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Fig. 1. Cytotoxicity curves for celecoxib on A549 and MCF-7
cells. Attached cells were exposed to various doses of celecoxib
in 10% or 1% FBS containing medium, and medium changed
with fresh one containing 10% FBS after 72 hours. Cells were
further incubated for 6~7 days to form colonies, stained with
0.5% crystal violet, and manually counted. Error bars represent
standard error of the mean of 3 independent experiments.
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Fig, 2. Radiation survival curves for A549 after treatment with
radiation and/or celecoxib. Attached cells were exposed to grad-
ed dose of radiation with or without 30 or 50 uM celecoxib in
10%, or 10 M celecoxib in 1%, FBS containing medium, and
medium changed with fresh one containing 10% FBS after 72
hours. Cells were allowed to form colonies and counted. Error
bars represent standard error of the mean of 3 independent
experiments.
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Fig. 3. Radiation survival curves for MCF-7 after treatment with
radiation and/or celecoxib. Attached cells were exposed to
graded dose of radiation with or without 40 uM celecoxib in
10%, or 10 uM celecoxib in 1%, FBS containing medium, and
medium changed with fresh one containing 10% FBS after 72
hours. Cells were allowed to form colonies and counted. Error
bars represent standard error of the mean of 3 independent
experiments.
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Table 1. Radiation Enhancement Ratios (RERs) of Celecoxib
for A549 and MCF-7 Cells
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Table 2. Apoptosis by Radiation with or without Celecoxib in
A549 and MCF-7 Cells

RER Group % apoptosis SEM. (%)*
A549 cells Ab49
With 10% serum Control 2.3 +0.6
At SF* with 30 uM celecoxib 158. Celecoxib alone 43 +03
At SF with 50 uM celecoxib 1.81 Radiation alone 32 +05
With 1% serum 1.04 Radjiation + celecoxib 7.8 1.3
MCE-7 cells
With 10% serum 1.06 MCE-7
With 1% serum 1.12 Control 82 +15
’ Celecoxib alone 14.7 +34
*SF: surviving fraction Radiati.on alone . 9.7 +2.4
Radiation + celecoxib 287 +85
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— Abstract

The Enhancement of Radiosensitivity by Celecoxib,
Selective Cyclooxygenase-2 Inhibitor, on Human Cancer Cells
Expressing Differential Levels of Cyclooxygenase-2

Hongryull Pyo, M.D.*, You Keun Shin, B.S.", Hyun Seok Kim, B.S.",
Jinsil Seong, M.D.*", Chang Ok Suh, M.D.*" and Gwi Eon Kim, M.D.%'

*Lung Cancer Branch, Division of Common Cancer, National Cancer Center, Gyeonggi—-Do, Korea,
fCancer Metastasis Research Center, Brain Korea 21 Project for Medical Science, $Department of
Radiation Oncology, Yonsei University, College of Medicine, 'Yonsei Cancer Center, Seoul, Korea

Purpose: To investigate the modulation of radiosensitivity by celecoxib, a selective cyclooxygenase—2 {COX-2)
inhibitor, on cancer cells over- and under-expressing COX-2.

Materials and Methods: A clonogenic radiation survival analysis was performed on A549 human lung and
MCF-7 human breast cancer cell lines incubated in both 1 and 10% fetal bovine serum (FBS) containing
media. The apoptosis in both cell lines was measured after treatment with radiation and/or celecoxib.
Results: Celecoxib enhanced the radiation sensitivity of the A549 cells in the medium containing the 10% FBS,
with radiation enhancement ratios of 1.58 and 1.81 respectively, at surviving fractions of 0.1, with 30 «M and 50 «M
celecoxib. This enhanced radiosensitivity disappeared in the medium containing the 1% FBS. Celecoxib did not
change the radiation sensitivity of the MCF—7 cells in either media. The induction of apoptosis by celecoxib and
radiation was not synergistic in either cell line. ‘

Conclusion: Celecoxib, a selective COX-2 inhibitor, preferentially enhanced the effect of radiation on COX-2
over-expressing cancer cells compared to the cells with a low expression, and this effect disappeared on
incubation of the cells during drug treatment in the medium with suboptimal serum concentration. Apoptosis did
not appear to be the underlying mechanism of this radiation enhancement effect due to celecoxib on the A549
cells. These findings suggest radiosensitization by a selective COX-2 inhibitor is COX-2 dependent.

Key Words: Cyclooxygenase-2, COX-2, Radiation, A549, MCF-7
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