Methyl group donor reduces the neuroprotective effect promoted by caffeine and enhances the pro-inflammatory effect of LPS.
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Introduction: Coffee is the most consumed psychoactive substance in the world. Characterized by its antioxidant and anti-inflammatory properties, studies suggest its components can impact genetic expression by altering epigenetic mechanisms and promoting lasting impacts on the epigenome. Objectives: Therefore, the objective of this study was to investigate under conditions of neuroinflammation induced by LPS in vivo and in vitro whether the neuroprotective effect of caffeine would be mediated by the Nrf2/Txn1/Nlrp3 axis and whether the modulation of DNMTs would be involved in the hippocampal response. Material and methods: After administration of a single injection of lipopolysaccharide (LPS) (0.33mg/kg) 15 minutes after acute caffeine treatment (6mg/kg). The gene expression of DNA modifying enzymes and the expression and methylation of the axis genes were evaluated by qPCR after 24 h of LPS administration. Results and conclusions: It was demonstrated in vivo that acute pretreatment with caffeine negatively modulated the transcription of the Il 1β gene and that changes related to the reduction in Nrf2 expression and the increase in Nrlp3 and Txn1 expression promoted by LPS were significantly prevented and/or reversed by caffeine pretreatment. It also modulated the expression of genes encoding DNA-modifying enzymes without significantly altering the 5-meC and 5-hmeC marks. Additionally, the in vitro results show the pro-inflammatory effect of DNMTs activation by the CH3 donor and the anti-inflammatory effect of their inhibition by RG108. Thus, the joint analysis of the results allows us to conclude that the neuroprotective effect of caffeine observed by the negative modulation of the pro-inflammatory genes, Nlrp3/Txn1, and positive modulation of Nfr2, may be mediated by underlying molecular mechanisms sensitive to the modulation of the activation of DNMTs enzymes. We emphasize that additional studies are necessary to elucidate the involvement of DNMTs in caffeine-mediated neuroprotection.
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