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Functional role of brain-spinal cord pathways in mind-motor interaction
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The Eurpose of this study was to reveal the functional role of the neural
pathway from the ventral midbrain to the spinal cord through the primary motor cortex. First, we
established brain-spinal cord simultaneous fMRI. Consequently, we illustrated premovement
preparatory activity in the human cervical cord through a US-Japan joint study. Even in this novel
method, we replicated the previous finding that preparatory activity in the VM and M1 links to the
strength of subsequent force generation. Furthermore, preparatory activity in the spinal segment, in
which motor neurons controlling forelimb muscles are located, was associated with the strength of
subsequent force generation. These findings suggest that the VM-M1-spinal cord pathway controls the
strength of force generation.
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