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Effects of Adriamycin on Radiation Sensitivity of Cultured
Human Lung Cancer Cells

Fuminori Mikage
The Nihon University Graduate School of Dentistry, Department of Radiology

Research Code No.: 400
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repair

Modification of X-ray-induced cell killing by an anthracycline antitumor agent, Adriamycin, was

studied by using cultured human lung cancer cells of an oat cell type. Cell killing by Adriamycin,
synergistic effect of cell killing by the combination of X-rays and Adr'iamyn:in, and the effect of
Adriamycin on the repair from sublethal damage and potentially lethal damage of X-irradiated cells
are described. The cell killing of X-rays was enhanced the most when Adriamycin was used during
irradiation, and the width of the shoulder part of a survival curve was reduced. Adriamycin reduced
the capacity for repair from sublethal damage, but did not affect the repair from sublethal damage,
which could not be explained by this alone. The X-ray-induced damage and the damage induced by

Adriamycin may interact for the synergistic effect of cell killing when both modalities were applied

simultaneously,
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Fig. 1 Dose and time-survival curves of OAT-1975 cells treated wth Adriamycin  (ADRM),
Survival of cells was obtained by counting cell colonies. A: The cells were treated with
graded dose of ADRM for 1 hr. B: The cells were treated with 0.3pg/ml of ADRM for

different periods.
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Fig. 2. Fluctuation of survivallof]cellsjtreated by
combination of X-rays and ADRM. Each sym-
bol corresponds to the indicated dose of ADRM.,
The cells were treated with ADRM at different
time, before and after X-irradiation. A: ADRM
at 2 hr before X-rays; B: ADRM at 1 hr before
X.rays; C: Simultaneous treatment with ADRM
and X-rays; D: ADRM at Ohr after X-rays;
E: ADRM at 1hr after X-rays; F: ADRM at
2 hr after X-rays,
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Fig. 3. X-ray dose-response survival curves of AD
RM-treated cells, The cells were treated with
ADRM for 1 hr, was he twice with saline to re-
move the agent, and irradiated with X-rays imm-
ediately after the ADRM-treatment. @ response
of cells without ADRM, A and M response of
cells with ADRM at different doses.
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Fig. 4. Recovery curve of the cells during the two
fractionated doses of X-rays with or without
ADRM. The cells were treated with ADRM for
1 hr before the 1 st X-irradiation and incubated
at various periods at 37°C' between the 1 st and
2 nd X-irradiations. A.Recovery of cells without
ADRM pretreatment, B, Recovery of cells with
ADRM pretreatmen,
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Fig. 5. A: Response of the cells against 2 nd dose
of two fractionated X-rays, given in a graded
manner. The curve for ADRM pre-treated cells
(emmnn- ) is located between those two curves,
showing full repair and no repair. B: Response
of the cells with double treatrnent with ADRM
against the 2 nd dose of X-rays in two fracti-
onated experiment. The cells were treated with
ADRM for 1 hr just before the time of the two
fractionated X-irradiations, The curve of the
ADRM-treated cells (———) shows marked inhi-
bition of repair,
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Fig. 6. Increase of cell survival after irradiation
of X-rays. The cells were treated with ADRM
immediately after the X-irradiation and comp-
ared with that of the untreated cells.
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Fig. 7. Dose-survival curves of cells/incubated with
ADRM for 6 hr after X-irradiation. Cells were
irradiated with graded doses of X-rays and trypsi-
nised for the assay of survival immediately and
6 hr after irradiation with or without ADRM.
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