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The Effects of X-rays on the Experimental Lung Tumors
Report I 1000 r irradiation in animals inoculated with Yoshida
sarcoma through the air passage

By

Teruhiko Shinohara
Department of Radiology, Faculty of Medicine, Tohoku University, Sendai Japan
(Director: Prof. Yoshihiko Koga)

The pernasally inoculated lung tumors of Yoshida sarcoma were irradiated by X-rays
and were examined histologically.

Methods :

Three tenth cc of the Yoshida sarcoma ascites containing about five millions of tumor
cells were inhaled pernasally into the lungs of Donryvu-rats.

The animals’ chest was irradiated with 1000r five days after inoculation, and the
rest of the animal’s body was shielded with two mm lead.

Radiation factors were 180 kv., 20 ma., H.V.L.: 1.28mm. Cu., Filter: 0.7 mm. Cu.+
0.5mm. Al, F.S.D.: 40cm., dose rate: 63.9r/min. at 40 cm. in air, back acatter : 27%,
depth dose : 879, time : 14 min. 52 sec.

Three animals were killed at various intervals, such as 15 min., 30 min., 60 min.,
3,6,9,12,24 hours, 2,3,4,6,8 and 10 days after irradiation, respectively, and the lungs and
lymph nodes were examined histologically.

Resuls :

1) Decrease of mitotic rate began to occur shortly after irradiation, while the degene-
rative and destructive changes in tumor tissue occured later and reached the maximum
one to two days after irradiation. The manifestation of radiation-induced damage, however,
seemed to be less evident in. the lung tumors than in the ascites form of the same
tumor cells.

2) The changes of metastatic tumor cells in the hilar lymph nodes showed almost

the same features seen in the primary lung tumors. Radiation-induced damages were
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more markedly manifested in the tissue cells such as the lymphocytes than in tumor cells
metasasizing into the hilar lymph nodes, and dominant growth of tumor cells was observed

in the irradiated lymph nodes.
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Fig. 3. Tumor metastases in cervical lymph
nodes 8 days after inoculation.
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Fig. 4. Lung tumors of right upper lobe, int-
ermediate lobe and subpleural tumor
infiltrations and subpleural bleeding by
tumors 8 days after inoculation.
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Fig. 5. Non-irradiated lung tnmor cells 5 days
after inoculation. (mag. 400X, hematoxilin-
eosin stain)

are very little 30 min. after irradiation.
(mag. 400 X, H.E. stain)

Fig. 9. Moderate degenerative changes (pycnos-
is of nucleus), mitotic figures very little 3
hours after irradiation. (mag. 400 X, H.-E.
Stain)
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Fig. 10. Degenertive and destructive changes 6 |
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Fig. 8. Slight degenerative changes of tumor
cells 1 hour after irradiation. (mag. 400
X, H.E. stain)

Dl S

hours after irradiation. (ma2g. 400 X, H.-E.
stain) .
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Fig. 11. Moderated degenerative changes (vacu- Fig. 14. Degeneratmn and recovery 6 days after
olization of cytoplasma and pycnosis of irradiation. (400 X, H.-E. stain)
nucleus) 12 hours after irradiation. (mag.
400 X, H.-E. stain)

Fig. 15. Non-irradiated hilar lymph node 5 days
Fig. 12. Destructive changes (marked karyurr after inoculation. Tumeor cells are seen
hexis) and abnormal mitotic figures with between lymphocytes. (400 X, H.-E. stain)
vacuplization of cytoplasma 24 hours after
irradiation. (400 X, H.-E. stain)

F:g. 16. Slightly degenerative changes of tumor

Fig. 13, Marked degenerative changes (swelling cells and moderately degenerative changes
and vacuolization of cytoplasma) 2 days of lymphocytes 3 hours after irradiation.
after irradiation. (mag. 400 X, H.-E. stain) (hilar lymph nole, 400 X, H.-E. stian)
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Fig. 17. Slightly degener&twe changes of tumor
cells and slightly destructive changes of
lymphocytes 6 hours after irrad. (hilar
lymph node, 400 X, H.-E. stain)

Fig. 18. Moderately degenerative changes of
tumor cells and moderately destructiv ch-
anges of lymphocytes 12 hours after irra-
diation. (hilar lymph node, 400 X, H.-E.

stain)
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F:g 19 M"er( d degenerative changes of tumor
cells and marked destructive changes of
lymphocytes 24 hours after irradiation
(hilar lymph node, 400X, H. -E.stain)
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Fig. 20. Recoverry of tumor ce,lls 4 days after

irradiation. (hilar lymph neode, 400 X, H.-E.
stain)
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Fig. 1. Effect of 1000r on the tumor tissues.
Relation between histological changes (deg-
enerative and destructive) and days after
irradiation.
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<10

"2 34 5 67 6 910
days after irradiation

Fig. 2. Effect of 1000r on the mitotic rate.
The number of mitotic figures in a total of
10 visual fields were counted.
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Table 1
Ater _ Histological findins after irradiation CN;iiSOf' m]ic‘,cwot‘i_(: Mitotic rate ;
irrad, | Animal : : o] GeEEDT |syal fields | (%control) |
proliferous |degenerative des.truct:ve‘ destr. sual fields 1
151 100% (+) % 0% 0% 71 T %
15min. 152 90 10 0 10 60
153 90 10 0 10 67 i
Average 90 10 0 10 66 97.1 |
301 80 20 (+) 20 6 '
30min. 302 60 30 10 40 5
303 70 30 (+ 30 8
Average 70 30 (+) 30 6 8.8
601 80 10 10 20 6
60min. 602 90 10 (+) 10 5
603 90 10 +) 10 3 _
Average 80 10 10 20 5 7.3 B
31 60 20 20 0 -+
3h. H32 70 30 (+) 30 +)
H33 60 30 10 40 9
Average 60 30 10 40 3 4.4
| H6l 50 50 (+) 50 5
6h. | He62 60 30 10 40 3
163 60 20 20 40 3
Average 60 30 10 40 4 5.9
191 70 20 10 30 26
9h. H92 40 20 40 | 60 15
H93 40 30 30 60 21
Average 50 | 20 30 | 50 21 30.9
H 121 40 40 20 60 53
12h. H 122 60 30 10 40 73
H 123 50 30 20 50 60
Average 50 30 20 50 62 91.3
H 241 40 40 20 60 40
24h. H 242 30 40 30 70 33
H 243 50 30 20 50 46 E
Average 40 40 20 60 40 57.3 |
D21 30 60 10 70 38
2d. D22 60 40 + | 40 57
D23 40 40 20 | 60 41 _
Average 40 50 10 | 60 45 69.5
D31 50 40 10 [ 50 43
3d. D32 70 30 +) | 30 61
- D33 50 50 + | 50 47
Average 50 40 10 | 50 50 73.2
D41 70 20 10 30 61
4d. D42 40 40 20 60 49
D43 70 30 (+) 30 69
Average 60 30 10 40 60 92.5
D61 60 30 10 10 92
6 d. D62 40 30 30 60 53
D63 70 20 10 30 60
Average 60 30 10 40 | 70 105.1
D81 60 20 20 40 64
§d. D32
D83
Average 60 20 20 40 64 101
10d D 102 50 40 10 50 38
) Average 50 ) 40 10 50 | 38 76 !

— 8 —
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