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Molecular mechanisms of protective effects of physical activity for brain
functions
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Physical activity shows protective effects to prevent age-related diseases
or cognitive decline of the brain. In the vascular system of the brain, brain endothelial cells form
tight junctions sealing blood vessels, generally known as blood-brain barrier (BBB). The barrier
functions of the BBB decreases with advanced age and/or brain diseases especially in
neurodegenerative diseases. The beneficial effects of physical activity on brain health might be
related to the maintenance of the barrier functions of the BBB.

Skeletal muscles secrete hormone-like substances collectively know as myokines. We activated one of
the receptors of myokines in mice and found that activation of this receptor resulted in decrease of
a molecule which is known to downregulate BBB barrier function. We are currently investigating the
changes of target pathway of this molecule using cultured endothelial cells, especially related to

inflammation and regulated cell death, both of which likely disrupt BBB.



Blood-Brain Barrier: BBB
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In vitro BBB
Transendothelial Electrical Resistance: TEER BBB
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