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Changes in intramuscular oxygen hemodynamics
when feet are immersed in water after exercise
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ABSTRACT

It is known that water pressure can affect the cardiac stroke volume, thereby
increasing the volume of venous return. The press receptor or extension receptor
detects these increases and stimulates the secretion of atrial natriuretic peptide,
inhibits the secretion of renin from the renal afferent arteriole, and inhibits the
secretion of vasopressin from the central nervous system. In light of this information,
we studied whether the changes in intramuscular oxygen hemodynamics of feet that
were immersed in water after physical exercise exhibited a cooling-down effect. In
this study, we monitored the circulation in the right vastus medialis muscle by
determining the tissue blood-oxygen parameters [tissue-oxygen saturation (StO2)
level, tissue hemoglobin (HbT) level, tissue deoxygenated-hemoglobin (HbD) level,
and tissue oxygenated-hemoglobin (HbO,) level] (BOM-L1TR; OMEGAWAVE, Tokyo)
and measuring the blood pressure when the subject’ s feet were immersed in water
after exercise. We performed these studies on 4 men. The measurements for each
subject were made in 4 different conditions, that is, at rest (while the subject was
sitting), during exercise (15 minutes of cycling at 75% HRmax), during 15 minutes of
recovery in water (foot bus group) and out of water (control group), and during 15
minutes of recovery on the grand sitting. The post-exercise total hemoglobin (HbT)
levels in the foot bus group were higher than those in the control group. The post-
exercise HbD levels in the foot bus group were higher than those in the control
group. The post-exercise change in the blood flow in the skin in the foot bus group
was higher than that in the control group. The post-exercise HbO; levels in the foot
bus group were significantly higher than those in the control group (p<0.01). The
blood circulation of the feet was promoted, and post-exercise foot bus may contribute
to the removal of wastes by increasing venous circulation from the upper regions of
the body. Moreover, it is thought that the high amount of oxygen in the muscles of
the feet could have influenced the post-exercise recovery process.
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