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The role of O-glycosylation in the mode of action of lithium

Introduction: The oldest mood stabilizer, lithium is still used in the treatment of bipolar disorder, although its exact molecular mechanism is unclear. It was recently described that lithium may influence galactose metabolism. The aim of our study was to clarify whether lithium might impact O-glycosylation (O-GlcNAc), a reversible protein post-translational modification.
Methods: Our experimental work focused on the impact of altered galactose metabolism (by lithium) on O-GlcNAc regulation. Therefore, human T-cell derived Jurkat cells were incubated in glucose or galactose containing media, with or without lithium treatment. We measured ATP/ADP/AMP and glucose/galactose related nucleotide-sugar metabolite levels by HPLC and the amount of O-GlcNAc positive proteins by western-blot.
Results: ATP levels of treated cells were unchanged. Interestingly, cells grown solely on galactose had lower UDP-GlcNAc levels, while lithium treatment of galactose-fed cells caused increased amount of UDP-Hexoses. We have found that galactose and lithium had a synergetic effect on O-GlcNAc levels.
Conclusion: Since elevation of O-GlcNAc was observable despite lower level of its precursor, UDP-GlcNAc, we suppose that the increase of O-GlcNAc is attributable to signaling processes rather than metabolic changes. Our data support the hypothesis that lithium might have an effect on O-GlcNAc, and it is possible that this plays a part in the neuronal effects of lithium.



