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Musculo-respiratory interactions on orthostatic cardiovascular and autonomic
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The purﬁose of the present study was to determine whether phase coupling
occurs between heartbeats and rhythmic lower-leg cuff inflation (RCI) which mimics muscle pump

function, and to investigate the effect of the timing of muscle pump with respect to respiration on
orthostatic cardiovascular autonomic responses. A periodic phase coupling occurred between
heartbeats and RCI during quiet standing (QS). The RCI led to increase in stroke volume (SV) and
lengthening of R-R intervals (RRI), however, these were not related with the strength of phase
coupling. Reduction in SV and an increase in total peripheral resistance observed in QS were
suppressed by repetitive heel up (HUP) maneuver. When HUP was initiated at expiration, blood
pressure (BP% was increased and when initiated at inspiration, respiratory modulation in RRI was
increased. These results indicate that orthostatic cardiovascular and autonomic responses are
influenced by the timing of muscle pump with respect to respiration.
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