Acetyl cholic acid effect on LPS-induced activation of ERK and inflammatory cytokines in mouse macrophages and cholangiocytes
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ABSTRACT: Numerous gut microbes produce four novel cholic acid (CA) derivatives. The most notable among these microbes is Christensenella minuta, a bacteria that alleviates metabolic diseases. 3-acetyl cholic acid (Ac-CA) is a CA derivative that inhibits the
critical Farnesoid X Receptor (FXR), a nuclear receptor that modulates multiple pathways including immune response and inflammation. This study explores the impact of Ac-CA on lipopolysaccharide (LPS)-induced activation of extracellular signal-regulated
kinases (ERKs) and inflammatory cytokines in mouse macrophages and cholangiocytes. First, we cultured the macrophages in vifro using 3 ml of DMEM medium. To detect the phosphorylation levels of ERK downstream of LPS activation, we performed a Western
blot. To measure the inflammartory response of the macrophages, we used quantitative polymerase chain reaction (QPCR) to detect the upregulation of three different proinflammatory cytokines, including TNF-q, IL-1p, and IL-6. We found that Ac-CA noticeably
iIncreased LPS-induced activation of ERK in cholangiocytes, but not in macrophages. Additionally, Ac-CA had no effect on the transcriptional expression of inflammatory cytokines in macrophages, but we did not measure the inflammatory cytokines in
cholangiocytes. Therefore, the use of C. minuta to alleviate metabolic disease without incurring inflammartory diseases is promising. However, we should first research C. minuta’s 3 other cholic acid derivatives. Because the role of FXR is cell type specific, Ac-CA’s
effects in resident immune cells in the gastrointestinal fract is more relevant. Future studies should include ELISA assays to directly access cytokine secretion rather than mRNA expression alone. Lastly, we need 1o conduct at least two more ftrials of the experiment

before we can beqgin 1o run statistical tests 1o determine significance.
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