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Effects of Moderate Exercise on Regional Brain Activity
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ABSTRACT

To examine regional metabolic changes in the human brain induced by moderate
running in upright posture. Regional brain changes in glucose uptake induced by running
were examined by comparing brain images obtained by positron emission tomography
(PET) and '®F-fluorodeoxyglucose (['®F]-FDG). Subjects were 16 healthy male
volunteers. They were divided at random into two groups, those who ran 4-5 km and the
others sat in the room. Differences in regional cerebral glucose uptake between runners
and control groups were assessed statistically.

Running was associated with a relative increase of glucose uptake in the
temporoparietal association cortex, occipital cortex, premotor cortex and the cerebellar
vermis. The highest activity was noted in the temporoparietal association cortex. Activity
of the primary sensorimotor cortex was higher in the superomedial part (leg motor area)

than the lateral part (thorax and arm). Running augmented energy consumption in the
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parieto-occipital region relative to the motor area, probably due to the higher energy

consumption necessary for integration of multimodal sensory information than for
generation of motor output. Our results indicate that [\®F]-FDG-PET is a useful tool for
brain mapping under various physiological conditions.
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1 Areas of relatively high and low glucose uptake during running superimposed onto MRI standard brain images.

A. Sagittal section image shows high glucose uptake in the posterior parietal, occipital visual and premotor cortices and
cerebellar vermis. Areas with significantly high uptake appear white in color.  B. Coronal section image shows high
uptake in the posterior parietal and vermis. C. Transverse section image shows high uptake in the occipital visual cortex,
D. Surface rendering image gives superior (vertex) view which demonstrates high uptake in the premotor, temporo-
parieto-occipital association cortex and visual cortex. Areas with significantly high uptake appear black in color,

E. Sagittal section image on the right shows low uptake in the basal prefrontal cortex. F. Coronal section image shows
low uptake in the temporal lobe including the basal ganglia. G. Transverse section image shows low uptake in the
cerebellar hemisphere, in the inferoanterior temporal regions.
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prefrontal cortex e
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: B running
parietal cortex pgs ]
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occipital cortex ps

cerebellar hemisphere g

cerebellar vermis ks

brain stem z=

striatum

Adjusted regional metabolic rate ratio (global mean as 50)

B2 Adjusted regional glucose metabolic rate ratios in statistically
significant areas of the brain. In all areas, p < 0.001, compared to the
value in runners. Symbols: ** = Z score > 4.0, * =Z > 3.0.
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