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Regulation of Proteoglycan Gene Expression after Spinal Cord Injury
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Reactive gliosis and inflammation induced by traumatic injury result in pronounced expression of extracellular matrix (ECM) molecules, e.g., chondroitin
sulfate proteoglycans (CSPGs), that inhibit neuronal recovery and regeneration. However, the detailed regulatory mechanism of CSPG expression in
astrocytes in response to injury remains unclear. Additionally, little is known about the effect of glucocorticoid treatment on CSPG expression after injury. In
this study, we used alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionate (AMPA) plus cyclothiazide stimulation to mimic the elevated excitatory

condition upon injury, allowing us to study CSPG expression and how it is affected by the glucocorticoid methylprednisolone (MP). Furthermore, astrocyte



media under various culture conditions were collected to culture adult rat dorsal root ganglion (DRG) for neurite outgrowth analyses. The results showed that
the expression of glial fibrillary acidic protein (GFAP), an indicator of astrocyte reactivation, was induced by AMPA + cyclothiazide stimulation. Both mRNA
and protein levels of the CSPGs neurocan and phosphacan were upregulated in reactivated astrocytes. Pre-treatment with MP downregulated GFAP and CSPG
expression. The effect of MP was reversed by addition of RU486, an antagonist of the glucocorticoid receptor. Media from AMPA + cyclothiazide-induced
astrocytes inhibited DRG neurite outgrowth. However, the inhibitory effect was reduced dramatically by pretreatment of reactive astrocytes with MP. MP
promoted DRG neurite outgrowth as well as treatment with chondroitinase ABC, which removes the inhibitory chondroitin sulfate (CS). These results suggest

that the neuroprotective effect of MP is at least partially attributable to its regulation of astrocyte activation and CSPG expression after neurotrauma.



