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The interplay between bile acids and gut 
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Academy, University of Gothenburg, Sweden, 2023 

Abstract 
The gut microbiota, a metabolic regulator, orchestrates the production of bioactive 
metabolites such as secondary bile acids. Growing evidence suggests that shifts in the 
gut microbiota composition are linked to metabolic and hepatobiliary disease. Bile 
acids are involved in lipid digestion and metabolic signaling and undergo microbial 
transformation in the gut, producing secondary bile acids. This thesis examines the 
interplay between bile acids and the gut microbiota. Clostridium scindens accounts for 
a minor fraction of the gut microbiota but is one of the few known species capable of 
generating secondary bile acids by 7α-dehydroxylation. We showed that even at low 
abundance, C. scindens had a marked impact on metabolism in mice, and we 
established a link between deoxycholic acid and metabolic dysregulation in type 2 
diabetes (T2D). Data suggests that modulation of the bile acid and gut microbiota 
composition may promote some of the benefits of bariatric surgery, and we examined 
postprandial bile acid kinetics pre- and post-surgery, revealing an altered post-surgery 
response. Bariatric surgery increased hyodeoxycholic acid, which was linked to T2D 
remission. The distinct bile acid profiles of mice and humans are due to CYP2C70, 
and Cyp2c70-deficient mice display manifestations of hepatobiliary disease. We 
showed that gut microbiota influences neonatal survival and liver disease in Cyp2c70-/- 
mice. Amelioration of the liver phenotype was associated with a more hydrophilic 
biliary bile acid profile, largely driven by microbially induced ursodeoxycholic acid 
production. In summary, we provide evidence of the crucial role of the interplay 
between bile acids and gut microbiota in health and disease. 
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