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Nimesulide has a role of radio-sensitizer against lung carcinoma AS549 cells
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1. Introduction

Cyclooxygenases (COX) are key enzymes in the
prostaglandin synthesis. There are two isoforms of the
COX enzyme, COX-1 and COX-2. COX-2 expression is
associated with carcinogenesis in variety of cancers and
to render cells resistant to apoptotic stimuli (1, 2).
Increased expression of COX-2 is shown in non-small-
cell lung cancer (NSCLC), specifically in
adenocarcinomas (3, 4).

Radiotherapy has been the important treatment for
NSCLC. In recent studies, newer molecules that target
specific pathophysiology or molecular pathways have
been tested for the radiation sensitizers (5). COX-2
inhibitors are shown to enhanced radioresponse of
cultured human cancer cell lines and immunodeficient
mice (6, 7). However, little is known about the
molecular and biochemical mechanisms how NSAIDs
enhance radioresponse of tumor cells.

Nimesulide  (methanesulfonamide,  N-(4-nitro-2-
phenoxyphenyl)), selective COX-2 inhibitors, is a drug
with anti-inflammatory, anti-pyretic and analgesic
properties. Nimesulide has the specific affinity to inhibit
the inducible form of cyclooxygenase (COX-2) rather
than the constitutive form (COX-1) (8), and is well
tolerated by adult, elderly and pediatric patients (9).
Nimesulide was found also to have a chemopreventive
activity against colon, urinary bladder, breast, tongue,
and liver carcinogenesis (10). In this study, we
examined whether nimesulide can increase radiation-
induced cell death and its mechanism in NSCLC cells
A549.

2. Methods and Results

1. The COX-2 selective inhibitor, nimesulide enhances
radiation-induced apoptosis in lung cancer cells
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Figure 1 Nimesulide enhanced the intrinsic

radiosensitivity of A549 cells. (A) Clonogenic survival
curves of irradiated A549 cells treated with nimesulide
(200 u M) or celecoxib (20 u M). Cells were treated
with nimesulide or celecoxib for 24hr before irradiation
(B) Apoptosis by nimesulide (200 ¢ M) in combination
with radiation (8Gy). Cells were stained with propidium
iodide and analyzed by flow cytometry. Cells were
treated with nimesulide (200 u M for 24h) before
radiation (8 Gy), then cultured for additional 24h and 48
h (48 h and 72h after nimesulide treatment,
respectively). Error bars represent the standard error of
the mean (#=SD) of three independent experiments

2. Apoptosis by combined treatment of nimesulide and
radiation is caspase —dependent manner.
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Figure 2. Western blot analysis of pro-caspases and
PARP (A), and Bid, Bcl-xL, Bax (B). Cells were treated
with nimesulide (200 uM for 24h) before radiation (8
Gy), then cultured for additional 24h (48 h after
nimesulide treatment). Results are representatives of
three or four experiments

3. Nimesulide in combination with radiation delayed
tumor growth in xenograft model
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Figure 3. Combined effect of nimesulide and
radiotherapy against the tumor growth of A549 human
tumor xenografts in nude mice. Tumors were treated

with vehicle (DMSO) or 0.5 mg/kg nimesulide on day O.

After 24 h, radiation (8 Gy) was delivered locally using
%Co irradiator on mice xenografts. Data are shown as
the means + SD of three independent experiments (n=5
mice/group in each experiment). Statistically significant
differences on day 39: control vs 0.5 mg/kg, P < 0.01;
others, P <0.001.

3. Conclusion

Many studies showed that non-steroidal anti-
inflammatory drugs (NSAIDs) have radiosensitizing
effect on cancer cells in vitro and in vivo. However,
little is known about the biological mechanism of
NSAIDs-induced radiosensitizing effect. In this study,
we showed the combined treatment of nimesulide and
radiation  significantly  increased the intrinsic
radiosensitivity of human non-small cell lung cancer cell
line, A549. Combination of nimesulide and radiation
increased apoptosis of A549 cells in the caspase-
dependent manner. The protein level of pro-apoptotic
protein, Bax was remarkably increased and anti-
apoptotic Bcl-x; expression was decreased by the
combined treatment of nimesulide and radiation.
Furthermore, caspase-8 inhibition protected the
activation of caspase-3, PARP cleavage and apoptosis,
indicating that nimesulide induced increase of
radiosensitivity is initiated by caspase-8. This antitumor
effect was confirmed when animals were treated with a
combination of nimesulide (0.5mg/kg) and radiation.
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Combined therapy showed tumor regression in
xenografts, Therefore, our results indicated that
nimesulide has a role of radiosensitizer in vitro and in
Vivo.
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