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Testing a teleological hypothesis of cardiolocomotor phase synchronization during
exercise
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The present study aimed to test a teleological hypothesis of phase
synchronization between cardiac and locomotor rhythm observed during rhythmic exercise. Twenty five
subjects performed incremental grade walking test on a treadmill at a constant speed for 20 min.
Breath-by-breath gas exchange parameters and changes in oxy- and deoxy-hemoglobin at the soleus muscle by
NIRS were measured. The changes in gas exchange parameters and NIRS indices during cardiac-locomotor
synchronization (CLS) were evaluated as the differences between the observed and predicted values, which
were obtained by plotting each desynchronized parameter against time and fitted with a least square
regression line. Lower level of ventilatory equivalent for 02 and relative increase in deoxyhemoglobin
and decrease in oxyhemoglobin were observed during CLS episode. These results suggest that CLS improves
the pulmonary gas exchange efficiency and induces a shift toward more aerobic oxidative metabolism in the
muscle.
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