@ In silico Spinal cord model shows the viability of targeting segmental foci
Illl along rostrocaudal axis for eliciting a variety of movement types
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Key points

3D model of lumbosacral spinal cord with sensory-motor circuitry and anatomical structures to carry out In silico stimulation experiments
Integration of neuronal models with OpenSim based musculoskeletal models, enabling study of spinal control and reqgulation of various movement types

In silico stimulation experiments reveal distribution of loci facilitating different movement types along rostrocaudal lumbosacral spinal cord;
Antagonistic movement types are well separated along rostrocaudal axis; strongly antagonistic movement types even more So.

Closure of sensory motor loop, maintains these patterns along with a mild activation of antagonistic movement types, which could aid in movement
stability and smoothness
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Discussion

®The major emphasis of the current study is to investigate the effect of stimulation at various loci in a 3D composite spinal cord-musculoskletal model

®[dentifying the relation between stimulation sites and the movement types mediated are challenging

®This study has implications to design of stimulation protocols

®The Laminae IX and Dorsal Root Ganglions are accessible sites for the electrical stimulation in animal studies and the same has been chosen as In silico Stimulation sites

® Stimulation at Laminae IX shows varies movement types. See Figure 7

®The movements that are strongly opposed or are major antagonists are found to be separated along the rostro-caudal axis. See Figure 7

®The current model combines an anatomically relevant neuronal circuit model of spinal cord with musculoskeletal system and such a setup could be helpful in the assessment of degree
of Spinal Cord Injury, study of spinal lesions and design of therapeutic stimulation protocols
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