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Experimental Stadies on the Effect of X-Ray Large Dose Irradiation
over the Skin and Subcutaneous Tissue
1 Report; Macroscopic Changes

By

Yasuo Toyokawa
Department of Radiology, Faculty of Medicine, Tohoku University, Sendai Japan.
(Director: Prof. Y. Koga)

X-ray was irradiated on the dorsum of the femur of rat. The factors of x-ray irra-
diation were as follows: voltage, 150 KVP; ampere, 20 mA ; half-value layer, Cu 0.655;
x-ray irradiation per minute 100r. Using a special radiation cylinder 4,000 r, 5,000 r, and
6,000 r was given by a single irradiation respectively, while 10,000 r by fractional irradia-
tion. The following results were obtained.

1) In each group, the findings of skin reaction appeared in the following order ;-
erythema, dishevel on the lie of hair, epilation, moist erosin, ulcer, hair re-growing, etc.

2) In each group with a single irradiation of 4,000r, and 5,000r a great individual
difference was noticed, while in each group with a single irradiation of 6,000 r and frac-.
tional irradiation of 10,000 r the individual difference was rater little.

3) In the group with a single irradiation, erythema, destruction of hair, and desqu--
amation in the early period were nof related with the radiation dose, but appeared in a
definite date. On the other hand, epilation, moist erosin, and ulcer appeared at a date-
when they had a inversely proportional relationship with the radiation dose.

4) Epilation was observed in all cases. Ulcer appeared in all cases which had a
single irradiation of 6,000 r, while in the other irradiated group, it was hardly noticed.

5) As for the findings of recovery in the group with single irradiation, it was more-
delayed in the group with 5,000 r than that of 4,000 r. In the group with 6,000r, a rapid
progress to ulcer from moist erosin was noticed in all cases, and any findings of recovery
was not found at all.

6) In respect to moist ulcer in the group with fractional irradiation, it was observed'
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in 10 of 12 cases. However, no ulcer occurred in all cases and recovered.

7) When the reaction of the group with fractional irradiation was compared with
that of single irradiation, erythema was slighter in the former. Speaking ot desquamation
by keratosis in the latter period, it was remarkable in the group with fracfional irradiation,
which prolonged over a long time. Furthermore, indurative changes with scaling were

observed in the skin.
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Fig. 1. Irradiation Method.
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Fig. 2. Show Skin Reaction on Right Femur of Rat
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Table. 1.
irradiation 4,000 r

HAIE S RAHRS: fiaE W24% W45

The days which varied skin reaction occured and disappeared after singl
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Table 2 The days which varied skin reaction occured and disappeared after

singl irradiation 5,000r,

No. of rat ‘ El | B2 | E3 ‘ E4 ‘ F1 | F2 | F3 1‘ F4 gg‘;?;‘ngﬁg 0
Erythema = | 1— 11— |[5— |2— |2— 2.0 s
ruffled Hair 5—6|9—13 9 6 6 7 7 6.2 1.7

early Desquamation| 6 —10{10—14[10—13/7 —10, 6 |8 —12/9 —108--10 8.0 3.6
early Crusting 14—15(14—15(10—14] 9 [12—16/10—1410-— 11.4 3.1
Epilation 8 | 16 | 15 | 8 8 | 12 | 12 | 12 11.4 =
moist Erosion 13—25(16—28[15—29|12—24[10—24[12—26/12—27|15—37|  13.1 15.4
Coating 16 15—16 15.5 1.5
late Crusting 14—26[16—39[18—27|17—25/12—30/18—32[18—27]12—40|  15.6 17.2
Pseudomembran 15—17]15—16 15.0 2.5
Ulceration 27— 26— 26.5 —_
late Desquamation 127—28 27 31 28.3 1.3
Hair re-growing | 31 | 30 | 28 | 32 | 30 | 27 | 31 | 31 30.0 —
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Table 5. Ratio of skin Reaction (No. of Rat)

]4,0004-{.,00045,onormﬂoowar
Erythema 12712 6/8 |17/17|
ruffled Hair 8/12| 7/3 | 1717 15/15
early Desquamation 7/12| 7/8 |17/17| 15/15
Epilation 12012 | 8/3 |1717| 15/12
moist Erosion 8/12| 8/3 |17/17| 10/12
Coating 612 | 2/3 |14/17| 9/12
“Crusting 6/12| 8/3 | 917| 11/12
Ulceration 112| 28 [1727| 0/12
late Desquamation, 8/12| 3/3 | 0/17| 12/12
" Hair re-growing | 12/12| 83 | 0/17| 9/9 |
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Table 7. Duration of skin Reaction

(No. of Days)
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