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Effect of NIRS-Cyclotron-induced Fast Neutrons on a
Spontaneous Mouse Tumor.

Muneyasu Urano, Sachiko Koike, Koichi Ando, Yasuo Suzuki and
‘ Takeshi Todoroki

Division of Clinical Research National Institute of Radiological Sciences,
4-9-1 Anagawa, Chiba 280

Research Code No.: 407
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Effects of fast neutrons on animal tumor cells were studied in vivo. Experimental tumors were 5th
generation isotransplants of NR-S1 squamous cell carcinoma which aross spontaneously in a C,Hf/He
female mouse. Tumors were irradiated with single dose of neutrons when reached 8-10 mm in average
diameter, and single cell suspension were prepared immediately. Cell survivals were determined by
TD;, assays. Dose-cell survival curves, if compared with those after X-rays, revealed every features of
fast neutrons, namely large relative biological effectiveness, small oxygen enhancement ratio and small
capacity for the repair of sublethal damage. Survival of tumors left in situ for 6 hours after irradiation
was equivalent to that of tumors removed immediately after neutron irradiation, indicating that tumaor
cells irradiated with neutrons were not able to repair potentially lethal damage as well. Implications of

these findings in radiation biology were discused.
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Fig. 1 Dose-cell survival curves of NR-S1 squam-
ous cell carcinoma cells irradiated with fast
neutrons under hypoxic condition (open circles)
and in air (solid circles) in wvive. Tumor cells
irradiated in oxygenated condition in vitro were
indicated by open squares. All the surviving fra-
ctions were assayed in zivo.
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Table 1. Dose-cell survival relations of NR-S1
tumor cells irradiated with X-rays or with neu-
trons under well-oxygenated or hypoxic condi-

tions.
.i Oxic cells [ =io
[ Radiation t cel}”
n D, | n D,
Coh)* |10 120 | 2.3 | 360
X-rays
(6h)* 5.0 | 450
Neutrons 3Jr1m 1.4 225

* 0 h and 6h indicate single dose-Oh-survival curve
and single dose-6 h-survival curve respectively.
Tumor cells removed immediately or 6 hours
after neutron irradiation behaved the same dose-
cell survival relation.
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Fig. 2 RBE (relative biological effectiveness) of
neutron dose. Thin and thick lines indicated by
Oh and 6 h demonstrate RBE based on the single
dose-0 h-survival curve and on single dose-6 h-
survival curve respectively.

Table 2. Changes of surviving fractions of NR-SI turnor cells as a function of time left

in situ after a neutron dose given in air.

N;g;:;on | Tiﬂmii}:ﬁ TD,, _“ Surviving Ratio S.F.
(rad) NOR (95% confidence limit) fraction at 0 h¥*

0 = 1.0€0.61—1.8) x 10* 1.0 —
1330 0 1.7(0.95—3.0) x 10° 0.0059 1.0
1330 2 1.5(0.87—2.4) x 10° 0.0069 1181
1330 6 1.8(0.49—6.4) x 10° 0.0056 0.95

* Ratio of surviving fraction at time left in situ to that at 0 h.
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