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Effect of Time Factor on Liver Function

X-ray department of the medical faculty of Okayama University
Lecture, Yutaka Uda-under guidance of Prof. T. Takeda

In the first chapter, I proved histochemically that the injurious effects upon the liver

cell of a2 mouse was maximum when irradiation of 200r fractionally was given 2 times or
3 to a mouse, with the time interval of 12h and 72h among various experiments with many
pauses: and those time factors were also proved for the cell to be in the recovery state
from the injurious effect which was caused by the previous exposures respectively by means
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of K.F.]. method. _

In the second chapter, I also came to a conclusion that the injurious effect upon the
liver cell was the strongest when the time intervals were 12h and 72h, with a view of mor-
phologic study after survey of time factors. And thus, the purpose of those thesis were to
know the states of the low radiorefractory cells in X-ray ther: apy of malignant tumor, car-
cinom cells as well as cells of lower sensitivity and of good regeneration being taken as
models.

In this respect, in X-ray therapy of malignant tumor, it is hoped to give homogeneous
injury to carcinom cells: thus I further investigated to find the time factors by which
homogeneous effect was produced on the liver cell by virtue of liver function test.

The effects of time factors were surfeyedl by the liver-function test which showed (po-
sitive) distinctly when the liver cells are more subjected to the spread insury than partial
insury. E

In the experiment done by exposing fractional dosage of 200 v with pauses of 0, 24,
48, 72 hours, giving 600r~1200r in all and exposing 3~6 times to Jhouse rabbits, and inve-
stigated the liver function in turn after the irradiation.

As it was said that liver cells have such a complicated physiological function that his-
tologic aspects and some kind of liverfunction appear differently even in the same organ, -
according to the quanties of liver poisons and methods applied, I had procedures of protein
metabolism test-Takata reaction, Weltmann reaction; hippuric acid’ synthesis test and bro-
msulfalein test. The results thus obtained as follows: —

1) Two weeks after the radiation was made, injury of prolein metabolism began to
appear in the rabbit with 600r, 1200r exposures; the injurious effect of antidote function
could already be seen two days after. The recovery of protein-metabolism could not be
restored even after 36 days from the last radiation; antidote test showed that the recovery
could not be done till 22 days after when the total radiation was 1200r: if the radiation
was 600r, the recovery was likely to begin.

2) These functional injury was iitmost when it received radiation with 72 hours interval-
protein metabolism test, antidote test and excrement test all proved for injury aspect to be
coincident with the result.

3) From the liver function test, it must be concluded thet all tissue was afflicted hom-
ogeneously with functional injury when it received the radiation with 72 hours interval.

4) There is no remarkable difference between the actions of general irradiation and
local irradiation : acéordingly those effects above mentioned are supposed to come from the
injury imposed upon the liver itself by means of irradiation.

The experiment test, however, showed some kind of injury in generzl irradiation whereas
in local irradiation- with 1200r, no effect could be seen.

5) When fractional irradiation with 72 hours interval was applied to the liver cells with
strong re-covering power, the injurious effects caused by X-ray irradiation to liver cells as
well as liver function, are strongest. In this respect, carcinom cells which have similar
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