Digestive and Liver Disease 51 (2019) 577-578

FLSEVIER

Contents lists available at ScienceDirect

Digestive and Liver Disease

journal homepage: www.elsevier.com/locate/dld

Digestive
andLiver
Disease

Editorial

FXR deficiency and alcoholic liver disease: Tissue is the issue

@ CrossMark

This editorial commentary was partly supported by the VA Merit
Award 4I101BX000574 to GA from the United States Department
of Veteran's Affairs, Biomedical Laboratory Research and Develop-
ment Service and Internal Research Support Grant to AKS from the
Institute of Human Genetics & Avera Medical Group, division of
Transplant Hepatology, Sioux Falls SD. This material is the result
of work supported with resources and the use of facilities at the
Central Texas Veterans Health Care System, Temple, Texas and the
Avera University Health Center & Transplant Institute, University
of South Dakota. The content is the responsibility of the author(s)
alone and does not necessarily reflect the views or policies of the

Department of Veteran’s Affairs or the United States Government
or the University of South Dakota.

Alcoholic liver disease (ALD), one of major causes of liver disease
with significant morbidity and mortality, represents a broad spec-
trum including steatosis, alcoholic hepatitis, fibrosis, cirrhosis and
hepatocellular carcinoma [1]. In spite of the healthcare burden of
ALD, the field remains under researched and there are no approved
safe and effective therapies for this disease [2,3].

Identifying pathological mechanisms and therapeutic targets
in animal models is crucial to develop new therapies and con-
duct clinical trials in humans. The current understanding in the
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Fig. 1. Alcohol and farnesoid X receptor (FXR) signaling: alcohol consumption suppresses FXR activity and liver injury mediated by (a) increased bile acid and lipid pool and
(b) lipopolysaccharide (LPS) translocation from the gut resulting in inflammatory signaling.
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pathogenesis of ALD incorporates changes in the gut microbiome
with increased intestinal permeability leading to translocation of
the bacterial lipopolysaccharide, inflammatory signaling with acti-
vation of the toll-like receptor-4 on the hepatic macrophages,
oxidative stress which is multifactorial, hepatic stellate cell activa-
tion resulting in laying down of collagen and sinusoidal endothelial
hemodynamic changes, and activation of hepatic regenerative
pathways [1,3,4]. Recently, the role of bile acids (BAs) has been rec-
ognized in the pathogenesis of many liver diseases including ALD, as
cell signaling molecules to activate farnesoid X receptor (FXR), one
of the nuclear receptor superfamily of transcription factors [5,6].
FXR expressed widely in various tissues including liver, intestines,
kidneys, and adrenals regulate BA synthesis, metabolism of lipids
and glucose, inflammation, and fibrosis [5] (Fig. 1). It is known that
alcohol consumption suppresses intestinal FXR (Fig. 1) and medi-
ates ALD [7], however, the data are scanty on the tissue specific
effects of the FXR and its role in the pathogenesis of ALD.

In the current issue, Kong et al. investigated the role of FXR in
the extra hepatic tissues [8], as their previous study showed that
hepatic FXR does not play a major role in mediating ALD [9]. Using
the whole body FXR knock out mice (FXR —/~), this elegant study
confirmed the role of whole body FXR deficiency in causing ALD.
Specifically, the study findings showed that FXR ~/~ mice developed
liver injury compared to wild type mice after alcohol feeding, with
hepatic steatosis and increased aminotransferases activities and BA
levels. Imbalance between hepatic import and export of lipids in
the FXR ~/~ mice led to steatosis and cell ballooning. Further, other
markers for liver injury were elevated including Cd14 and Lcn2.
Specifically, elevated Cd14, a lipopolysaccharide receptor regulat-
ing intracellular endocytosis of LPS [10], suggests gut inflammation
and lipopolysaccharide translocation, and a potential role of intesti-
nal FXR in causing the ALD. One important finding is elevated BA
levels in EXR~/~ except ursodeoxycholic acid, suggesting protective
effect of ursodeoxycholic acid.

Overall, comprehensively designed experiments with novel
and significant data are encouraging to the clinical translational
researchers to continue exploring benefits of FXR agonist obeti-
cholic acid in patients with ALD. In this regard, the results are
eagerly awaited of a recently completed phase-2 clinical trial within
the National Institute of Alcoholism and Alcohol Abuse consortium,
which assessed the role of obeticholic acid in alcoholic hepatitis
patients (NCT 02039219). Another randomized clinical translational
trial is in progress to examine the effect of obeticholic acid on the
FXR signaling (NCT02654236). This study lays framework for stud-
ies using intestine FXR~/~ mice to confirm tissue specific role of
intestinal FXR in the pathogenesis of ALD, as basis for strengthening
the gut-liver axis link and conduct clinical trials using the intesti-
nal specific FXR agonists or FXR induced FGF-19 in the treatment
of ALD.
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