Lactobacillus reuteri ameliorates alcoholic liver disease by targeting FXR‑dependent bile acid homeostasis
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Introduction. Alcoholic liver disease (ALD) is characterized by gut dysbiosis, yet the functional contribution of specific commensals remains largely unexplored.

Aims. This study aims to identify key gut commensals involved in ALD pathogenesis and to elucidate the underlying host–microbe interaction mechanisms, with a particular focus on the potential role of Lactobacillus reuteri in regulating bile acid metabolism.
Methods. We analyzed gut microbiota in ALD patients and mouse models. Fecal microbiota transplantation (FMT) was used to establish causality. The therapeutic effect of oral supplementation with L. reuteri was evaluated. Mechanistic studies focused on FXR and bile acid homeostasis, with validation in Fxr-/- mice. The direct effects of CA and DCA on hepatocytes were assessed in vitro and in vivo. Finally, the natural compound echinacoside was tested as a microbiota-targeting intervention.
Results. L. reuteri was significantly reduced in ALD patients and mouse models. FMT confirmed a causative role of dysbiotic microbiota in ALD. Oral L. reuteri supplementation ameliorated ALD phenotypes, activated FXR, and restored bile acid homeostasis by reducing CA and DCA levels. These protective effects were abolished in Fxr-/- mice. CA and DCA directly compromised hepatocyte viability and exacerbated liver injury. Echinacoside enriched L. reuteri, potentiated FXR, and improved ALD.

Discussion. These findings define a microbiota–host metabolic axis centered on L. reuteri and FXR-dependent bile acid homeostasis, providing a conceptual framework for targeting microbiota–host interactions in alcoholic liver disease.
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