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Doxorubicin is a general chemotherapy drug widely used for a number of cancers. However, the cor-
relation between endogenous nitric oxide (NO") levels and chemoresistance to doxorubicin remains
unclear. In this study, we investigated the effect of endogenous NO* on the anticancer activity of dox-
orubicin in human colon cancer cell lines HCT116 and HT29 with different p53 status. The cells were
treated with either doxorubicin alone or in combination with the NO® synthase (NOS) inhibitor
N®-monomethyl-L-arginine (NMA). Doxorubicin differentially inhibited the growth of both the
HCT116 (p53-WT) and HT29 (p53-MUT) cells, which was mitigated by cotreatment with NMA.
Further studies revealed that inhibition of endogenous NO® mitigated doxorubicin-induced apoptosis
in the HCT116 and HT29 cells, as evidenced by apoptotic DNA fragmentation and the sub-G1 peak
of apoptotic markers. Apoptosis was delayed in the HT29 cells, and its magnitude was greatly re-
duced, underscoring the importance of the modulation of p53 in the response. RT-PCR analysis re-
vealed that doxorubicin down-regulated levels of inhibitors of the apoptosis family (cellular IAP-1 and
-2). Collectively, these data show that induction of apoptosis by doxorubicin in human colon cancer

cells is possibly related to modulation of endogenous NO®,

the expression of the IAP family of genes,

and the status of p53. The underlying mechanisms may represent potential targets for adjuvant strat-
egies to improve the efficacy of chemotherapy for colon cancer.
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Fig. 1. Cell viability assay on Doxorubicin-treated human colon
cancer cell lines. HCT116 (A) and HT29 (B) cells were
treated with either Doxorubicin alone or in combination
with NMA. Cell viability was determined by trypan blue
assay after 48 hr. Results are presented as a percentage
of control cells. Each value represents mean + SD of three
individual experiments. *p<0.05 compared to the un-

treated group.
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Fig. 2. Griess assay on Doxorubicin-treated human colon cancer
cell lines. HCT116 (A) and HT29 (B) cells were treated
with either Doxorubicin alone or in combination with
NMA. Nitrite measurement was determined by Griess
assay after 48 h. Results are presented as a percentage
of control cells. Each value represents mean + SD of three
individual experiments. *p<0.05 compared to the un-
treated group.
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Fig. 3. The mRNA expression levels of eNOS, iNOS and nNOS
were detected using RT-PCR. HCT116 (A) and HT29 (B)
cells were treated Doxorubicin. The polymerase chain re-
action (PCR) products were separated on 1.5% agarose
gel and stained with ethidium bromide.
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Fig. 5. DNA fragmentation analysis by agarose gel electro-
phoresis in genomic DNA isolated from control and
Doxorubicin treated HCT116 and HT29 cells.
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Fig. 6. The mRNA expression levels of survivin, XIAP, cIAP-1
and cIAP-2 were detected using RT-PCR. HCT116 (A)
and HT29 (B) cells were treated Doxorubicin. The poly-
merase chain reaction (PCR) products were separated on
1.5% agarose gel and stained with ethidium bromide.
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