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Effect of Combined Treatment of HeLa S3 Cells with Radiation and
Etoposide on Cell Survival

Nobuo Kubota, Tadashi Ikegami, Kiichi Watai,
Masae Kakehi and Kengo Matsui
Department of Radiology, Yokohama City University School of Medicine

Research Code No. : 402

Key Words : Potentiation of radiaton cytotoxicity, Etoposide,

Hela S3

Etoposide, a semisynthetic derivative of podophyllotoxin, is an active cytotoxic agent. In this
paper, radiation sensitivity of HeLa 53 cells was evaluated with and without etoposide. Expornentially
growing monolayer cells were incubated with etoposide at 2.5 ug/ml for 1 hour immediately after
irradiation. The combination of radiation and etoposide showed a significant enhancement in cell
killing as compared with radiation alone. The difference in surviving fraction is principally due to the
decrease of the shoulder of the cell survival curve. When etoposide was combined with radiation at the
different time intervals in exponentially growing cells, a significant enhancement of cell killing was
found immediately before and after radiation, and at 6 hours after radiation.

When plateau phase cells were incubated with etopeside at 2.5 pg/ml for 1 hour immediately after
radiation, no enhancement of cell killing was observed. These results are discussed in connection with

the cellular repair and cell cycle kinetics.
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Fig. 1 Growth curve of HeLa S3 cells. Cells were
refed with normal modium on day 3, and with 1%
FBS medium on day 4 and day 5. The arrow
indicates the time at which cells were used for
irradiation studies.
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Fig. 2 Cell survival of log phase HeLa S3 cells
after 1 hour and 2 hours exposure to etoposide at
37°C. Each point represents the mean and SE of
two or three separate experiments.
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Fig. 3 (Cell survival of actively growing and pla-
teau phase cells after 1 hour exposure to
etoposide. Each point represents the mean and SE
of two or three separate experiments.
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Fig. 4 Radiosensitization of log phase cells by
etoposide. Cells were irradiated immediately be-
fore 1 hour exposure to etoposide at 2.5ug/ml.
Survival curve of radiation plus etoposide is
corrected for cell killing by drug alone (solid line
without symbols). Terminal exponential portions
of the curves were fitted by linear regression
analysis to obtain the values of D, and D,. Each
point represents the mean and SE of three sepa-
rate experiments.
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Fig. 5 Cell survival of log phase cells as a funec-
tion of interval time between etoposide and
radiation. Cells were treated with etoposide at 2.
Sug/ml for 1 hour and irradiated with ¥"Cs
gamma rays of 5Gy. Dotted line shows the ad-
ditive level of cell killing by etoposide and
irradiation. Each point represents the mean and
SE of two or three separate experiments.
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Fig. 6 DNA histograms of cells at 3 and 6 hours after exposure to 5Gy irradia-
tion or etoposide at 2.5ug/ml for 1 hour.
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Fig. 7 Cell survival of plateau phase cells after
irradiation alone and irratiation imrnediately
before etoposide at 2.5xg/ml for 1 hour. Cells
were trypsinized § hours after irradiation in both
treatments. Survival curve of radiation plus
etoposide is corrected for cell killing by drug.
Each point represents the mean and SE of two or
three separate experiments.
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Fig. 8 Effect of etoposide on the repair of
potentially lethal damage after 8Gy irradiation in
plateau phase cells. Cells were treated with
etoposide at 2.5xg/ml for 1 hour immediately
after irradiation. Cell survival in the repair
kinetics curve of irradiation plus etoposide is
corrected for cell killing by drug. Each point
represents the average of two experiments,
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