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The bactericidal effect of external @ irradiation by
radioactive phosphorus (P32)

Toshio Kato
Department of Radiology, Faculty of Medicine, Tohoku University
(Director: Prof. Y. Koga)

Materials and methods :

A number of plane agar cultures of staphylococcus aureus were irradiated with g-rays
emitted from P%. To ensure the external irradiation, P was made absorbed evenly in
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little round filter paper of abont 1.6 cm in diameter, pasted on the coverglass, was supported
apart from the surface of the seeded media by match-sticks lying on it. The irradiations
were made in an ice-room.

The intensity of each source was controlled with the standard S-source. (Ra D+E,
853 disint./sec). The reduction of dosage owing to the absorption by the coverglass and
to the geometrical condition of irradiation employed in this experiment was checked, thus
the dosage on the surface of the seeded media was determined in pch/cm?.

The distribution of dosage upon the irradiated surface and the depth dose at the
bottom of the media were also measured.

Irradiated plates were incubated at 37°C. After 12 hours, 24 hours and 48 hours
the bactericidal circle on the media was seen by naked eyes. From these data, mini-
mal and optimal dosages which were effective to kill bacteria were presumed.

Then, three groups of sources different in intensities (900 pc/cm?, 300 uc/cm?, 100 pc/em?)
were used in the irradiations for 24 hours to 288 hours. The dose range was from
1.490uch/em? to 20.500 pch/cm?,

A certainvolu me of irradiated media was cut out, rubbed thoroughly, diluted adequately
and incubated, then the number of survivors was counted. The relation between the
survival rate and the dosage was checked.

Results :

1) The bactericidal circle was seen for the first time on the media irradiated about
6.000 pxch/cm?, and was quite apparent about 12.000 pch/em?,. Over 18.000 uch/cm?2, the
circles were quite transparent and no colonies were observed in these circles.

2) The so-called ¢ optimal dosis,, which may stimulate the division of bacteria was
not proved.

3) The survival curve of this bacteria was exponential in each gcoup of different
dose rate. With allowance of very few error, the survival rates of three groups were
identical so far as the total dosages were concerned.
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