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Effect of Somatosensory Inputs on the Corticospinal Excitability during Human Walking

Kiyotaka KAMIBAYASHI*

Abstract

In humans, the corticospinal excitability can be examined by transcranial magnetic stimulation (TMS) to
the motor cortex. Although changes of the corticospinal excitability to the lower limb muscles have been
observed throughout step cycle phase during normal walking (i.e. phasic modulation), it is unknown to what
extent somatosensory inputs associated with walking affect the modulation. In our studies, to substantially
reduce descending motor drive during walking, healthy subjects passively stepped in a robotic-driven gait
orthosis (Lokomat®). Firstly, we investigated the effect of load-related afferent inputs on the corticospinal
excitability at two different body-weight-unloading conditions during passive stepping (40% and 100% body
weight unloading). The significant increase of the motor evoked potential (MEP) size in the tibialis anterior
muscle was observed by the body weight loading during passive stepping. Therefore, it is suggested that
the corticospinal excitability to the tibialis anterior muscle is facilitated by the load-related afferent inputs.
Secondly, the TMS-evoked MEPs in the lower limb muscles were compared among three different speeds
of passive stepping (1, 2, and 3 km/h). The MEPs in the lower limb muscles showed greater modulation at
higher stepping speed. The modulation patterns of the MEP in each muscle during passive stepping were
similar to those observed in previous studies of normal walking. These results indicate that the somatosensory
inputs associated with locomotor movements of the lower limb are related to the phasic modulation of
corticospinal excitability during walking. Thus, these results might be consistent with the notion that sensory
afferent inputs play a significant role for locomotor training.
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