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Differences in Radiosensitivity and Recovery From the Effects of
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Studies were carried out on the differences in radiosensitivity and recovery from :
the effects of irradiation between the two types of ascites hepatoma derived from the
original one which was discovered by Sasaki and Yoshida in the rat and transplanted
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successively throughout numbers of generations.

Two hepatomas used in this experiment were AH 7974 and AH 130 strains. The
former is characterized by high resistancy against nitrogen mustard compounds, while
the latter is very sensitive to these chemical agents. These tumors were maintained
as ascites form and inoculated subcutaneously on the back of the animals 8to 10 days
before the experiments. 2P (60 uc per animal) was administered intraperitoneally 1
hour before the sacrifice of the rats which have been divided into several experimental
groups.

Preliminary experiments revealed a pronounced depression of the uptake of radio-
active phosphorus by X irradiation. This effect of irradiation was studied in some
detail and used as indicator to differentiate the responses of the two hepatomas to X
irradiation.

Analysis of the distribution of the radioactivity into the various phosphate fractions
of tumors tissues (acid-soluble, lipid, nucleic acids and phosphoprotein phosphorus)
one hour after intraperitoneal injection of 32P showed almost exclusive incorporation
of %P into the acid-soluble fraction.

Detalied analysis of the acid-soluble fraction by ion exchange column chroma-
tography according to Hurlbert et al. demonstrated that adout 80 per cent of radioac-
tivity was present in the inorganic phosphate and 20 per cent was distributed into
other phosphorylated compounds: adenosine triphosphate, adenosine diphosphate and
adenosine monophosphate etc:-. Upon X-irradiation the radioactivity in the inorganic
phosphate was decreased.

Then it can be concluded that one hour after intraperitoneal administartion of 32P
almost all the radioactivity is present as inorganic phosphate and the depression of 32P
uptake of whole tumor tissue by irradiation is chiefly due to depression of 1ncorporat10n
of P into the inorganic phosphate.

The radioactivity of the whole tumor tissue one hour after the intraperitoneal
injection of 60 uc of 32P was measured at different intervals following the whole body
irradiation of 1000 r of the tumor bearing animals. Comparison of the time course
of inhibition and subsequent recovery was maid on the two strains of the hepatoma.

There were definite differences in the responses of two hepatomas to irradiation.
In the AH130 hepatoma X-irradiation causes a pronounced inhibition of 32P uptake
but, a rapid recovery proceeded by an increase of 2P uptake arround 12 hours after
irradiation was observed. On the other hand in the AH 7974, inhibition of 32P uptake
was rather small as compared to AH 130 and the slow recovery from the initial inhib-
ition was noticed. :

These results were discussed in relation to the fractionation of the dose in the
radiotherapy of malignant tumors.
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