Neuroprotective Effect of Atorvastatin in NMDA-Induced Retinal Injury: Role of PPAR-α/CREB Pathway 
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Introduction. Atorvastatin (ATV) exerts pleiotropic effects, including neuroprotection. Excitotoxicity mediated by overactivation of NMDA receptors underlies neurodegenerative disorders like glaucoma, and activation of PPAR-α upregulates CREB, which plays a pivotal role in neuronal survival (Bordet et al., 2006). 
Aim. This study aims to explore the involvement of PPAR-α/CREB pathway in the mechanism of the neuroprotective effect of ATV against NMDA-induced retinal injury in rats 
Methods. Intravitreal injections were administered to six groups of rats: untreated, DMSO, NMDA (160 nM), ATV (15 µM) followed by NMDA, PPAR-α antagonist, followed by ATV and then NMDA, and PPAR-γ antagonist, followed by ATV and then NMDA. Zoletil 100, ip, 20 mg/kg, and topical alcaine 0.5% were used for IV injections. Rats were sacrificed (sodium pentobarbitone, ip, 300 mg/kg) at day 7. The levels of cAMP response element-binding protein (CREB), Brain-Derived Neurotrophic Factor (BDNF), Neurotrophin-3 (NT3), PPAR-α, and PPAR-γ receptors, IL-1β, IL-6, TNF-α, and NF-κB were measured in retinal samples, using RT-PCR and ELISA. For all parameters n=6. Data was analysed using ANOVA, p<0.05 was considered significant.
Results. Retinal IL-1β (p<0.004), IL-6 (p<0.0001), TNF-α (p<0.0001), and NF-κB (p<0.0001) protein concentrations were greater in the NMDA-treated than in the ATV groups. The ATV group showed greater CREB, BDNF (p<0.0108) and NT3 (p<0.0001) protein levels compared to NMDA and PPAR-α (p<0.0006) and PPAR-γ (p<0.0001) were higher in the PPAR-α and PPAR-γ antagonist treated than NMDA group, respectively, with similar trends in gene expression. 

Discussion and conclusion. In the ATV-treated group, CREB, NT3, and BNDF were upregulated, highlighting the role of neurotrophic signalling. Reduced PPAR-α expression in the antagonist group strongly supports its role. We observed an interplay with PPAR-γ, suggesting that both isoforms may contribute to the neuroprotective properties of ATV. ATV has a protective effect against NMDA-induced retinal injury, mediated through PPAR-α/CREB/BDNF-NT3 pathway. 
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