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Severe spinal cord injury (SCI) often causes paraplegia or tetraplegia. Methylprednisolone (MP) is still the only FDA-approved
therapeutic agent for treating patients suffering from acute SCI. Nonetheless, the neuroprotective effects of MP on SCI still remain
poorly understood. The ultimate goal of our PPG is to resolve the cellular and molecular mechanisms that mediate the
neuroprotective effects of MP on SCI. This animal core aims to support the Component Projects 1, 2 and 4 with SCI animals and to
study cellular and molecular mechanisms of glucocorticoid neuroprotection. In the third year, we have provided Component Projects
1, 2 and 4 with approximately 290 SCI rats and 50 SCI mice. Recent evidence demonstrates that deletion of suppressor of cytokine
signaling-3 (SOCS-3) gene promotes motor recovery of SCI mice. In this study, we therefore tested the hypotheses that SCI affects
the expression of SOCS-3 protein and that MP or erythropoietin (EPO) influences the expression of SOCS-3 protein using the
western blotting and immunohistochemical techniques. In Experiment 1, adult female Long Evans rats were randomly distributed
into the Sham + Vehicle group, SCI + Vehicle group and SCI + MP group (MP, 30 mg kg). In Experiment 2, adult female
Sprague-Dawley rats were randomly assigned into the Sham + Vehicle group, SCI + Vehicle group and SCI + EPO group (EPO,
5000 1.U. ~kg). Four hours following vehicle, MP (30 mg_kg) or EPO (5000 1.U. ~kg) treatment, animals were sacrificed. For half
of the animals, sham- lesion or lesion spinal cords were collected and processed for SOCS-3 western blotting. For the other half of
the animals, spinal cords were processed for SOCS-3-like immunoreactivity. Our results showed that SCI significantly enhanced the
expression of SOCS-3 protein and SOCS-3-like-immunoreactivity. Moreover, MP treatment suppressed the SCI-induced expression
of SOCS-3 protein and SOCS-3-like immunoreactivity. Similarly, EPO treatment attenuated the SCI-induced expression of SOCS-3
protein and SOCS-3-like immunoreactivity. Because both MP and EPO exert beneficial effects on SCI and SOCS-3 has a
detrimental effect on SCI, our current results strongly suggest that MP or EPO may exert its neuroprotective effect on SCI via novel
mechanisms by suppression of SOCS-3 expression.



