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Influence of Time Factor on Biological Effects of X-irradiation
on Mice Bearing Solid Type Ehrlich’s Carcinoma
Part I
Effect of Irradiation Intervals on Survival Rate

By

Keichiro Ogino
Department of Radiology, Okayama University Medical School
(Director: Prof. Michio Yamamoto)

Solid type Ehrlich’s carcinomas inoculated into the right legs of Cb mice were treated
with x-rays at three different fractionations, as shown schematically in Figure 1, consisted
of (1) irradiation at intervals of seventy-two hours (involving 3x500r daily and 7x500r
every three days to 5,000r in 24 days), (2) irradiation at intervals of twenty-four hours
(involving 10x500r daily to 5,000r in 10 days) and (3) distributed daily irradiation (in-
volvig 3x500r daily and 21x500r /3 every day to 5,000r in 24 days).

In survival rate of animals, irradiation at intervals of seventy-two hours had the best
effect and the most unfavorable result was found in distributed daily irradiation (Table
V, Figs. 1 & 2). The tumors in size were controled most effectively by irradiation at
intervals of twenty-four hours, in which the irradiation was completed early, and irradia-
tion at intervals of seventy-two hours, in comparison with distributed daily irradiation,
was more available in suppressing growth of the tumors, while over-all time and total
doses were the same (Table VI, Fig. 3). Stroma reaction viz. round-cell infiltration and
many multinucleated tumor cells were observed in the histological study of the tumors
irradiated at intervals of seventy-two hours (Fig. 4 B). In the twenty-four plan, the
tumor cells were degenerated strongly and slightly in the distributed plan. Both of them
had no visible stroma reaction (Fig.4 C & D).

It is reasonable to presume-that the stroma reaction is as important as destruction
of tumor cells for prolonging life span. These results indicate that control of tumor-size
is not necessarily proportional to survival.
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Table I Days of survival after transplantation Experiment 1

Group ‘ Days of survival Mean
72 hours 38 43 48 48 55 58 61 62 62 65 54.0
24 hours 37 39 40 42 43 45 45 53 56 61 46.1
Distributed 36 38 40 40 40 45 45 50 53 54 44.0
Control 30 30 32 34 36 40 40 46 49 51 38.5

Table II Days of survival after transplantation Experiment 2

Group Days of survival Mean
72 hours 46 48 60 68 69 69 70 70 72 73 64.5
24 hours 39 43 43 45 50 56 59 64 66 68 53.3
Distributed 35 38 38 41 43 48 50 51 54 54 45.2
Control 32 35 35 37 38 41 43 47 51 53 41.2

Table III Days of survival after Transplantation Experment 3

Group Days of survival Mean
72 hours 41 46 60 63 45 49 69 70 73 74 63.0
24 hours 38 40 43 43 44 45 49 59 63 64 48.8
Distributed 37 38 39 43 44 48 48 52 54 56 45.9
Control 31 31 33 35 36 37 37 41 51 53 38.5
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Table IV Days of Survival after transplantation

HZRER A Rer e

W2 w105

Experiment 4

Group Days of survival Mean
72 hours 34 36 38 43 43 46 48 48 53 58 44.7
24 hours 36 37 42 42 45 48 48 49 50 55 45.2
Distributed 35 36 37 37 40 43 45 47 47 50 41.7
Control 30 31 31 32 33 34 36 37 40 44 34.8
Table V. Variety of survival in 4 Experiments (day)
Group Expt. 1 Expt. 2 Expt. 3 Expt. 4 Mean
72 hours 54.0 64.5 63.0 44.8 56.6
24 hours 46.1 53.3 48.8 45.2 48.4
Distributed 44.0 45.2 45.9 41.7 44.2
Control 38.5 41.2 38.5 34.8 38.3
Table VI Mean diameter of tumors and standard deviation on 7, 14, 21
and 28 days after transplantation (mm)
G 7 days 14 days 21 days 28 days
roup Mean S.D. Mean S.D. Mean’ S.D. Mean S.D.
72 hours 8.7 ( 1.1) 11.5 ( 0.8) 13.0 ( 1.1) 14.5 ( 1.2)
24 hours 8.8 ( 0.8) 10.5 ( 0.9) 11.3 ( 1.1) 12.0 ( 0.9)
Distributed 8.7 ( 1.0) 11.6 ( 1.4) 14.3 ( 2.0) 16.3 ( 2.0)
Control 8.6 ( 0.7) 14.4 ( 0.9) 18.9 ( 1.2) 22.3 ( 1.0)
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Fig. 1 Survival curves and schematic representation of irradiation plans.
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Fig. 3 Growth curves of the tumors in the di-
ameter.
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Fig. 4 Photomicrographs of the tumors, thirty-one days after transplantation. (Stained with
H & E; x400,) (A) Infiltration of tumor cells into the muscle from a control animal,
(B) Round-cell infiltration and many multinucleated tumor cells after completion of irra-
diation at intervals of seventy-two hours. (C) Marked degeneration of tumor cells irra-
diated at intervals of twenty-four hours, (D) Moderate degeneration of tumor cells in

distributed daily treatment.
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