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Outline
Time Factors And the Effect of X-ray on Biological Function
In the treatment of cancer by X-ray, we goften see the reccurence of cancer where

X-rays were exposed.

It is believed that cells remained untouched when the exposure was made, might regain
function by means of their vivid reccurence power.
The problem how to get rid of the cells in this category is still imposed upon us in

the treatment of cancer.
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We believedthat su scepibility of X-ray of liver is too low to be affected by the exposure
of X-ray. . _

; So far as functional effect on the cells is concerned, however, X-ray is by no means
weak in its function, but the cells of liver are strong enough to sweep out the damage once
caused by the exposure of X-ray, through the vivid recovering power of the cells. Tha is,

theobstruction caused by the exposure of X-ray soon disappears and o no trace of effect:
can be seen in the state of the cells even through Chromatin Test. According to the inve- -
stigation by Pohl, the effect of X-ray upon liver can not be noticed unless it is examined
in a series. : :

Cancer cells are similar to liver cells on the points of view that both kinds of cells are
: susceptible to X-rayy, but soon recover the normal states.

The cells of cancer of which susceptibility to the effect of X-ray are especially low, are
identical with that of liver.

I then came to in vesigate the time factors of divided exposures of X-ray to destroy the
cells with low susceptibility, studying majnll}'r cells of liver, which I thought is valuable for
the study of treatment of cancer which so far has been deadlock.,

7 Chapter I _ _
Time FactorsUnder The View of Function of Cells of Liver

In the first article, I described liver -cell-function by means of KF] method guided by
Professor Hamazaki, the time intervals being 12h, 24h, 48h and 96h after last exposure of
X'—ray of 200r by 2 times or 3 with time intervals of 0, 12, 24, 48, 72 and 120 hours.

The tests were made using mice 3 in a group. The conditions were: the secondary
voltage was 165 KV, half value layer was 0.85mm Cu, filter-plate was 0.5mm Cu-+0.5mmAl
and 16r per minute, - / _ . s

The result of the experiment was as follows :
(1) After the exposure of 200 r one time KEG,in the liver cells were extremely reduced
' _in 9 ~12hours and at the same time functional depression was noticed after the exposure.
- However, after 12 hours, KEG in the cells increase more than before and temporary funct-
ional exitement was seen. Therefore when the next exposure was carried out by means of
divided method at the time of depression of function, the effect of exposure became weak
due to less susceptibility of radioactive ray-Bérgonie Tribondau’s law. On the contrary, if
the second exposure was given in the state of excited function, the effect was strong, it

- Was supposed. :

(2) The functional control of liver cells caused by one time exposure of 400r was far
less than that of 2 times exposure of 200r *with a time interval of 12 hours, using 400r in
all and the latter had a longer duration of effect than the farmer, which being supposed
to be the cause of(1), !

(3) When exposure was done with time intervals of 24, 48, 72, 120 hours using 200r
X 2or 200rx 3, in the interval of 120 hours the effect was the same as that of 200r once.
That is, the effect of the farmer exposure was completely disappeared at the time of the
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latter exposure. On the contrary, in the cases of exposure with time intervals of 24, 48
and 72 hours, st‘rong obstacles were seen. The amount of obstacles was the strongest in the
irradit:ion with 12 hours irradiation, and these are all str(mg;ér than that of the itradiation
of 400r at once. Overproduction of KEG could be seen after 72 hours from the last exposure
in both 200rx2 and 200rx3. It is believed that this fact might be the reason why we could
not see any dicrease in X-ray effect caused in 24 hours’ exposure and 72 hours’ one, :

(4) Breakage of nucleus of liver-cells can hardly be seen. That the strength of divided
exposures is stronger than that of one time exposure with the same amount of the divided
exposures, is probably due to change of all function by means of rodiation to the effect of
increasing susceptibility of the cells.

* (5) In is stated by Coutard’s method that exposure of radiation is to be  given to the
cells which are in the state of high susceptibility during the period of hreakage of nucleus,
but for the cells in low susceptibility the exposure previously made, has a certain effect to
the cells at the second exposure, which increases biological action of X-ray. This fact came
to be known by application of KEG method for the first time: the Chromatin Dye method
which can test only retardation change of the cells could not so far explain the fact. o




