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An Experimental Study on the Pulmonary Lesion Caused by
Ionizing Radiation

By

H. Matsudaira
Department of Radiology, The University of Tokyo, Faculty of Medicine, Tokyo.

(Director: Professor T. Miyakawa)

An experimental study was carried out on the radiation-induced pulmonary lesion in the
rat. A dose of 3000r was given on the right lung with a field of 1.5x2%m using the
conventional X-ray apparatus. Groups of each 6 animals were sacrificed 1,2, 4, 8, 15, 30
and 60 days after irradiation and radiological, histological and biochemical changes were
-examined and compared.

The results can be summarized as follows :

1. About 1 month after irradiation there appeared abnormal shadows in the irradiated
lung followed by increase in frequency and extent of the shadows with time as it is frequ-
ently seen in clinical patients.

2. Some characteristic histological changes were observed :1) early epithelial damages
(bronchial, alveolar and vascular), cell infiltrations and chronic inflammations leading to
the lung shrinkage and fibrosis. 2) cytological abnormalities of alveolar cells (hyperchroma-
sia, giant cell and hyaline membrane formation) and tendency to metaplasia of the bronchial
epithelia etc.

3) Biochemical determinations revealed a small but definite decrease of DNA between
1 and 2 weeks after irradiation followed by a slow but definite increase in tissue collagen
content, suggesting the importance of primary tissue damage in the establishment of lung
fibrosis. '

4. The result was discussed in relation to the pathogenesis of radiation-induced pulmon-
ary lesion (radiation pleuropneumonitis and fibrosis).
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