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Fundamental Studies of X-Ray Sieve Therapy
5th Report; On the range of interaction of diffusible substances.

By

Hiromu Kaneda, Renzi Kondo, Seikichi Tanei and
Kazuo Tanigawa.
Department of Radiology, Faculty of Medicine, Shinshu University
(Director: Prof. H. Kaneda)

In this paper the range of interaction of diffusible substances in the irradiated tissue
is described.

Through two square openings with various sizes and distances, the rabbit’s ear was
irradiated with a single dose of 7000 r. The skin at the middle point of two openings
was examined histologically 120 days after the irradiation. And the minimum distances
showing no pathological changes on the skin were as follows ;

0.04 cm? (0.2%0.2 cm) 0.1 cm.
0.25 cm?. (0.5x0.5 cm) 0.42 cm.
lem?. (1 X 1em) 1.3 cm.
2.25 cm?,  (1.5x1.5 cm) 2 cm.
4 cm? (2 X 2cm) 3 cm.
6.25 cm?.  (2.5X2.5 cm) 4 cm.

These results are indicated on A line on the chart, and those which doesn’t affect the
vessels pathologically are on B line. And, as the range of interaction of diffusible sub‘-
stances in the irradiated tissue is half of these data, @, half of A, and b, half of B, are
the range of interaction.

The area of oblique lines indicates the necessary distance of adjoining openings on z
sieve to increase skin tolerable dose.

Hence, the conclusions :

1) The sieve plate of 1 cm. or 0.75 cm. diam} area ratio 40 - 60 is to be considered
as an adequate one to increase skin tolerable dose, but that of 2 cm. diam. is not proper
for a sieve as the distance of openings is smaller than the necessary distance.

2) As in the case of 0.25 cm. or 0.2 cm. diam. area ratio 40: 60, the minimum
distance is larger than the necessary distance, it is presumed that by the use of the
sieve of area ratio 50: 50, if we make the distance smaller, biological sieve effect may be
satisfactory, and that on the same ground, in the case of 0.1 cm. diam. the area ratio 55 :

.45 is considered allowable theoretically.
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