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Effects of Fast Neutrons, X-rays and Mixed Irradiation Regimen
on C3H Mammary Tumors and Skin of ICR Mice

Takehiro Nishidai, Koji Ono, Yuta Shibamoto, Masaji Takahashi and
Mitsuyuki Abe
Department of Radiology, Faculty of Medicine, Kyoto University

Research Code No. @ 407
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The response of ICR mouse thigh skin and C3H mammary tumors (10 mm diameter) of C3H/He
mouse to cyclotron-produced fast neutrons (mean energy=6 MeV) and 10 MeV X-rays were studied.
‘Neutrons or X-rays were given in single, five fractions in 5 days or in the mixed irradiation (n+x+x-+x+n)
in 5 days. RBEs of single, five fractions of neutrons and mixed irradiation were 2.2, 3.6 and 1.39 for the
average skin reaction score of 1.0, and 3.2, 2.3 and 1.14 for the tumor growth delay of 10 days,
respectively. Therapeutic gain factors (TGF=tumor RBE/skin RBE) for single, five fractions and the
mixed irradiation were 1.45, 0.63 and 0.82, respectively. The mixed irradiation regimen resulted in an
additive effect on the skin reaction, while the experimental results on the tumor regression were con-
siderably less effective as compared with calculated vales in an additive effect.

These results suggest (1) that this tumor-skin system is unsuitable for neutron therapy and (2) that
since it is difficult to pre-evaluate a therapeutic gain factor of any tumor system, the mixed beam
regimen might be recommended for tumor of ‘“unkown radiosensitivity”’ in order to minimize possible
harmful effects of neutron therapy regimen.
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Table 1 System for scoring skin reaction on
mouse thigh.

Score Reaction

0.0 Normal

Slight reddening

Severe reddening and/or dry scaly appearance
Scaly appearance with moist breakdown of one
small area

Breakdown of large area

Breakdown of about 50% of skin of irradiated area
Breakdown of the most of skin of irradiated area
Breakdown of entire skin of irradiated area with
severe moist exudation
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Fig. 1 Skin reaction score on the thigh of ICR
mice averaged over eighth to 29th day plotted
against dose : single fraction of X rays (O), five
fractions of X rays (@), single fraction of
neutrons (A), five fractions of neutrons (A) and
mixed neutron-X rays, n+x+x+x-+n, (X), The
calculated values (&) based on the experimental
data are shown.
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Table 2 RBEs of neutrons and mixed neutron-X
rays (n+x-+x-+x+n) for average skin reaction

score of 1.0.
Dose (Gy)
neutrons X-rays S
Single fraction 9.3 20.5 2.2
Five fractions l0.8 39.0 3.6
Mixed doses 28.0 1.3
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Fig. 2 Growth delay of transplanted C3H mam-
mary carcinomas with a volume about 500mm?
plotted against dose : The average values and 5.
E. are evaluated on data for the 10 tumors
exposed to single fraction of X rays (), five
fractions of X rays (@), single fraction of
neutrons (A), five fractions of neutrons (A) and
mixed neutron-X rays, n-tx+x-+x+n, (). The
calculated values (%) based on the experimental
data also shown.

Table 3 RBEs of neutrons and mixed neutron-X
rays (n+x+x+x+n) for 10days growth delay
and TGF estimated from tumor RBE/skin RBE.

Dose (Gy)

neutrons X-rays - ™F
Single fraction 10.2 33.2 3.2 1.45
Five fractions 10.2 23.5 2.3 0.54
Mixed doses 20.5 1.1, 0.31
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