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Abstract: Radiation-induced life shortening,

carcinogenesis and other pathological changes

were investigated in NIH(GP) mice after 8°Co-y ray irradiation(100~700rads).

The results were summarized as follows:

1. There were little difference in body weights, hematological examination and other clinical

findings between normal and irradiated groups.

2. Mean survival time of the mice after irradiation were decreased dose-dependently.

3. Main gross findings of the mice irradiated were appeared as enlargement of spleen, thymus

and lymph nodes, tumorous nodules of lung and cyst of ovary. Especially, enlargement of thymus

was promineort in high dose group.

4. Microscopically, there were various findings including myeloid leukemia, thymic lympho-

ma, lung adenoma, adenosquamous cell carcinoma of pancreas, pneumonia and other pathological

changes. Especially thymic lymphoma was highly frequent in the 700 rads group.
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Table 1. Organ Weights of the Mice Irradiated with *Co
(mg/g B.W)
Dose of No, No. . Kidney Ovary
of of Ex. Lung Heart Sall;;rgry Liver Pancreas Spleen Thymus Brain

%Co mice mice 4 right left right left
Normal 9.8 50 47 457 67 60 L0 139 68 68 L1 0.9
control 93 78 + =+ + + + =+ + + + + + +
6.9 1.0 1.2 7.7 1.5 4.5 2.2 29 1.7 1.3 68 25
9.4 5.1 4,8 53.8 7.0 7.7 2.5 14.5 7.4 7.3 0.8 2.0
100rad 98 83 + + + + + + =+ + + + + =+
6.0 0.9 1.4 25.7 2.4 8.4 8.5 3.4 1.2 1.4 1.6 7.8
11.0 4.9 51 60.1 5.9 10.1 1.5 15,5 7.6 7.4 0.6 1.6
200rad 99 77 + =+ =+ =+ + + + + + 4+ + +
7.0 1.0 2.2 38 2.0 16.2 4.4 3.8 19 1.8 1.3 6.7
9.0 4.8 52 54,2 5.9 3.4 4.8 14.9 7.6 7.4 0.9 0.3
400rad 100 69 + + + + + + + =+ + + + +
5.5 1.1 1.7 21.9 1.6 9.7 11.4 2.9 3.2 L7 3.5 0.8
10.0 4.8 4.4 53.7 4.8 8.0 3.7 15,7 80 7.5 1.0 1.6
600rad 100 69 + + + = + + + + + + =+ +
6.2 1.3 1.5 18.5 1.6 7.9 8.8 3.4 2.7 2.5 6.6 8.6
9.7 4.5 4.0 52.9 4.4 8.0 10.7 6.0 7.5 7.2 0.1 0.2
700rad 96 76 + + + + + + + + + = + +
5.3 1.2 1.4 28.6 1.4 7.7 13.6 3.2 1.9 1.8 0.1 0.2

|
(W]
3
[=3
|



Table 2, Mean Survival Time of the Mice after Irradiation of #Co

Dose rate Dose No. of mice No. of Ex. mice Mean age at death(days=+S.D.)
Normal 93 91 629.7+148.0
Control
45rads/min, 100 rad 98 93 568.34-176. 2
200 rad 99 96 495.74180.5
400 rad 100 97 432.91148.1
600 rad 100 98 402.01+162.6
700 rad 96 91 340.71-128.9
Table 3. Hematological Findings of the Mice Irradiated with ®“Co
Dose of No. of No, of W.B.C, R.B.C. Hb
Co mice Ex. mice X10%/L X10%/L g/dl
Normal control 93 75 6.649.1 8.5+1.8 14.64-2.5
100 rad 98 79 10.7+21.9 8.9+2.1 13.94:2.2
200 rad 99 69 11.2+23.6 8.7+2.5 13.642.9
400 rad 100 64 12.7419.8 8.3+2.8 13.043.1
600 rad 100 64 9.7+13.1 8.242.5 13.443.2
700 rad 96 60 11.64+15. 4 8.5+2.6 14.1+2.4
Table 4. Gross Findings of the Mice Irradiated with ®Co
Dose No. No. of Tumorous No. of cases No. of cases No. of cases Ovary cyst
of of necropsied nodules in the lungs with spleno- with megalo- with hepat- [eft right left right
%Co  mice mice 9% mean No. megaly (%) thymus(%) omegaly(%) (%) (%) (%)
Normal 93 79 50.6 1.7 12 2 0 25 1 14
(15.2) (2.5) (0) 3L6) (1.3 Q7.7
100rad 98 83 49.4 1.8 15 1 6 26 4 8
(18. 1) 1.2) (7.2) (31.3) (4.8 (9.6)
200rad 99 78 38.5 2.0 13 2 7 24 2 7
(16.7) (2.6) 9.0) (30.8) (2.6) (9.0)
400rad 100 78 38.5 2.1 17 12 4 15 2 3
(21.8) (15.4) (5.1 (19.2) (2.6) (3.8
600 rad 100 70 34.3 2.5 15 9 4 17 2 7
(21.4) (12.9) 6.7 (24.3) (2.9 (10)
700 rad 96 77 20.8 2.4 15 32 2 4 0 2
(19.3) (41.6) (2.6) (5.2) 0 (2.6)

Aole gldeh AR AZFAAL ZAAFEA
weh cha grestgon AT AR FE4E
R A8 wad, 93, 23 Sol wuel
BAEQ o B3] GadEY AS 30 Hld H2
xrz:e] o] @A 851 (Table 4).
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Table 5. Microscopical Findings of the Mice Irradiated with ¢Co

Dose of No, of No, of Neoplasm Other findings
%Co mice  mice No. of mice with neoplasm (%) No. of mice with lesion (%)
Normal 93 23 Hematopoietic or 3 (13.0) Pneumonia 6 (26.0)
Control lymphoid tissue
Liver Necrosis 2 ( 8.6)
Lung adenoma 8 (34.8) Focal hepatitis 1 (4.3
Ovary 1 (4.3)
100 rad 98 41 Hematopoietic or 9 (22.0) Pneumonia 6 (14.6)
lymphoid tissue
Nephritis 2 (4.9
Lung adenoma 5 (12.2) Enterltis 2 (4.9
Liver 1 (2.4
200 rad 99 65 Hematopoietic or 14 (21.5) Pneumonia 10 (15.3)
Iymphoid tissue
Myositis 1 (1.5
Lung adenoma 13 20 ) Pancreatitis 2 (3D
Pancreas 1 ( 1.5) Enteritis 2 (3.1
Spleen hemosiderosis 1 (1.5
Hepatitis 1 (1.5)
Liver fatty change 2 (3.1
400 rad 100 66 Hematopoietic or 19 (28.8) Pneumonia 11 (16.7)
lymphoid tissue
Hepatitis 2 (3.0
Lung adenoma 13 (19.7) Liver fatty change 1 (1.5
Pancreas 1 (1.5 Liver amyloidosis 1 ( 1.5)
Ovary 3 ( 4.5) Spleen amyloidosis 1 (1.5
Others 1 (1.5 Enteritis 1 (1.5)
600 rad 100 62 Hematopoietic or 17 27.4) Pneumonia 11 17.7)
lymphoid tissue
Hepatitis 3 (4.8
Lung adenoma 7 (11.3) Nephritis 1 ( 1.6)
Ovary 4 ( 6.5) Enteritis 2 (3.2)
Liver 1 (1.6) Spleen hemosiderosis 1 (1.6
Ovary calcification 2 (3.2
700 rad 96 77 Hematopoietic or 29 (37.6) Pneumonia 12 (15.6)
lymphoid tissue
Hepatitis 5 (6.5
Lung adenoma 8 (10. 4) Nephritis 2 ( 2.6)
Qvary 1 (1.3 Pancreas necrosis 2 (2.6)
Enteritis 1 (L3
Spleen amyloidosis 2 (2.6)
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Legends for Figures

Fig. 1. The spleen of 400 rads of **Co-r ray irradiated mice. The spleen of the mouse irradiated with 400 rads

6Co showing diffuse proliferation of lymphoid cells,

and Eosin(H-E) stain, X20.

Experimental period, 72 weeks. Hematoxylin

Fig. 2. The lung of the mouse irradiated with 600 rads of *Co-y ray showing perivascular cuffing of atyp-

ical lymphoid cells,
Fig. 3.
jon of tumor cells in the portal triads
Fig. 4.

Experimental period, 64 weeks.

. Experimental period, 64 weeks,
The kidney of the mouse irradiated with 600 rads of %Co-y ray. Shows diffuse proliferation of

H-E stain. X20.

The liver of the mouse irradiated with 600 rads of ®Co-y ray. Shows nodular or diffuse proliferat-

H-E stain. X20.

lymphoid cells in the cortex, Experimental period, 64 weeks, H-E stain, X20.

Fig. 5.
weeks, H-E stain. X20.
Fig. 6.

The intact tissues are seen in the left side

. Experimental period, 80 weeks.

Pulmonary adenoma in the mouse irradiated with 700 rads of ®#Co-y ray. Experimental period, 56

Adenosquamous cell carcinoma of the pancreas in the mouse irradiated with 400 rads of ®Co-r ray.

H-E stain, X20.
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