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Fast Neutron Radiotherapy of a Mouse Malignant Melanoma
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Relative biological effectiveness (RBE) of 2 MeV fast neutrons was studied in C57BL6 mouse B16
melanotic melanoma. RBE was denoted as a ratio of TCDj, by X-rays to TCD,, by neutrons, where
TCD;, is a radiation dose to yield 50% local tumor control. Similar values of RBE were obtained for
tumors irradiated under oxic condition at 2 days after transplantation. of 10¢ or 105 tumor cells and the
value was approximately 4.0. This result is a contrast to the finding that RBE decreases with the decrease
of the cell survival. Then, a theoretical analysis was made for RBE values of tumors containing different
number of tumor cells, on an assumption that these tumor cells exhibit a multi-component dose-cell sur-

vival curve. This suggest that RBE might not be proportional to the turaor size and that it might be in

relation to the size of hypoxic cell population.
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Table 1. The effect of pretransplantation irradia-
tion on TD;, values and the Révész effect (the
reduction of TDg, by LR tumor cells) in C57BL/6
mouse B16 melanotic melanoma.
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Fig. 1. TCDy, of 2-day-old C57BL/5 B16 melano-
tic melanomas irradiated with a single dose of
neutrons (open circles) or x-rays (solid circles),
as a function of time after irradiation. Tumors
were irradiated when animals were breathing 95
% oxygen and 5% carbon dioxide. Shaded area
represents 95% confidence limit,
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Table 2. TCDy, of C57BL/6 mouse B16 melanotic melanomas irradiated at

2 days after transplantation.

Irradiations were given under local hypoxia

or when animals were breathing 959 oxygen - 5 9% carbon dioxide.
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10° Neutron 95% O,+59% CO, 325 ( 260— 400) B
10° X-ray 95% 0.+ 5% CO, 2050 (1920—2190) 41 N
10° Neutron 9% O:+5% CO; 500 ( 475— 530) '
10° X-ray 95% O,+5% CO, 1140 ( 945—1375) . 1.9
10° Xoray Hypoxia | 2130 (1940—2340) N
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Tig. 2. RBE, which is expressed as a ratio of TClDs,
(x-rays) to TCDg, (neutrons), as a function of
tumor cells contained in the tumor. Parameters
employed were m=5.0 (5.0) and D,=135(390)
rad for cells irradiated with x-rays, and m=1.0
(1.0) and Dy:=80 (140) rad for cells irradiated
with neutrons under oxic or hypoxic conditions.
The figures in parentheses are for hypoxic con-
dition. Four different lines indicate 4 different
hypoxic cell fractions.
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