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Analysis on Combined Effect of X-rays with 5-FU on
Rat Subcutaneous Gliomas

Kou Takahashi, Rhuichi Katakura, Takashi Yoshimoto, Jiro Suzuki and Takehito Sasaki*
Division of Neurosurgery, Institute of Brain Diseases, Tohoku University School of Medicine
*Department of Dental Radiology and Radiation Research, Tokyo Medical and Dental University

Research Code No. : 407
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In a series of experiments on the combined use of radio- and chemotherapy for malignant glioma,
X-rays combined with ACNU or 5-FU treatment caused a supra-additive effect on multicellular
spheroids in vitro. In the present experiment, the effect of X-rays combined with 5-FU treatment on
subcutaneously transplanted rat gliomas of RGC-6 cells was analyzed. The dose-survival curve for
X-rays given to tumors in air-breathing rats was biphasic with a terminal slope (Dy=4.3 Gy) that was
parallel to that for tumors in previously killed rats. The hypoxic cell fraction thus obtained from the
ratio of the surviving fraction in two parallel curves at 20 Gy was about 7% in the subcutaneous
tumors in air-breathing rats. X-ray-induced, potentially lethal cellular damage recovered within 8
hours in these tumors. The surviving fraction of cells in the tumors decreased to a minimum at 4—6
hours after a 5-FU injection, but increased thereafter. A biphasic dose-response curve for 5-FU was
also obtained for cells in these tumors, indicating the presence of 5-FU resistant cells. The effect of
X-irradiation given at about 8 hours after a 5-FU injection was greater than the additive effect of both
agents acting independently. This was true when an X-ray dose of more than 5 Gy was given.
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Fig. 1 X-ray dose survival curves for RGC-6 cells
in subcutaneous rat gliomas. Tumors in air-
breathing rats (@) or in killed rats (O) and
tumor cells in suspension (A).
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Fig. 2 Surviving fraction of RGC-6 cells in subcu-
taneous rat glioma was determined at various
times after X-irradiation of 15Gy.
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Fig. 3 X-ray dose-survival curves, determined at (
h (@), 24h (O) after irradiation to subcutaneous
rat gliomas.
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Fig. 4 Time-survial curve (@) for RGC-6 cells in

subcutaneous rat gliomas after administration of
5-Fu (100mg/kg). Time-survival curve (O) for
RGC-6 cells in subcutaneous rat glioma as a
function of time interval between administration
of 5-Fu (100mg/kg) and X-irradiation.
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Fig. 5 Dose-survival curves of R(GC-6 cells in sub-
cutaneous rat gliomas. Tumors were resected 2h
(M), 6h (), and 24h (A) after injection of 5-FU.
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Fig. 6 Dose survival curves of RGC-6 cells in
subcutaneous gliomas for X-rays given at 8h
(W), 12h (@) after 5-Fu administration. Broken
line shows survival curve determined immediate-
ly after X-irradiation alone.
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Fig. 7 Effect of 5-FU administration on the recov-
ery from X-ray induced PLD. Subcutaneous rat
gliomas were irradiated 12h after 5-FU (100mg/
kgd) administration and resected immediately
(@) or 2¢h (O) later. The broken or the solid
line represents when the combined effect was
additive of both agents acted independently,
assayed either immediately (---) or 24h (—) after
X-irradiation.
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