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The differences in muscle oxygenation between the soleus and gastrocnemius
muscle after intermittent planterflexor maximum voluntary contraction
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Abstract

This study investigated the differences of muscle oxygenation between the soleus (SOL) and
gastrocnemius muscle (GAST) after intermittent plantarflexor maximum voluntary contractions. Seven
healthy young men participated in this study. The total hemoglobin volume (THb) and the oxygen saturation
level of blood (5tO.) in the SOL and GAST were measured using near infrared spectroscopy (NIRS). Muscle
tissue blood flow (MTBF) was calculated from the values of THb. Bilateral maximal isometric strength and
intermittent maximum voluntary contractions (30 Hz, 90 sec) in the plantarflexor were measured using a
newly developed electromechanical dynamometer. The percent decline of the intermittent plantarflexor
maximum voluntary contractions was represented as "fatiguability". There was no significant difference
between MTBF of SOL and that of GAST at rest. On the other hand, there was a significant difference
between MTBF of SOL and that of GAST after intermittent maximum voluntary contractions. A significant
correlation coefficient (r=-0.73, p<0.05) was found between fatiguability and MTBF of SOL at rest. These
results suggest that the soleus muscle with more blood flow has higher muscular endurance in plantarflexion
compared with the gastrocnemius muscle, and that it is possible to clarify the difference in the muscle tissue

blood flow by using near infrared spectroscopy.
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