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    Abstract

We assessed the relationship between oxidative stress, cytokinetic parameters, and tumor growth in response to novel phospho-nonsteroidal anti-inflammatory drugs (NSAIDs), agents with significant anticancer effects in preclinical models. Compared with controls, in SW480 colon and MCF-7 breast cancer cells, phospho-sulindac, phospho-aspirin, phospho-flurbiprofen, and phospho-ibuprofen (P-I) increased the levels of reactive oxygen and nitrogen species (RONS) and decreased GSH levels and thioredoxin reductase activity, whereas the conventional chemotherapeutic drugs (CCDs), 5-fluorouracil (5-FU), irinotecan, oxaliplatin, chlorambucil, paclitaxel, and vincristine, did not. In both cell lines, phospho-NSAIDs induced apoptosis and inhibited cell proliferation much more potently than CCDs. We then treated nude mice bearing SW480 xenografts with P-I or 5-FU that had an opposite effect on RONS in vitro. Compared with controls, P-I markedly suppressed xenograft growth, induced apoptosis in the xenografts (8.9 ± 2.7 versus 19.5 ± 3.0), inhibited cell proliferation (52.6 ± 5.58 versus 25.8 ± 7.71), and increased urinary F2-isoprostane levels (10.7 ± 3.3 versus 17.9 ± 2.2 ng/mg creatinine, a marker of oxidative stress); all differences were statistically significant. 5-FU's effects on tumor growth, apoptosis, proliferation, and F2-isoprostane were not statistically significant. F2-isoprostane levels correlated with the induction of apoptosis and the inhibition of cell growth. P-I induced oxidative stress only in the tumors, and its apoptotic effect was restricted to xenografts. Our data show that phospho-NSAIDs act against cancer through a mechanism distinct from that of various CCDs, underscore the critical role of oxidative stress in their effect, and indicate that pathways leading to oxidative stress may be useful targets for anticancer strategies.

Footnotes
	This work was funded by the National Institutes of Health National Cancer Institute [Grants 5R01-CA092423, R01-CA139454, R01-CA154172]; the National Institutes of Health Division of Cancer Prevention and Control [1N01-CN43302WA22]; and the Department of Defense U.S. Army Medical Research Acquisition Activity [Grant W81XWH1010873].
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ABBREVIATIONS:

	NSAID
	nonsteroidal anti-inflammatory drug
	RONS
	reactive oxygen and nitrogen species
	CCD
	conventional chemotherapeutic drug
	Trx
	thioredoxin
	TrxR
	Trx reductase
	P-S
	phospho-sulindac
	P-A
	phospho-aspirin
	P-F
	phospho-flurbiprofen
	P-I
	phospho-ibuprofen
	5-FU
	5-fluorouracil
	PBS
	phosphate-buffered saline
	TUNEL
	terminal deoxynucleotidyl transferase dUTP nick-end labeling
	BrdU
	5-bromo-2′-deoxyuridine
	PI
	propidium iodide
	FACS
	fluorescence-activated cell sorting
	DCFDA
	dichlorofluorescin diacetate
	NAC
	N-acetyl cysteine
	ΔΨm
	mitochondrial transmembrane potential
	FITC
	fluorescein isothiocyanate.
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