclo[2.2.2]octane, bromide]
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	[dithienyl-glycolic acid, sodium salt]
	P450
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	CbE
	carboxylesterase
	AChE
	acetylcholinesterase
	BChE
	butyrylcholinesterase
	LC
	liquid chromatography
	DMSO
	dimethyl sulfoxide
	ITR
	5-diethylaminosulfonyl-2-methoxy-benzenediazonium chloride hemi-[zinc chloride]-salt
	PCMB
	p-chloromercuribenzoate
	AEBSF
	4-(2-aminoethyl)benzenesulfonyl fluoride
	DFP
	diisopropyl fluorophosphate
	MS/MS
	tandem mass spectrometry
	BW284c51
	1,5-bis(4-allyldimethylammoniumphenyl)pentan-3-one
	iso-OMPA
	tetraisopropyl pyrophosphoramide
	BPNP
	bis(p-nitrophenyl) phosphate
	kh
	hydrolysis rate constant.
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