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Rapid _active muscle hyperemia at the onset of exercise and elucidation of
training effects: using diffuse correlation spectroscopy
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In this study, we developed a new blood flow measurement technique using
diffusion correlation spectroscopy (DCS) to measure temporal changes in blood flow in the active
muscle microcirculation immediately after the start of exercise, which cannot be detected by
conventional active limb blood flow measurement methods and evaluated its usefulness and
investigated the mechanism of rapid blood flow response. Using the developed DCS-based blood flow
measurement technique, the rapid rise in blood flow elicited by a single muscle contraction was
successfully evaluated quantitatively. Furthermore, we showed that skeletal muscle pump and
metabolic factors play important roles in the rapid blood flow response. We also demonstrated that
increased hydrostatic pressure in skeletal muscle microvessels enhances and accelerates the muscle
contraction-dependent and -independent increase in blood flow.
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