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Objective: Spinal cord injury (SCI) causes autonomic dysfunction, altered neurohumoral control, profound hemodynamic changes and severe physical deconditioning, which leads to maladaptive cardiac remodeling and subsequent increased risk of cardiovascular disease (CVD). Despite several observational studies reporting a higher prevalence of cardiac dysfunction post-SCI, the underlying mechanisms remain poorly understood. Here we investigated the cellular and molecular mechanisms underlying post-SCI cardiac dysfunction.
Design/Method: We conducted T3 complete SCI in male Lean Zucker rats (SCI, n=9) and compared responses against an uninjured Lean Zucker group (CON, n=9). Cardiac function was examined in vivo using echocardiography and direct left-ventricular catheterization with a pressure-volume conductance catheter. Twelve weeks post-injury, animals were sacrificed. Blood and tissue samples were collected for further histological and gene expression analysis. 
Results: Compared to CON, SCI exhibited significant reduction in cardiac structural indices including left ventricular (LV) dimensions and cardiac mass to femur length ratio, indicating the presence of cardiac atrophy post-SCI. Furthermore, cardiac functional indices (i.e., stroke volume, cardiac output and contractility) were significantly reduced post-SCI. Histological analysis indicated a significant decrease in cardiomyocyte length and width in SCI group compared to CON (P<0.05). Cardiac gene expression analysis demonstrated up-regulation of cellular proteolytic pathways (i.e. the ubiquitin–proteasome system (UPS) and autophagy) post-SCI. Lastly; blood profiling revealed a significant decrease in plasma norepinephrine (P<0.0001) and a simultaneous increase in plasma angiotensin II (P=0.012) post-SCI. 
Conclusion: SCI is associated with impaired systolic function that is accompanied by cardiomyocyte atrophy, the latter of which occurs in concert with up-regulation of UPS and autophagy, the two main protein degradation pathways in the cell. Atrophy of cardiomyocytes is likely a response to the changes in circulatory profile of norepinephrine and angiotensin II.

