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ABSTRACT ARTICLE HISTORY
Intestinal microbiota regulates multiple host metabolic and immunological processes. Received 24 August 2020
Consequently, any difference in its qualitative and quantitative composition is susceptible to Revised 17 March 2021
exert significant effects, in particular along the gut-liver axis. Indeed, recent findings suggest that ~ Accepted 22 March 2021
such changes modulate the severity and the evolution of a wide spectrum of hepatobiliary KEYWORDS

disorders. However, the mechanisms linking intestinal microbiota and the pathogenesis of liver Intestinal microbiota; acute
disease remain largely unknown. In this work, we investigated how a distinct composition of the cholestasis; bile acids; gene
intestinal microbiota, in comparison with germ-free conditions, may lead to different outcomes in expression; germ-free mice;

an experimental model of acute cholestasis. Acute cholestasis was induced in germ-free (GF) and metabolism
altered Schaedler’s flora (ASF) colonized mice by common bile duct ligation (BDL). Studies were
performed 5 days after BDL and hepatic histology, gene expression, inflammation, lipids metabo-
lism, and mitochondrial functioning were evaluated in normal and cholestatic mice. Differences in
plasma concentration of bile acids (BA) were evaluated by UHPLC-HRMS. The absence of intestinal
microbiota was associated with significant aggravation of hepatic bile infarcts after BDL. At base-
line, we found the absence of gut microbiota induced altered expression of genes involved in the
metabolism of fatty and amino acids. In contrast, acute cholestasis induced altered expression of
genes associated with extracellular matrix, cell cycle, autophagy, activation of MAPK, inflammation,
metabolism of lipids, and mitochondrial functioning pathways. Ductular reactions, cell proliferation,
deposition of collagen 1 and autophagy were increased in the presence of microbiota after BDL
whereas GF mice were more susceptible to hepatic inflammation as evidenced by increased gene
expression levels of osteopontin, interleukin (IL)-1B and activation of the ERK/MAPK pathway as
compared to ASF colonized mice. Additonally, we found that the presence of microbiota provided
partial protection to the mitochondrial functioning and impairment in the fatty acid metabolism
after BDL. The concentration of the majority of BA markedly increased after BDL in both groups
without remarkable differences according to the hygiene status of the mice. In conclusion, acute
cholestasis induced more severe liver injury in GF mice compared to mice with limited intestinal
bacterial colonization. This protective effect was associated with different hepatic gene expression
profiles mostly related to tissue repair, metabolic and immune functions. Our findings suggest that
microbial-induced differences may impact the course of cholestasis and modulate liver injury,
offering a background for novel therapies based on the modulation of the intestinal microbiota.

Introduction relationship with gut microbiota. An individual var-
The mammalian gut harbors billions of microorgan-  iation in the gut microbial species may implicate
isms, including Archaea and Eukaryota, collectively  several diseases. Over the last few decades a number
referred as gut microbiota. There is increasing evi-  of studies have shown that the gut microbiota pro-

dence that humans have evolved a close symbiotic ~ duces a large repertoire of small molecules and con-
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