Fibroblast growth factor 21 enhances oligodendrocyte resilience and remyelination signaling after experimental brain injury: molecular mechanisms and translational pharmacology 
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Introduction. Traumatic brain injury (TBI) induces secondary damage with activation of inflammatory cytokines and axonal growth inhibitory pathways, including Nogo receptor 1 (NgR1), limits neural repair. The role of Fibroblast growth factor 21 (FGF21), a metabolic regulator with emerging neuroprotective properties, in oligodendrocyte resilience and remyelination biology remains unclear. 
Aims. Investigate FGF21 and FGF21-overexpressing mesenchymal stem cells (MSC-FGF21) in inflammatory mediation, oxidative stress–induced cytotoxicity, and NgR1 expression using experimental models of brain injury, and evaluate their role for neural repair.
Methods. In vitro, differentiated oligodendroglial cells (Oli-neu) were subjected to mechanical impact or H2O2-induced oxidative stress and treated with FGF21 (50–100 μg/mL). A controlled cortical impact (CCI) mouse model was used to assess in vivo cytokine responses (IL-6, IL-1β, TNF-α, IL-10) by ELISA at days 4 and 7 post-injury. Cell viability (CCK-8), cytotoxicity (LDH assay), cytokine expression, and NgR1 protein levels (Western blot) were analyzed. 
Results. In vitro, FGF21 attenuated ROS-induced cytotoxicity, reduced LDH release, and improved cell viability. MSC-FGF21 significantly increased anti-inflammatory IL-10 expression at day 4 post-CCI, with a trend toward reduced pro-inflammatory cytokines. Following mechanical injury, FGF21 decreased IL-1β expression and suppressed injury-induced NgR1 upregulation. 
Discussion. FGF21 exerts multimodal neuroprotective effects and provides a candidate pharmacological modulator of oligodendrocyte survival and myelin plasticity, with translational potential for CNS injury and demyelinating disorders. 
