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Abstract There is increasing evidence that L-ascorbic acid (LAA) is selectively toxic to some types of cancer cells at
pharmacological concentrations, functioning as a pro-oxidant rather than as an anti-oxidant. However, the molecular
mechanisms by which LAA initiates cellular signaling leading to cell death are still unclear. In an effort to gain insightinto
these mechanisms, the effects of LAA on eukaryotic transcription nuclear factor NF-xB and cyclooxygenase-2 (COX-2)
expression were investigated. In the present study, LAA suppressed DNA binding activity of NF-xB, composed of a p65/
P50 heterodimer, through inhibition of degradation of inhibitory kB-a (IxB-a) and prevention of nuclear translocation of
p65. The inhibitory effect of LAA on NF-xB activity was dependent upon glutathione levels in HL-60 cells, as well as
generation of H,O, but not superoxide anion. LAA also downregulated the expression of COX-2, which has a NF-xB
binding site on its promoter, through repressing NF-kB DNA binding activity. Moreover, cotreatment of 1 1M arsenic
trioxide (As,O3) with various concentrations of LAA enhanced an LAA-induced repression of NF-kxB activity and COX-2
expression. In conclusion, our data suggest that LAA exerts its anti-tumor activity through downregulation of NF-kB
activity and COX-2 expression, and these inhibitory effects can be enhanced by co-treatment with As,Os. J. Cell.
Biochem. 93:257-270, 2004.  © 2004 Wiley-Liss, Inc.
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L-Ascorbic acid (LAA) is one of the major
water-soluble anti-oxidants present in cells and
plasma. There are other studies demonstrating
that under certain conditions LAA acts as a pro-
oxidant and increases DNA damage [Stich et al.,

1976; Speit et al., 1980]. Also, thereisincreasing
evidence that LAA is selectively toxic to some
types of tumor, functioning as a pro-oxidant
rather than as an anti-oxidant [Bram et al.,
1980; Bruchelt et al., 1993]. LAA at concentra-

Abbreviations used: AML, acute myeloid leukemia; AsyOg,
arsenic trioxide; BSO, buthionine sulfoximine; COX-2,
cyclooxygenase-2; DHA, dehydroascorbic acid; DMSO,
dimethyl sulfoxide; DTT, dithiolthreitol; EMSA, electro-
phoresis mobility shift assay; ERK, extracellular signal-
regulated kinases; FBS, fetal bovine serum; GSH, glu-
tathione; IxB-a, inhibitory kB-a; LAA, L-ascorbic acid; NF-
kB, nuclear factor «B; JNK, c-Jun N-terminal kinases;
NaNj, sodium azide; PBS, phesphate-buffered saline;
PMSF, phenylmethylsulfonyl fluoride; ROS, reactive oxy-
gen species; SBA, sodium 5,6-benzylidene-L-ascorbate;
S0D, superoxide dismutase; TPCK, N-tosyl-L-phenylala-
nine chloromethy! ketone.
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