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Experimental Stadies on the Effect of X-Ray Large Dose
Irradiation over the Skin and Subcutaneous Tissue
2 Report : Microscopic 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 irradiaticn
were as follows: 150KVp, 20mA, half-value layer Cu 0,655.

4000r, 5000r and 6000r were given by single x ray irradiation respectivley, while
10000 r irradiated by fractional irradiation.

The following microscopic changes were observed :

1) In each group, necrosis of epidermis and the superficial layer of cutis was oLs-
erved but it recovered except 6000 r singly irradiated group.

2) In 4000r and 5000 r irradiated groups, thicking of cutis and subcutaneous tissues
was observed from the 10th to 30 th day after irradiation, while in 10000 r fractionally ir-
radiated one it was observed immediatly after completion of irradiation and continued till
the 60th day.

3) In each group, cell infiltration was seen in cutis and subcutaneous tissues. In the
superficial layer of cutis polymorphnuclear leukocytes were numerous and in the depper
layer there was marked round cell infiltration from the 5th to the 25th day after irradia-
tion. thereafter the connective cell proleferation was dominant.

4) 1In 6000 r singly irrdiated and 10000 r fractionally inradiated groups, the granules of
mast cell became coarse and were deeply stained.

5) In 10000 r fraectionally irradiated group, subcutaneous fatty tissue disappeared or
markedly reduced. But, this change was slight in other group.

6) Increases of small blood vessels was observed for long duration, and in singly irr-
adiatiated groups the endothel cell of vessels degenerated markedly from the 15th to the
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20th day after irradiation, while in 10000 r fractionally irradiated one its degeneration

was marked immediatly after irradiation.

7) In 4000r and 5000 r singly irradiated groups, homogenous hypertrophy was obse-
rved in connective fibres from the 20th to 30th day after irradiation, while in 10000 r

fractionally irradiated one it was seen immediatly after irradiation and this change con-

tinued till 60th day.

But, in 6000 r irradiated group cutting and melting of connective fibres were remar-

kable.

8) In 6000r singly irradiated group, muscle fibres changed in their staining and
muscle bundles were destrcted on the 20th day after irradiation. While in 4000 r and 5000 r
irradiated groups these changes were rather slight and in 10000 r fractionally irradiated
one staining change of muscle fiber was observed only.
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Fig. 2. Epidermis and cutis of normal rat. 400x.

NN B PN _

Fig. 3. Skin and subcutis of €0 days after fra-

ctionl irradiation 10,000r. 100x. Thicke

nning of each layer, proliferation of co-

nnective tissues and blood vessels, disap-
pearance of fatty tissues.

e ‘..L s

Fig. 4. Cutis of 10 days after single irradiation
6,000r,400x.Necrosis and leukocytic infilt-
ration in surface of cutis, round cell inf-
iltration in the deep layer of cutis.
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Fig. 5. Skin subcutis and muscle tissue of 20
days after single irradiation 6,000r, 100x,

Catting and staining changes of muscle
fibers in superficial layer.

A N

Fig. 6. Cutis of normal rat. 400x,
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Fig. 7. Cutis of 20 days after single irradiation
6,000r, 400x, Cutting and melting of co-
nnective tissue.

Fig. 8. Cutis of 60 days after fractional irradi-
ation 10,000r. 400x, Homogenous hyper-
trophy of connective fiber.

Fig. 9. Arteriole in normal subcutis. 1,000x,
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single irradiation 6,000r. 1,000x, Vacu-
ole and pycnosis at arteriole endothel,

i

Fig. 11, Mast cell in normal subcutis. 1,000x

4
:
"
i

Fig. 12. Mast cell in subcutis of 20 days after
single irradiation 6,000r. 1,000x, Gran-
ula of mast cell became coares and dze-
ply staining.
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