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Cervical spinal cord injury (C-SCI) is a common and frequently devastating battlefield injury that can result in a broad range of life-long motor impairments and disabilities. A significant number of wounded soldiers returning from Iraq and Afghanistan suffer from C-SCI.  Interactive locomotor training shows promise as a therapeutic strategy based upon published animal and human data. However, assessment of this strategy for rehabilitation of C-SCI, will require greater insight into and the underlying neuropathology. In general, the effect of different training paradigms on the mechanisms underlying spasticity and gait has not been studied in depth. Spasticity is one of the more common complications of spinal cord injury (SCI) for which new therapeutic avenues are continually being pursued. Rehabilitation strategies utilizing treadmill and, less frequently, stationary bicycle, training have shown considerable promise for promoting constructive neuroplasticity in hindlimb/lower extremity spinal locomotor circuits in animals and humans, respectively. Whether treadmill or bicycle training can have major impact on other parameters of motoneuron excitability affecting segmental reflex function is unknown.  Therefore, the overall objective of this proposal is to test the hypothesis that locomotor training will significantly attenuate neurophysiological measures of post-SCI spasticity and gait with concomitant changes in neurotrophin expression and associated neuropharmacological influences on hindlimb motoneurons in a rat, low cervical, spinal contusion injury model. Three complementary objectives are proposed that are based upon supporting preliminary data and which will employ a battery of behavioral, neurophysiological, immunohistochemical, and molecular-based techniques that have been extensively employed in this laboratory.  

Thus, new information will be obtained regarding the biological basis for each training strategy that may ultimately guide the selection and implementation of training strategies to improve spasticity and locomotor recovery following C-SCI veterans. Translation of these findings and the demonstration of benefit from locomotor therapy could lead to more specific and potentially more effective locomotor therapy clinical trials in combat C-SCI veterans which ultimately benefit the veterans’ health care system.   
