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Studies of Iron Metabolism in Rat Following X-Irradiation
(Experimental Studies with Radjoactive Iron)
2. Part The time-factor of x-ray effects on erythropoiesis.

By

M. Maeda, K. Nakanishi and T. Miyamoto
Department of Radiology, Kyoto Prefectural University of Medicine
(Director Prof. Dr. H. Kaneda)

The rats were given whole body irradiation with doses of 85 xt. The groups of
a single exposure received 85r and 170 r, and the other groups of fractional exposures
received daily 85r for 3, 5, and 7 days. '

The blood samples were taken 48 hours and 7 days after Fe-59 administration,
which was injected in the jugular vein 24 hours after irradiation.

The Fe-59 uptake of the whole blood was expressed as per sent of the dose admi-
nistered. :

The amount of the Fe-59 uptake increased in every group including the non-irradiated
animals during 5 days from 2nd to 7th day after injection. But the increases in the
irradiated rats were more remarkable than that in the non-irradiated ones.

It seems likely that x-irradiation prolongs the time which is taken to remove bone
marrow cells into the peripheral blood.

The Fe-59 uptakes of the single exposure groups were depressed exponentially
while the doses increased, but the depressions of the fractional €xposure groups were
not lineary related to the x-ray doses. The uptake of 3 days irradiation was rather
higher than that of the single exposure group of 85r.

The groups exposed for 5 and 7 days, however, showed remarkable depression
which was similar to the single exposure groups.

From the 2nd Figure, the number of daily exposure. in which the depression was
similar to that of single exposure of 170 r, was estimated as 5.5 (from the curve at 48
hours after injection), or 4 (from the curve at 7 days after injection).

A relation formula of time factor of x-ray effeect was obtained as follows :

R=170t%6, or R=170 05 :

The uptake of bone marrow (femur) was examined 2 hours after Fe® injection,
which was given 24 hours after total body irradiation with doses of 35rxt.

The result obtained was,

R=170 t0-67

<t
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At the same time, the Fe-59 uptake in erythrocites of guinea pigs was examined
by the same method. The dose response curves of the guinea pigs were much steeper
than those of the rats.

From the result obtained from the guinea pigs, the following formula was obtained.

R=170 025

From these findings, it is clear that the erythropoiesis of a rat is much more
resistant than that of a guinea pig, and that the recovery from radiation damages of
bone marrow of a rat is much faster and stronger than that of a guinea pig.



