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Ceramides, the precursors of sphingolipids, are involved in such cell responses as: proliferation, differentiation, growth arrest and apoptotic death. Ceramides can be hydrolyzed to sphingosine which can be phosphorylated to sphingosine-1-phosphate (S1P). Several studies indicate that S1P enhances cell proliferation and antagonizes apoptosis. S1P regulates cellular processes by binding to five specific G protein coupled-receptors (S1PR1-5). Alteration of oppositely acting bioactive sphingolipids ceramide/S1P ratio is implicated in: brain ischemia, cancer, Alzheimer’s disease, inflammation and other neurodegenerative disorders. The aim of this study was to investigate the role of S1P in molecular mechanisms of neuronal cells survival/death in the model of oxidative stress evoked by cell-permeable C2-ceramide. Our study indicated that ceramide inhibited the pro-survival PI3-K/Akt pathway followed by activation of glycogen synthase kinase-beta (GSK3β) and dephosphorylation of  pro-apoptotic Bad protein. Ceramide also decreased anti-apoptotic (Bcl-2) and increased pro-apoptotic (Bax, Hrk) mRNA/protein levels. Conversely, exogenously added S1P increased the viability of neuronal cells through S1PR (1, 3) receptors-dependent mechanism as demonstrated by our study where specific receptors antagonists were used. In addition S1P and the agonist of S1P receptors (SEW2871 and phospho-FTY720) increased the activity of PI3-K/Akt. Furthermore, it was revealed that S1P increased the gene expression/protein level of anti-apoptotic Bcl-2 protein. Moreover, S1P decreased the mRNA level of pro-apoptotic Hrk protein and increased the phosphorylation of Bad protein. Summarizing, our data indicate that “sphingolipid rheostat” between  pro-survival S1P and pro-apoptotic ceramide plays a crucial role in neuronal cells survival/death. Regulation of S1P receptors signalling may offer novel therapeutic strategy in treatment of neurodegenerative diseases characterized by accumulation of ceramides. 
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