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Intestinal damage following a single and fractionated irradiation of fast neutrons
by

Keisuke Nakagawa

Division of Clinical Investigation, National Institute of Radiological Sciences, Chiba, Japan

In resent years, many experiments concerning revaluation of fast neutron radiotherapy have been
presented. In these reports, it was emphasized that injury of normal tissues and tumor tissues was
more intensive in fast neutrons than X-rays and these injuries became more marked in anoxic conditions.
‘When the fast neutron beams are used in radiotherapy, it is important to know the normal tissue damages
near the tumors following irradiation. Since small intestine was also irradiated in the treatment of
abdominal tumors, the damage of gastrointestinal tract exposed to X-rays and fast neutrons in single and
fractionated doses were investigated using CRF-1mice. The energies of X-rays were 200kVp (HVL.
1.15 mmCu)and those of fast neutrons were En = 2.0 MeV. For the present investigations, ¥ I-labelled
polyvinylpyrrolydone (**!'[-PVF) was used as an indicator of protein loss from the gastrointestinal tract.
The results were as follows.

1) On the 4th and 5th days after irradiation, the leakages of *'I-PVP into gastrointestinal tract
were most evident which occured above the dose level of 500 rads of X-rays and 250 rads of fast neutrons,

2)  When higher doses than 300 rads of X-rays or 100 rads of fast neutrons were irradiated, faecal
excretion of I-PVP through intestine increased as the irradiation doses increased.

3) No significant differences of **'I-PVP excretion through intestine were observed in single and
fractionated experiments of fast neutrons. From these experiments, the RBE of fast neutrons to X-rays
for intestinal damage was given as 2.4 in a single dose and 3.2 in 2-fracticnated doses. (48 hours

interval).
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Fig. 1 Schematic Diagram of the Van de Graafl Accelerator.
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Fig. 2 Molecular Weight Distribution Curve of
Radio Iodinated Polyvinylpyrrolidone Average
molecular weight(by viscosity): 33000 Distrib-
ution méasured by turbidimetry by the method
of W. Schltan. Ref. Makromolekulare Chem.
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Fig. 3(a) Loss of '*'I-PVP through the Intestine
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Fig. 4 Experimental Arrangement for X-Ray
Exposures, Mice were kept in the Lucite Cage.
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Fig. 6 Relationship between wholebody doses
and faecal excretion in irradiated mice
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Fig. 7 Relationship between wholebody doses
and water consumption in irradiated mice
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Fig. 8 The loss of '*'I labelled P.V.P. through
the intestine as measured by the activity in

the faeces
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Fig. 9 The loss of *'I labelled P.V.P. through
the intestine as measured by the activity in the
{aeces.
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Fig. 10 Sections of the Small Intestine of CRF-1
Mouse after 3U0rads Wholebody Neutron Irra-
diation (4 Days after Irradiation); Hemato-
xylin-Eosin.
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