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    Abstract
Aldehyde dehydrogenases (ALDHs) belong to a superfamily of enzymes that play a key role in the metabolism of aldehydes of both endogenous and exogenous derivation. The human ALDH superfamily comprises 19 isozymes that possess important physiological and toxicological functions. The ALDH1A subfamily plays a pivotal role in embryogenesis and development by mediating retinoic acid signaling. ALDH2, as a key enzyme that oxidizes acetaldehyde, is crucial for alcohol metabolism. ALDH1A1 and ALDH3A1 are lens and corneal crystallins, which are essential elements of the cellular defense mechanism against ultraviolet radiation-induced damage in ocular tissues. Many ALDH isozymes are important in oxidizing reactive aldehydes derived from lipid peroxidation and thereby help maintain cellular homeostasis. Increased expression and activity of ALDH isozymes have been reported in various human cancers and are associated with cancer relapse. As a direct consequence of their significant physiological and toxicological roles, inhibitors of the ALDH enzymes have been developed to treat human diseases. This review summarizes known ALDH inhibitors, their mechanisms of action, isozyme selectivity, potency, and clinical uses. The purpose of this review is to 1) establish the current status of pharmacological inhibition of the ALDHs, 2) provide a rationale for the continued development of ALDH isozyme-selective inhibitors, and 3) identify the challenges and potential therapeutic rewards associated with the creation of such agents.

Footnotes
	This article is available online at http://pharmrev.aspetjournals.org.
http://dx.doi.org/10.1124/pr.111.005538.

	1 Abbreviations:

	ALDH
	aldehyde dehydrogenase
	AMPAL
	4-amino-4-methyl-2-pentyne-1-al
	BIC
	butyl isocyanate
	CSC
	cancer stem cell
	CysBT
	S-(N-butylcarbamoyl)cysteine
	DDTC
	diethyldithiocarbamate
	DEAB
	4-(diethylamino)benzaldehyde
	DETC
	S-methyl-N,N-diethyldithiocarbamate
	DETC-SO
	S-methyl-N,N-diethyldithiocarbamate sulfoxide
	DTT
	dithiothreitol
	GSBT
	S-(N-butylcarbamoyl)GSH
	GTN
	glyceryl trinitrate
	ISDN
	isosorbide dinitrate
	MBT
	S-methyl-N-butylthiocarbamate
	Me-DDTC
	S-methyl-N,N-diethyldithiocarbamate
	Me-DDTC-SO
	S-methyl-N,N-diethylthiocarbamate-sulfoxide
	Me-DDTC-SO2
	S-methyl-N,N-diethylthiocarbamate-sulfone
	NAcSBT
	N-acetyl-S-(N-butylcarbamoyl)cysteine
	P450
	cytochrome P450
	RA
	retinoic acid.
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