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Experimental Studies on the Effect of the Local X-ray Irradiation upon
the Production of the Complement Fixative Substance
in the Blood Stream of the Living Body

By

Tomio Kaneki
Department of Radiology, Iwate Medical College
(Director: Prof. S. Tarusawa M.D.) .

Formerly, Hirata, Shinohe, Moriya, Sasamori and Suzuki made experimental studies
respectively on muscles, liver, kidneys, lungs and heart, and proved by the precipitin
reaction that those organs, being denaturalized by X-ray irradiation, acquired antigenicity
and produced auto-antibodies, and that each of those antibodies acted as a cytotoxin on the
celluar tissues of its corresponding organ and thus the function of those organs was
repressed. The author made an experimental study to see if the bone marrow cells which
were denaturalized by X-ray irradiation would come to have auto-antigenicity and, con-
sequently, this auto-antigen would produce its antibody ; and if X-ray irradiation on muscles,
liver, kidneys, lungs and heart would produce the complement fixative substance, as well
as the precipitin, to the tissue constituents of the irradiated organs,

The results were as follows:

1. When the author immunized rabbits with the bone marrow of the X-ray irradiated
rabbits, the production of precipitin and complement fixative substance was not observed.

2. On the other hand, when the author immunized rabbits with the tissue constituents
of heart, lungs, liver, kidneys and muscles of rabbits, being denaturalized by local X-ray )
irradiation, the production of complement fixative substance was observed as an iso-antibody
as well as of precipitin.

3. When the heart, lungs, kidneys, liver and muscles of rabbils were exposed to the
X-ray, the production of complement fixative substance was observed as an auto-antibody
in the sera roughly in parallel with that of precipitin.

4. The costituents of the denaturalized bone marrow by the X-ray irradiation were
observed to have been excreted in the urine, while the precipitin and the complement
fixative substance were not observed in the sera. This indicates that, in the X-ray
irradiation on the bone marrow, the production of auto-antibody cannot be serologically
observed.

5. Relationship between precipitin and complement fixative substance :

A. When rabbits were given iso-immunity, the production of precipitin and of com-
plement fixative substance were roughly parallel. The complement fixative substance tended
to appear and disappear a little earlier than the other.

B. When the author immunized cocks with the extracts of muscles, liver, kidneys
and lungs of rabbits, being denaturalized by local X-ray irradiation, the author observed
the precipitin, but not the complement fixative substance.
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6. The changes of blood figure caused by the X-ray irradiation did not seermn to be
due to the auto-antibody, considering the time relation of their appearance and recovery,
but to be due to the irradiated bone marrow auto-antigen. In other words, in the bone
marrow, this auto-antigen substance is to be regarded as a factor which causes the indirect
action of the X-ray irradiation on the bone marrow.
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