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Biological effects of NIRS-cyclotron fast neutrons on the acute
30 day mortality and the testis weight loss of mice.
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The effectiveness of NIRS-cyclotron fast neutrons from the Be (d, n) B reaction with 30 MeV neu-
trons was compared with that of 200kvp X-rays in the acute mortality within 30 days after exposure and
the decrease in the testis weight of mice. Then, groups of 10-weeks-old ddY-SLC male mice were exposed
to graded doses over the range 96 to 864 rad of 200 kvp X-rays or NIRS-cyclotron fast neutrons.

The LDygq/4, values for X-rays and neutrons were 662.0 rad and 609.5 rad, respectively. The relative
biological effectiveness (RBE) for fast neutrons using 30 day mortality as the endpoint for comparison
and 200 kvp X-rays as the reference radiation was 1.09. The weight loss of testis was determined at 30
days after exposure, since it reached maximum at around 4 weeks after exposure in mouse. The weight
of testis decreased as a function of log dose of X-rays and neutrons for the doses over the range 96 to 700
rad. The RBE values were varied according to doses, and the value at 509%, weight reduction (EDyg)
was 2.19.
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Fig. 1 Survival time distributions for mice as a
function of radiation doses.
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Fig. 2 Dose-effect curves for 30-day bone marrow
death in mice exposed to X-rays and fast neut-

rons.
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Table 1. Changes of testis weight for various
doses of X-rays and cyclotron fast neutrons.

Ke-rays Neutrons
Dose*

No.| Mean + S.E. |No.| Mean + S.E.

0|21 | 278.05+6.91 | — -
100 | 5| 195.26244.31 5| 159.90%3.41
200 | 5| 159.20%£5.03 5| 104.40£38.17
300 | 5| 128.58+5.04 5 94.2617.63
400 [ 5| 108.10£4.00 5 69.20+4.46
500 | 5 96.78+1.50 5 63.24+5.72
550 | 10 93.66+5.57 5 72.64%4.80
600 | 13 95.22+2.67 | 12 65.14+3.14
620 | — i 7 72.41%4.51
640 | — i 5 68.20%3.02
660 | — . 8 63.38+2.48
680 | — R 5 63.10£2.52
700 | — o 5 53.80%3.94

750 ] 5 80.66+3.84 | — —

*: R for X-rays, and rad for neutrons.
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Fig. 3 Dose-effect curves for testis weight loss in
mice irradiated with X-rays and fast neutrons.
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