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Serological Studies on Effect of X-ray Irradiation on Eyeball

Tomiei Hayashi
Department of Radiology, Iwate Medical Colloge
(Director : Prof. Dr. S. Tarusawa)

Recently Hirata hé.s proved in his ‘ Fundamental Studies of X-ray Intoxication’’
that the irradiated tissues cause denaturation in themselves when the thigh musculatures
of rabbits are exposed to X-ray irradiation, and these denaturated X-ray irradiated
tissue components wander out into blood, obtain auto-antigenicity, and that the reaction
caused between antigen and antibody is the main cause of X-ray intoxication.

In expectation of that the auto-antibody i. e. cytotoxin may have some influence on
function of one of the pair of eyeballs if auto-antibody is yielded against X-ray
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irradiated eyeball tissues when the other of the pair is irradiated with X-ray, I have
examined antibacterial forcy of the opposite eyeballs to the X-ray irradiated ones and
tested whether the antibody yielded at this time causes allergic reaction or not. My
results of the tests of influences of X-ray irradiated eyeball cytotoxin on the opposite
eyeballs are as follows.

1) By X-ray irradiation on eyeballs of rabbits, it has been proved that the
denaturated X-ray irradiated eyeball tissue components i. e. antigen substance is
discharged into urine and auto-antibody wanders out into serum. Iso-antibody is
produced i‘n the rabbit serum after injection of the extract of X.ray irradiated eyeball
tissues into the vein of rabbits.

2) Excretion of antigen into urine and effluence of auto-antibody into serum disappear
soon after enuél[eation of the eyeballs which actively effused above mentioned antigen
substance and auto-antibody by X-ray irradiation.

3) By testing antibacterial forcy against staphylococcus aureus of anterior fluid of
eyeballs of the rabbits immunized with the emulsion of X-ray irradiated eyeball tissues
or with hetero-cytotoxin and by the same testing of the opposite eyeballs to the X-ray
irradiated ones of the pairs, it is observed that the antibacterial forcy is decreased and
proved that the eyeball cytotoxin inactivates the functicon of eyeball tissues.

4) Rabbits were either immunized administrating intravenously emulsion of X-ray
irradiated eyeball tissues or X-ray irradiated on one eyeballs of their pairs as fore
treatment. Then the animals were inoculated with staphylococcus aureus into one
eyeballs of their pairs and into the very X.ray irradiated eyeballs in case of the latter
fore-treatment. Thereafter pathohistological pictures of the eyeballs of rabbits given
both fore-treatment and inoculation of staphylococcus aureus were compared with those
of eyeballs of rabbits which were not inoculated wi[th-staphylococcus; aureus but were
given only fore-treatment, and it was observed that the former demonstrated more
distinct hyperamia, cellinfiltration, growth of blood vessel, etc., than the latter. And
it was also proved that the values of auto-antibody and iso-antibady were raised and
that the anamnestic reaction appeared by the inoculation. Very little changes were
observed in the pathohistological pictures of the opposite eyeballs to the ones given
only the staphylococcus without fore-treatments and no autoantibody appeared.

5) The same pathohistological changes which seemed to be allergic reaction were
observed in the one eyeballs whose anterior chambers had been injected with extract of
X-ray irradiated eyeball tissues after the same fore-treatment with 4) to the other
eyeballs of the pairs. But the changes were very little in case of no fore-treatments.

6) As a result of above testings it ‘is concluded that the allergic reactions are
caused in the one eyeball when the other of the pair of eyeballs is injured or caused
denaturation in the eyeball tissues by such means as X-ray irradiation and in conditioned
to increase auto-antibody.
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