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Methylpredinisolone (MP), a synthetic glucocorticoid (GC), is the only proven therapeutic agent for acute spinal cord injury (SCI). This project
is directed at exploring the genetic mechanisms of MP in the transactivation of growth-promoting genes and transrepression of growth-inhibiting
genes. MP promotion of neurite outgrowth was accompanied by upregulation of GAP-43 gene expression in dorsal root ganglion (DRG) neurons
under stimulation with kainic acid (KA) in primary culture. The full-length as well as fragments spanning -477~+21 (rGAP43-P1) and -858~-406
(rGAP43-P2) of the rat gap-43 gene promoter have been cloned and subsequently constructed into the pGL3-basic expression vector, followed by
transfection into P19 cell-derived neurons. rGAP43-P2—driven 3 reporter expression correlated well with the extent of GAP-43 gene expression
upon MP-KA treatment. MP-enhanced GAP-43 phosphorylation was dependent on the Janus kinase (JAK)-mediated signal transducer and
activator of transcription 3 (STAT3) pathway via protein kinase C-dependent STAT3 phosphorylation. Furthermore, we found that MP treatment
increase interaction of GR and Stat3 in the nucleus, and increase GR and Stat3 binding to the GAP43-P2 promoter. Therefore, these results
suggest that MP may enhance GAP43 gene expression via GR-Stat3 interaction. MP effects in promoting neurite growth also involved its effects
on the growth-inhibiting factor NogoA and inhibitory extracellular matrix (ECM) proteins. MP reduced the expression of Nogo A, an
endogenous inhibitor of neurite growth, in both DRG neurons and astrocytes, and oligodendrocytes. GR-siRNA and application of GR antagonist
reversed MP suppression of Nogo A expression. To investigate the transcriptional regulation of MP repression of nogo-A gene expression, we
have cloned the rat NogoA promoter fragments rNogoA-P2 (-2183~+7) and rNogoA-P1 (-1115~+7) into the pGL3-basic expression vector.
Luciferase activity assay shows that MP treatment decreased AMPA-induced rNogoA-P2-driven reporter expression in both astrocytes and
oligodendrocytes. We have identified the MP-responsive region in the nogoA gene promoter. MP therapy in SCI rats also reduced
injury-increased NogoA expression. For inhibitory ECM, neurocan, a chondroitin sulfate proteoglycans, which was profoundly upregulated upon
excitotoxic insult in astrocytes, was transrepressed by MP in a GR-dependent manner. In summary, we have identified growth-promoting genes
and growth-inhibitory genes that are activated or repressed by glucocorticoids respectively during nerve injury, which in turn facilitate nerve
regeneration and functional outcome. The genetic mechanisms of glucocorticoid-mediated gene regulation on GAP43, NogoA, and CSPG were

elucidated. These mechanisms suggest that glucocorticoid therapy is beneficial in spinal cord injury for nerve regeneration.



