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Masataka KURABAYASHI 1951 Effect of Temperature Upon the Induction of :
Chromosome Aberration Due to X-Ray Irradiation.  Low Temperaiure Seience, 7.
(With English résumé p. 147 )
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Résumé

In the present study, the effect of temperature upon the induction of chromosome aberration
due to X~ray irradiation was investigated with the same material as used in the foregoing
experiment (Kurabayashi/ 51).

Chromosome aberrations were divided into six types; chromosome breakage, chromatid
breakage, chromosome translocation, chromatid tranalocation, chromosome detached breakage
and chromatid detached breakage. The term “detached breakage” is given for the breakage
which gives rise to the fragmented piece of a chromosome arm detached from its original
position at the breakage point.

The frequencies of these aberrations per cells, which enter into metaphase for the first
time after the irradiation, were recorded at profitable time intervals in the temperature
condition of 20°C, 10°C aund 0°C, after the irradiation. It was found that the frequency
is higher in low temperature than in high temperature. The stage which is most sensitive
to X-ray is prophase. As the division proceeds the seusitivity decreases and chromosomes
from metakinesis to telophase is atmost resistant to X-ray (table 1, graph 1).

When cells are rayed at late prophase to metakinesis, most of the aberrations are chromatid
aberrations. They decrease to-wards early prophase. In ecarly prophase the proportion of
chromosome and chromatid aberrations attains to an equilibrium in each temperature
condition (giaph 2). Chromosome spilitting is taken place in this material at prophase,
but the chromatid is the reacting unit to X-ray before the spilitting.

The percentage of translocation to total aberration is nearly constant at 20°C. At 0°C it
attains to the maximum 144 hours after the irradiation and decreases gradually before
and after this (graph 3). The average value of the precentage is smaller in high
temperature than in low temperature. And so it may be concluded that low temperature
facilitates translocations. It seems, however, that the quickening and prolongation of
metaphase uuder high and low temperature may also responsible for this difference.

The detached berakage becomes frequent when the cells are irradiated in carly prophase.
It is more frequent in high temperature than in low temperature (grapb 4). The viscosity
of matrieal substance determines whether the fragmented picce of chromosonie detaches its

original position or not. -



