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Cholestatic liver disease and cholestasis induced by chemi-
cals represent a major research field in toxicology (Rodri-
gues et al. 2018; Reif et al. 2015; Leist et al. 2017; Godoy 
et al. 2013) and much effort has been invested to identify 
possible therapies (Jahn et al. 2018; Cariello et al. 2017; 
Marzioni et al. 2009; Zhou et al. 2016; Svinka et al. 2017). 
One strategy is to reduce the concentration of circulating 
bile acids (Jansen et al. 2017; Godoy et al. 2013). This can 
be achieved by reducing biosynthesis of bile acids, e.g. by 
FXR agonists. Further strategies are to decrease the intesti-
nal re-uptake of bile acids by sequestrants, resins that bind 
bile acids in the intestinal lumen or by inhibiting ileal trans-
porters that reabsorb bile acids (Jahn et al. 2018). The latter 
has been demonstrated as an efficient strategy in a landmark 
paper published already in 2006 (Baghdasaryan et al. 2016). 
The authors used  Mdr2−/− mice, a model of cholestatic 
liver injury and sclerosing cholangitis, to test an inhibitor 
(A4250) of the sodium-dependent carrier ASBT that trans-
ports bile acids from the intestinal lumen into intestinal epi-
thelial cells from where they reach the intestinal capillaries. 
Interestingly, A4250 increased fecal bile acid excretion with-
out causing diarrhea (Baghdasaryan et al. 2016). Concentra-
tions of bile acids (TCA, TβMCA) were clearly reduced in 
the bile. Liver damage as evidenced by liver enzymes and 
histological changes as well as bile duct proliferation were 
strongly reduced (Baghdasaryan et al. 2016). The results 
of Baghdasaryan and colleagues represent a positive sur-
prise, since one may expect that the desired consequences 
of increased intestinal bile acid excretion may have been 
compensated via increased bile acid synthesis of the liver; 
however, this did not seem to be the case. Nevertheless, 
the combination of ASBT inhibitors and FXR agonists (to 

block bile acid synthesis in hepatocyte) will be an interesting 
future perspective.

Increased bile acid concentrations in the biliary tract 
have been shown to lead to ruptures of the apical hepatocyte 
membrane and to bile infarcts as early key events (Ghallab 
et al. 2019), while long-term obstruction causes adaptive 
remodeling of interlobular bile ducts, also named ductular 
response and to periportal liver fibrosis (Vartak et al. 2016). 
In future, it will be interesting to learn, by which degree the 
adverse consequences of cholestasis can be reduced, when 
the circulating bile acid pool will be reduced to almost nor-
mal levels by ASBT inhibitors and FXR agonists.
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