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Introduction. Excitotoxicity underlies glaucomatous neuropathy, a leading cause of irreversible blindness (Agarwal et al, 2009). Retinal cholesterol-sphingolipid (C-S) imbalance contributes to excitatory NMDA receptor overactivation and cellular apoptosis (Ponce et al, 2008). From this viewpoint, atorvastatin (ATV) may be of potential therapeutic value.
Aims. Hence, current study investigated if the neuroprotective effect of ATV against NMDA-induced retinal injury involves modulation of retinal C-S balance.
Methods. Fours groups of rats received intravitreal (iv) DMSO, NMDA (160 nM), ATV (15 µM) and ATV followed by NMDA 24 hours later, while another group remained untreated. 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) and retinal expression of sphingolipid-1-phosphate (S1P), sphingosine, ceramide, sphingosine kinase-1 (SphK1), SphK2, triglycerides (TG), LDL-cholesterol (LC), and total cholesterol was measured using Elisa and PCR (n=6 for all parameters) at day 1 and day 7 post-treatment. Retinal morphology was evaluated by H&E staining (n=6) at day 7 post-treatment.
Results. NMDA exposure increased retinal TG, LC, total cholesterol and ceramide while reducing S1P levels at day 7 compared to untreated and vehicle-treated rats (p<0.01). At the same time point, retinal TG, LC, total cholesterol and ceramide: S1P ratio were lower in ATV-pretreated compared to NMDA group (p ≤ 0.05–0.0001). SphK1 and SphK2 were overexpressed at day 7 and 1, respectively, in ATV-pretreated compared NMDA group. Morphometry confirmed preservation of retinal structure in ATV-pretreated eyes.
Discussion and conclusions. NMDA shifts C-S balance towards cholesterol and ceramide accumulation predisposing to neurotoxicity. Besides restoring retinal cholesterol levels, ATV seems to restore sphingolipid balance due to increased SphK expression, hence restoring C-S balance and exerting a neuroprotective effect. These findings highlight the retinal lipid composition as a potential therapeutic target in glaucoma-related neurodegeneration.  
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