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Active molecular mechanism regulation in optic nerve axon damage
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The study has been performed to investigate what molecules are involved in
tumor necrosis factor (TNF)-mediated axonal degeneration. We found an upregulation of interleukin-1
beta in optic nerve after TNF injection and taht exogenous thioredoxin prevented this upregulation.
Thioredoxin exerted substantial axonal protection. Next, we tested whether ROCK inhibitor alters
autophagic status in optic nerve. Ripasudil, a ROCK inhibitor, upregulated autophagic status and
exerted axonal protection. We also found an increase in autophagosomes inside axons. Lastly, we
examined nuclear factor of activated T cells (NFATc), a downstream effector of CaN signaling. A
significant increase in NFATcl protein level was observed in optic nerve 7 days after TNF injection.

This increase was negated by simultaneous administration of tacrolimus. The increased
immunoreactivity was colocalized with glial fibrillary acidic protein. Treatment of tacrolimus
significantly ameliorated the TNF-mediated axonal loss.
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