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On the Variation of LD-50 in Time after 14.1 MeV Fast Neutrons- and 180 kVp
X-Rays -Irradiation for Young and Adult Mice

by

Osamu Yamamoto
Department of Radiation Biology,
Research Institute for Nuclear Medicine and Biology,
Hiroshima University,
Hiroshima, Japan -
(Director: Prof. K. Takeshita)

Four week and 8 week old mice were exposed to 14.]1 MeV fast neutrons and 180 kVp X-rays to
demonstrate post irradiation changes in young and adult animals,

LD 50/30 has been generally used to evaluate relative biological effectiveness of radiation. In addi-
tion to central nervous system death, intestinal death and bone marrow death are acute effects. LD
50/30 includes both intestinal death and the bone marrow death, and does not indicate the effect of each
separately when each appears by different degrees.

This investigator advocated LD50/9 for observation of intestinal death, especially for mice irradia-
tion experiments. Results including mortality, body weight change and the RBE value were observed
following irradiation.

Though it is difficult to establish clearly the RBE value for bone marrow injury, it was more marked in
the adult than in the young animls on comparison of RBE values for LD50/9 and LID50/30. This was
supported by the following findings. In the case of fast neutrons- and X-rays-irradiation, the ratio of the
young to adult is about 0.90 for LD50/9. This ratio for LI»50/30 decreases further in the case of neutron-
irradiation. In the case of X-rays it is on the contrary.

The decrease in absorption dose in bone marrow is responsible, since the effect on bone is smaller in

the young than in the adult animal.
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Fig. 1--1. Lethality in adult mice in time after
neutrong-irradiation( Bl male, [ female).
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Fig. 4. LD-50 in adult mice in time after neutrons- and X-rays-irradiation

(—— male, female).
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Table 1. Regressional equations of LDy[, and LDyg/s, and RBE values of
fast neutrons to X-rays.

j System Equation ‘ LD-50 ‘ RBE

i Adult male N—9 E = — 45.644 18.47 LogX. 552 | 1. 64

| Adult male X—9 Ef= — 21.30+ 8.90 LogX 202 | '

i Adult female N--9 E = — 47.514 19.07 LogX 567 1.53
Adult female X—9 E = — 18.484+ 7.99 LogX 368 -9
Adult male N—30 E = — 45.50+4 18.51 LogX 541 ; 1.18
Adult male X—30 E = — 45.314 18.05 LogX 613 | ’
Adult female N—30 E = — 47.14+ 19.00 LogX ‘ 555 - 118

_ Adult female X—30 E = — 48.824 19.25 LogX 625 I )
Young male N—9 E = — 30.034 13.01 LogX 493 1.59
Young male X—9 ‘ E = — 37.744 14.76 LogX 786 | ’
Young female N—J3 E = — 29.074 12.62 LogX 501 | 1.57
Young female X—9 E = — 37.534 14.62 LogX 780 | .
Young male N—30 E = — 30.954 13.50 LogX 460 | 1.43
Young male X—30 E = — 42.894 17.00 LogX 656 | :
Young fernale N—30 ‘ E = — 30.124 13.13 LogX ‘ 473 ‘ 1. 40
Young female X—30 E = — 44.124 17.41 LogX 663 )
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Fig. 6—1. Lethality in young mice in time after Fig. 6—2. Lethality in young mice in time after
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Table 2. Ratio of LDy, in young mice
to LD,, in adult mice.

LD-50(Young)

Bsed “LD-50(Adult)
Male N—9 0.89
Female N—9 0.88
Male X—9 | 0. 87
Female X—9 [ 0.90
Male N—30 0.85

| Female N—30 0.85
‘ Male X—30 ‘ 1. 07
Female X—30 1.06
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