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Small X-ray Irradiations on Rabbit Lungs after Inhalation
of Crystalline Free Silica Dust.

By

Yasunaga Matsuzawa
From the Department of Radiology, School of Medicine,
Tohoku University, (Director: Prof. Y. Koga)

Previously, Watanabe has reported on the early appearance of silicotic symptoms in
rats following inhalation of dust containing particles of free silicic acid and subsequent
X-ray irradiation. Since scarcely any other report has appeared on such a quick prod-
uction of silicosis, the auther was led to try a follow-up study on it following a method
similar to that of Watanabe, using rabbits.

A pack of adult white rabbits were divided into two groups, the one used as control
for observing the development of silicotic changes following inhalation of silica dust alone
and the other for testing the 'effect of subsequent small closes of X-ray irradiation given
repeatedly at stated intervals in expecting the silicosis, by periodical roentgenographic
observations while living and by histological examination at the finish of the experiments.
The dust for inhalation consisted of quartz powder containing 95.3% of free silicic acid in
crystal particles of the size mostly below 4. The inhalation was repeated for 61-112
times and the total X-ray irradiation amounted to 300 r per anirnal.

Experimental Results: In the animals of the group subjected to 83 days’ experirnent,
no mentionable difference was found between those irradiated with X-ray and the control
animals roentgenographically, macroscopically or histologically, but in the cases experime-
nted and observed for 162 daps, I found that, for obtaining a roentgenogram of nearly
equal basal density as at the onset of the experiment, we had to use a larger dosis of
X-ray, even when the interior growth of the rabbit in body weight was not at all notable.
For example, in photogrphing using a condenser, a current of 34 KV.was required against
32 KV used at the initial stage. On the roentgenograms, the am plification of striation in
the lungs was particulary notable animals subjected to additional irradiation, but in the
control group, such an incease in striation was not demonstrable.

No essetial histological difference was found between the two groups, all the animals
suffering from infiltration by small round cells and aggregation of phagocytes outside the
vascular and the bronchial walls, proliferation of round cells in and thickening of the
stroma and stagnation and generally blood congestion and atelectasis in the alveolae. In
the irradiated group, however, such changes were markedly more apparent. But within
the said period of observation, no typical silicotic nodes were yet found developed.

From the above finding, the present author has been led to conclude that though the
results did not reach the stage of typical changes, since the above cited symptoms are
generally accepted as prodromic to them, X-ray irradiation acts in expecting the develop-
ment of silcotci changes.
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