Metformin mitigates inflammation and oxidative stress in LPS-stimulated BV-2 microglia cells 
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Figure 3A. NRF2 expression was
increased by Metformin (MET) in LPS-
Stimulated BV-2 Microglia Cells



Introduction. Metformin’s neuroprotective side effects have been noted during treatment for Type 2 diabetes. Excessively stimulated microglia contribute to neuronal injury by releasing pro-inflammatory cytokines and reactive oxygen species (ROS). Metformin exerts anti-inflammatory effects by inhibiting mitochondrial complex I, reducing ROS generation, while simultaneously activating AMP-activated protein kinase (AMPK) to enhance the cell’s antioxidant defenses.
Aims. We hypothesize that metformin provides neuroprotective properties by suppressing inflammation and oxidative stress through the suppression of Nrf2 activation and inflammatory pathways. We aim to investigate the effect of metformin as an anti-inflammatory and antioxidative agent in lipopolysaccharide (LPS)-stimulated BV-2 microglia cells and demonstrate that the effect is through activation of Nrf2/ARE cytoprotective pathways.
Methods. Our methods involve stimulating BV-2 microglia cells for 1 hr with 1µg/mL LPS. We treated the cells for 24 hours as a control, with LPS only, 2 mmol/L, and 2 mmol/L + LPS Metformin concentrations. This study uses PrimePCR array, Western blotting, and ELISA to determine the protein expression of anti-inflammatory and pro-inflammatory cytokines. 
Results. Metformin significantly downregulated the expression of mRNA for IL-1β and CCL2 (MCP-1). Metformin also significantly increased the expression of mRNA of Akt1, Smad3, Hmox1, Mapk3, NF-κB2, and IL-10. The Western blot results also revealed that metformin significantly increased the protein expression of Nrf2.
Discussion. These findings suggest that metformin is not only beneficial for the treatment of Type 2 Diabetes but also has therapeutic potential to prevent or slow the progression of neurodegenerative diseases by reducing oxidative stress and neuroinflammation. 
