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On the Relationship of Auto-Antibody to the Tissue Respiration of Liver
and the Antibacterial Activity of Serum and Liver Tissues
at the X-ray Irradiation on the Liver.
Yosuke Yamada
(From the Department of Radiclogy, Iwate Medical College)
(Director: Prof. S. Tarusawa, M.D.)

The author examined the indirect action of X-ray irradiation to the living body,
measuring with warburg’s manometer the tissue respiration in the liver of rabbits as they
were put under various irradiations and serological treatments, and at the same time, the
author examined the antibacterial activity of serum and liver tissues of the same animals.

A portion (2x2 cm?) of the right lobe of liver of each rabbit was locally irradiated ;
some of them were irradiated with a large dose, some with a medium dose, and some
with a small dose of X-ray. The portions both of the irradiated side (right lobe) and of
the non-irradiated side (left lobe) of the rabbits were used immediately after the animals
were sacrificed for the above-mentioned examinations. Then, the author examined in them
the various aspects of the radiation biology in the light of serology.

The results obtained were as follows ; :

I. Tissue Respiration

1. Qo2 of the liver of normal non-treated rabbits was 5.75::0.43 in average.

2. Qo was not changed in the groups of 50r irradiation, and showed a slight cecrease
in the groups of 500r irradiation, while in the groups of 5000r irradiation Qo showed a
remarkable decrease.

3. When the rabbits were injected only once intravenously with the extracts of X-ray
irradiated liver tissue, the Qo; was slightly inhibited, while, when the rabbits were several
times immunized with the above-mentioned extracts, the Qo; showed a remarlkable inhibition.

4. The immune sera against the X-ray irradiated liver tissues showed inhibitory ac-
tions on the normal liver Qoz, and it was observed that the orcer of these inhibitory action
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was (1) hetero-immune sera (hetero-antibody), (2) X-ray irradiated sera (auto-antibody),
and (3) iso-immune sera (iso-antibody) ; while in the groups which were injected with the
serum of normal hens, there was no remarkable change at all.

5. The same results as described in 1.2,3 and 4 were also obtained from the tests in
vitro.

II. Antibacterial Activity

1. The antibacterial activity of serum in the X-ray irradiated groups decreased in
proportion to the dosage of X-ray. The antibacterial activity of liver tissues decreased
most remarkably when the rabbits were exposed to 5000r.

2. When the rabbits were immunized with the extracts of X-ray irradiated liver
tissues by intravenous injection, the antibacterial activities both of serurn and of liver
tissues were intensified at the earlier stages and then decreased at the later stages: while
on the contrary, when the rabbits were injected intravenously with the extracts from
normal rabbits, these were not changed throughout the course of the observation.

3. When the rabbits were injected intravenously with the isogenous and heterogenous
immune sera against the X-ray irradiated liver tissues, it was proved that the antibacterial
activities both of serum and of liver tissues showed a remarkable decrease; while on the
contrary, when the rabbits were injected intravenously with the isogenous imamune sera
against the extracts of the liver of normal rabbits, the antibacterial activity was not
affected in liver tissues and a little increased in serum.

III. Serological Aspects

1. The author proved that antibody and antigen were produced in great quantities in
the groups of large dose irradiation on the liver.

2. It was demonstrated that the antibodies against the extracts of the X.ray irradiated
liver tissues were produced only in small quantities at the earlier stages of the immunization
and increased later gradually.

3. It was also demonstrated that the antibodies against the extracts of normal liver
tissues were not produced at the earlier stages of the immunization, and at the later stages
the antibodies were produced only in small quantities.

From these findings it was concluded that the auto-antibody which was produced at
X-ray irradiation became a factor, as an auto-cytotoxin, which caused the disorder in the
function of the liver.
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