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    Abstract

Sulindac is a nonsteroidal, anti-inflammatory drug (NSAID) that has also been studied for its anticancer activity. Recent studies suggest that sulindac and its metabolites act by sensitizing cancer cells to oxidizing agents and drugs that affect mitochondrial function, resulting in the production of reactive oxygen species and death by apoptosis. In contrast, normal cells are not killed under these conditions and, in some instances, are protected against oxidative stress. Sulindac has a methyl sulfoxide moiety with a chiral center and was used in all of the previous studies as a mixture of the R- and S-epimers. Because epimers of a compound can have very different chemical and biological properties, we have separated the R- and S-epimers of sulindac, studied their individual metabolism, and performed preliminary experiments on their effect on normal and lung cancer cells exposed to oxidative stress. Previous results had indicated that the reduction of (S)-sulindac to sulindac sulfide, the active NSAID, was catalyzed by methionine sulfoxide reductase (Msr) A. In the present study, we purified an enzyme that reduces (R)-sulindac and resembles MsrB in its substrate specificity. The oxidation of both epimers to sulindac sulfone is catalyzed primarily by the microsomal cytochrome P450 (P450) system, and the individual enzymes responsible have been identified. (S)-Sulindac increases the activity of the P450 system better than (R)-sulindac, but both epimers increase primarily the enzymes that oxidize (R)-sulindac. Both epimers can protect normal lung cells against oxidative damage and enhance the killing of lung cancer cells exposed to oxidative stress.


Footnotes
	The research was funded in part by the National Institutes of Health National Cancer Institute [Grant R15-CA12200-01 A1] (to H.W.); and Florida State University Research Commercialization Assistance [Grant R94007] (to H.W.).

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

doi:10.1124/dmd.110.037663.
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	NSAID
	nonsteroidal anti-inflammatory
	Msr
	methionine sulfoxide reductase
	Met-S-(o)
	S-epimer of methionine sulfoxide
	Met-R-(o)
	R-epimer of methionine sulfoxide
	AHR
	aryl hydrocarbon receptor
	TBHP
	tert-butyl hydroperoxide
	DABS
	4-N,N-dimethylaminoazobenzene-4-sulfonyl
	DTT
	dithiothreitol
	TrxA
	thioredoxin
	TrxB
	thioredoxin reductase
	HPLC
	high-performance liquid chromatography.
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