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Cell Inactivation Effects of Fast Neutrons Produced by NIRS
Cyclotron on Murine Lymphoma (L5178Y) Cells in vitro.

Ikuo Watanabe?, Tetsuo Inada®» and Fumiaki Ogawa®
Division of Physiology and Pathology" and Division of Physics”, National Institute of
Radiological Sciences; and Department of Medicine, Kyoto Prefectural

University of Medicine®

Research Code No.: 400
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Cell inactivation effects of X-and fast neutron irradiation on murine lymphoma L5178Y cells were
investigated by means of soft agar colony formation technique. The fast neutrons were produced by
Be (d, n) B!? reactions at dE of 30 MeV in NIRS cyclotron. X-ray survival parameters were Do=88.8
rad, Dq=115.4 rad, and n=3.6 and that of fast neutrons were 65.5 rad, 66.8 rad and 2.8 respectively.
Relative biological effectiveness (Do ratio of fast neutrons against X-rays) was caluculated to be 1.33.
A great decrease in Dq dose after fast neutron irradiation suggests decreased capacity of sublethal damage

in the cells and thereby only small fraction of cells could recover.
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Table 1. Survival curve parameters and their
ratio of fast neutrons against X-rays. V.d.G.
represents Van de Graaff accelerator operated
at dE of 2.8 MeV.

Fast Ratio
X-ray neutron
(cyclotron)| Cyclotron | V.d.G.
Do 83.8 65.6 1.3 3.4
Dq 115.4 66.8 1.7 8.3
Dy, 204.3 132.5 1.5 4.5
n 3.6 2.8
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Fig. 1 Survival curves of murine lymphoma
L5178Y cells after X (200 kVp)- and fast
neutron (NIRS cyclotron, dE=30 MeV)
irradiation. Broken line with open circles
and solid line with closed circles represent
X- and fast neutron survival curves, respec-
tively. Virtical bar at "each |point indicates
standard deviation.
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