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Neural Control Mechanisms of the Ankle Extensor and Flexor Muscles during Standing in Humans
Hiroki OBATA*

Abstract

The cerebellum, brainstem and basal ganglia are known to be important for maintaining static and dynamic
equilibrium during standing, whereas the motor cortex plays a minor role. However, recent studies of both
animals and humans suggest that the motor cortex contributes substantially to postural control as well. In
our study, an attempt is made to investigate how the motor cortex contributes to the reflexive (i.e., stretch
reflex) and volitional postural control (i.e., corticospinal pathway) of the ankle muscles during standing. The
results showed that the excitability of the transcortical reflex (i.e., long latency reflex in the stretch reflex
response) and corticospinal pathways of the tibialis anterior (TA) muscle was facilitated in the standing
posture compared to that in the sitting or supine posture. These results suggest that the excitability of the
pyramidal tract neuron in the primary motor cortex innervating the TA muscle is facilitated during standing.
On the other hand, in the soleus, the result showed that the excitability of the Ia monosynaptic reflex (i.e.,
short latency reflex in the stretch reflex response) and corticospinal pathways was facilitated during standing.
These results suggest that the excitability of both pathways could be facilitated at the spinal level during
standing. Taken together, our results indicate that spinal modulation of activated muscles (i.e., soleus) and

cortical modulation of silent muscles (i.e., TA) might be effective to adjust to various standing posture.
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