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Elucidation of neural mechanism in phase modulation based on sensory feedback
during locomotion
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Animals appropriately modulate phase relationship between the leg movements
when they walk in diverse environments. To investigate the mechanism of the phase modulation based
on the sensorimotor coordination during locomotion, experiments using a split-belt treadmill, which
could provide left-right asymmetric walking environments because of two parallel and independently
controllable belts, were performed in intact rats. The kinematic analysis revealed the correlation
between the lift-off of the leg and the hip angle independent of the belt"s speed in each hindleg.
Based on the finding, neural control system focusing on the spinal circuit and the sensory feedback
from the muscle spindles was designed and dynamic simulations using rat muscloskeletal model were
conducted. The behaviors in the simulation were similar to those of the measured rats. These results

suggested that the phase was modulated based the muscle spindle signals through the sensorimotor
coordination in the spinal cord.
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