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Connection between Radiofibrosis and Curative Effect of Radiation
' in Radiotherapy of Malignant Tumor.
I. Animal Experiment.

By

Saburo Amino
Division of Radiology, Hospiftal of Cancer Institute.
(Cief Radiologist, Kempo Tsukamoto, M.D.)

Introduction

In the radiation treatment of malignant tumors, we observe various reactions which
take place in the radiated tumor tissue. Among these reactions we can point out an
important problem of radiofibrosis.

As for the mechanism of the occurence of radiofibrosis after the radiation treatment
we know but little until today. However, this kind of reaction might have some conne-
ction with the reparation process which induces favorable cure effect to the cancer tissue,
for when we are doing radiotherapy of the malignant tumor routinely, we observe many
clinical facts suggesting that proper radiofibrosis which takes place during the course of
radiotherapy might have useful curative effect in the radiated turor area.

So I want to investigate this problem of radiation fibrosis further in this paper.

Uutil today problem of radio fibrosis has been examined only qualitatively in histopa-
thology by the staining method of Mallory or Van-Gieson (Fibs. 1-10), however, I think
it is more reasonable if we can measure its increase and decrease directly in the tumor
tissue quantitatively, so in my experiment I used the chemical extracting method of Fitch
to measure collagen substance in irradiated wet tumor tissue.

Method of Experiment

Animal used: Rats with 150 gr. of body weight.

Tumor used : Subcutaneously implanted tumor of Yoshida ascites sarcoma of the rats.

Conditions of irradiation of the tumor: X-ray 180 Kvp, 15 mA., Filter 0.7 Cu+ 0.5 Al,
H.V.L. 1.1 mm Cu., dose rate 64 r/min.

Whole body of the tumor bearing rat was shielded with lead plate 2-4 mm in thickness
as shown in Fig. 11, -except the tumor implanted part of the leg which is exposed to
irradiation. Dose of radiation under the lead cover was 1.4 r/min., consequently the effect
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of whole body radiation in this experiment is almost negligible.

Yoshida sarcoma was transplanted under the skin of thigh of rats. 5 days after the
transplantation the size of the tumors was 2.5 cm in diameter in average, and I used thes
etumors for this experiment.

A single dose of X-ray given is 1000 r for one group and 3000r for another, former
dose is supposed to be insufficient, and later sufficient for tumo: lethal dose.

Irradiated tumor was extirpated 3 days, 5 days, 7 days, and 3 weeks after the
radiation of these rats and amount of collagen of each tumor tissue was measured by the
method of Fitch.

: Result of Experiment.

As it is shown in Figs. 19-20, amount of collagen substance increases until 7 days
after the radiation in both 1000 r, and 3000 r irradiated groups. In 1000r group, however,
it decreases after this time gradually, but on the contrary viable tumor cell in the same
tissue which was decreasing rapidly until 2 weeks increases again from this period.

In 3000 r irraciated group collagen increases more rapicdly than in 1000 r group until 7
days and it increases more slowly until 3 weeks and reaches its maximum at this point,
while viable tumor cell becomes 0%at the same time showing exponential curve from the
time of radiation.

Conclusion.

In order to completely destroy a certain tumor cell in vivo by radiation, it is necessary
to obtain adequate fibrosis in the tumor tissue as a final effect, While if we fail to obtain
adequate fibrosis it is difficult to get thé complete regression of the tumor in the irradiated
tissue. Therefore radiofibrosis should be regarded as one of the favorable reparation
processes which essentially follows the radiation treatment. More favorable results of
radiotherapy of the tumor could be expected if we find the method of radiotherapy which
induces adequate radiofibrosis within a certain period of time after the radiation.

SR



