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Fig. 1. Apoptotic rate of AMC-HN3 cells measured by sub-G1
portion of flow cytometry. Cells were treated with radiation
alone (R only), flavopiridol alone for 24 hours (F only) or
flavopiridol in combination with radiation (R+F) as described
in "Materials and Methods". An increase of apoptotic rate was
achieved by combination treatment. Vertical bars are standard
deviations of mean.

40 -

Ny (443
o (=]
1 1

Sub-G0/G1 (%)

_
o
1

O_

Control R only F only R+F

Fig. 2. Apoptotic rate of NCI-H460 cells measured by sub-G1
portion of flow cytometry. Cells were treated with radiation
alone (R only), flavopiridol alone for 24 hours (F only) or
flavopiridol in combination with radiation (R+F) as described
in "Materials and Methods". An increase of apoptotic rate was
achieved by combination treatment. Vertical bars are standard
deviations of mean.
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Fig. 3. Western blot analysis of PARP and caspase-3 cleavage.
Cells were treated with 10 Gy of radiation (R only), 100 nM of
flavopiridol (F only), or combination of radiation and flavo-
piridol (R+F) and protein was isolated. Lysates were analyzed
by Western blotting as described in "Materials and Methods".
Cleaved products of PARP and caspases-3 were detected in
cells undergoing apoptosis. Flavopiridol increased radiation-
induced apoptosis in AMC-HN3 and NCI-H460 cells. Data are
representative of three independent experiments.
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Fig. 4. Flavopiridol effect on protein expressions of p53, p21
cyclin D1, and phosphorylated Akt (p-Akt). Cells were treated
with 10 Gy of radiation (R only), 100 nM of flavopiridol (F
only), or combination of radiation and flavopiridol (R+F) and pro-
tein was isolated. Lysates were analyzed by Western blotting
as described in "Materials and Methods". Flavopiridol downre-
gulated cyclin D1 expression and it had no effect on Akt
activation in both cell lines. Flavopiridol effect on p53 and p21
expressions was different according to cell lines. Data are
representative of three independent experiments.
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—— Abstract

Effect of Flavopiridol on Radiation-induced Apoptosis of
Human Laryngeal and Lung Cancer Cells

Suzy Kim, M.D., Ph.D.*, Eun Kyung Kwon, B.S.", Seung Hee Lee, BS.",
Hye Jin Park, B.S.T and Hong Gyun Wu, M.D., Ph.D.TT

*Department of Radiation Oncology, The Catholic University of Korea College of Medicine,
Cancer Research Institute, *Department of Radiation Oncology,
Seoul National University College of Medicine, Seoul, Korea

Purpose: To investigate the flavopiridol effect on radiation—induced apoptosis and expression of apoptosis—
related genes of human laryngeal and lung cancer cells.

Materials and Methods: A human laryngeal cancer cell line, AMC-HN3 and a human lung cancer cell ling,
NCI-H460, were used in the study. The cells were divided into four groups according to the type of treatment:
1) control groups; 2) cells that were only irradiated; 3) cells treated only with flavopiridol; 4) cells treated with
flavopiridol and radiation simultaneously. The cells were irradiated with 10 Gy of X-rays using a 4 MV linear
accelerator. Flavopiridol was administered to the media at a concentration of 100 nM for 24 hours. We
compared the fraction of apoptotic cells of each group 24 hours after the initiation of treatment. The fraction
of apoptotic cells was detected by measurement of the sub—G1 fractions from a flow cytometric analysis. The
expression of apoptosis—regulating genes, including cleaved caspase-3, cleaved PARP (poly (ADP-ribose)
polymerase), p53, p21, cyclin D1, and phosphorylated Akt (protein kinase B) were analyzed by Western bloting.
Results: The sub—G1 fraction of cells was significantly increased in the combination treatment group, as
compared to cells exposed to radiation alone or flavopiridol alone. Western blotting also showed an increased
expression of cleaved caspase—3 and cleaved PARP expression in cells of the combination treatment group, as
compared with cells exposed to radiation alone or flavopiridol alone. Treatment with flavopiridol down regulated
cyclin D1 expression of both cell lines but its effect on p53 and p21 expression was different according {0 each
individual cell line. Flavopiridol did not affect the expression of phophorylated Akt in both cell lines.
Conclusion: Treatment with flavopiridol increased radiation-induced apoptosis of both the human laryngeal and
lung cancer cell lines. Flavopiridol effects on p53 and p21 expression were different according to the individual
cell line and it did not affect Akt activation of both cell lines.

Key Words: Flavopiridol, Radiation, AMC-HN3, NCI-H460, Apoptosis
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