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Summary:

The purpose of the present study is to examine in detail changes of locomotor activity in rats over time
immediately after a single point of external irradiation with ®*Co gamma rays using statistical models.
Specifically, we aimed to assess the time when reduction of locomotor activity began, the time when
locomotor activity recovered to pre-irradiation level, the dose dependency of the degree of reduction in
locomotor activity, and the dose dependency of the rate of recovery from the damage. There are individual
differences in animal behavior that cannot be ignored, even if the animal type, gender, and weight are
unified. In addition, when observed over a long period of time, it is expected that common changes in
animal behavior will occur due to the indoor conditions such as temperature, humidity, and noise that may
have daily change. Therefore, it is necessary to adjust these variations.

In the present study, effects of irradiation on behavior in rats were able to be investigated efficiently,
despite a small number of animals with large individual differences, by applying a non-linear mixed model
to repeated measurements.

As a result, it was demonstrated that a rapid reduction in locomotor activity occurred immediately
after irradiation, with which the size of the decrease was dose dependent, and the reduced activity recovered
gradually in a constant rate, with which the size of recovery rate was independent of dose.

The statistical framework of this study should be applicable to the analysis of many repeated

measures data with a similar structure.



