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Comparison of cortical and spinal contributions to the control of primate hand
movements
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Grasping is a highly complex movement, which involves a large number of hand and
arm muscles. Here we explored how the spinal premotor interneurons (PreM-INs) in primate cervical cord
and corticomotoneuronal cells (CM cells) in primary motor cortex are involved in coordination of the hand
muscles. Our results suggested that the PreM-INs had divergent output effects on hand muscles to form the
muscle synergies, which are coordinated patterns muscle activities. On the other hand, the CM cells had a
fewer output effects on hand muscles to control each muscle in a more independent manner. These results
suggested that primate hand movements are controlled by the two parallel pathways, which are dedicated to
synergistic and relatively independent controls. This parallel control might be important to achieve the
effective and flexible controls of complex hand movement.
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