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Abstract

Study of the plasticity of the brain on different excercise

experience

Human brain has gray matter that is consisted by neuronal cell bodies and white
matter that is consisted by myelinated axons. Although it is well known that gray mat-
ter decreases with aging, previous study reported that gray matter increased with daily
exercise[1]. Therefore, this suggests that there is a relationship between exercise expe-
rience and increment of gray matter. There is a possibility that gray matter changes by
not only current exercise but also past exercise. If gray matter increased by the exercise
experience including the past experience, I think that decrement of gray matter with
aging may be suppressed by exercise. In the case that there is a relationship between
increment of gray matter and exercise experience, exercise from childhood may be able
to suppress the decrement of gray matter with aging. In this study, I classified subjects
by exercise experience and investigated the relationship between gray matter and ex-
ercise experience. Thirty four subjects participated in this study (male: 28, female: 6,
mean age: 21.6). I obtained structural images by using MRI, and questionnaires with
respect to life style and exercise experience. I conducted correlation analysis between
structural image and questionnaire. The result showed that there is a significant corre-
lation between the primary somatosensory and exercise at high school and at averaged
exercise experience. Moreover, exercise at university showed a significant correlation

between the superior parietal lobe and the temporal pole. These results suggest that

— iii —



exercise at high school affects the primary somatosensory. The primary somatosensory
increased by the exercise experience because averaged exercise experience also showed
a significant correlation with this area. The results of exercise at university showed the
significant difference at the superior parietal lobe, which involved in the integration of
multi-modal, and at the temporal pole, which involved in the social function such as
theory of mind. These results suggest that exercise at university affects the higher brain

areas.
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