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Article commented:

D’Agnolo HM, Kievit W, Takkenberg RB, Riaño I, Bu-
janda L, Neijenhuis MK, Brunenberg EJ, et al. Ursodeoxy-
cholic acid in advanced polycystic liver disease: A phase 2
multicenter randomized controlled trial. J Hepatol 2016;
65: 601-7.

Comment:

We have read with great interest the publication from
Hedwig D’Agnolo, et al.1 on the effect of ursodeoxycholic
acid (UDCA) in advanced polycystic liver disease due to
autosomal-dominant polycystic kidney and/or liver dis-
eases (ADPKD/ADPLD). The Dutch group of investiga-
tors reported interesting results on UDCA administration
for 24 weeks. They reported a reduction of liver cyst vol-
ume growth but did not observe a reduction of total liver
volume.

Polycystic liver diseases (PCLD) are genetic diseases
characterized by bile duct dilation and/or the develop-
ment of cysts derived from the bile duct epithelial cells
(cholangiocytes). Hence, PCLD are considered as cholan-
giopathies, which are progressive disorders that lead to
end-stage liver disease owing to a lack of effective medical
therapies.2

UDCA has been used for long time to treat cholangio-
pathies, including primary biliary cholangitits, primary
sclerosing cholangitis, cystic fibrosis-associated liver dis-
ease and PCLD with variable clinical, biochemical and
histopathological outcomes. At this line, we would like to
point out two observations: Firstly, both experimental and
clinical studies suggest the beneficial effect of UDCA in
PCLD. In an experimental study, Munoz-Garrido P, et al.3

found that chronic UDCA treatment in a rodent polcystic

kidney and liver disease model inhibits hepatic cystogen-
esis and fibrosis, and improves their motor behavior. As
compared to wild-type animals, PCK rats show increased
hepatic bile acid (BA) contents, similar hepatic Cyp7a1

steady-state mRNA levels, and diminished BA concentra-
tions in bile.

In humans, Iijima, et al.4 reported in a series of PCLD
cases where UDCA was effective for reducing serum liver
enzyme activities and inhibiting the growth of liver cysts.
The study from D’Agnolo, et al. is the first randomized
clinical controlled trial that shows some beneficial effects
of UDCA in patients with PCLD. In addition, a recent
publication in patients with other cholangiopathies such
as cystic fibrosis suggests that UDCA might prevent the
progression of liver fibrosis as reflected by reduced liver
stiffness in patients with mild cystic fibrosis-associated
liver disease.5

The second comment is on the potential mechanisms
of UDCA. It is known that this hydrophilic bile acid has
several mechanisms of action, since it protects hepato-
cytes against bile acid-induced apoptosis, protects cholan-
giocytes against toxic cytokines produced in response to
bile acids, and stimulates bile secretion.6 Interestingly, in
an experimental study in ATP-binding cassette transporter
B4 (ABCB4/MDR2) deficient mice, a well characterized
model for sclerosing cholangitis, Peter Fickert, et al.

showed that norUDCA ameliorates sclerosing cholangitis
within four weeks of administration and was superior to
UDCA. Those investigators concluded that norUDCA is
more effective than UDCA in this model and suggested
that the mechanisms contributing to the therapeutic ef-
fects of norUDCA include (1) increased hydrophilicity of
the bile acid pool, (2) induction of hydrophilic choleresis,
(3) anti-inflammatory and anti-fibrotic mechanisms, and
possibly (4) induced hepatocellular bile acid detoxifica-
tion and export systems.
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How can we explain the results both from experimen-
tal and clinical studies? Obviously there are important dif-
ferences. Probably one of them is the transport of UDCA
conjugates with glycine and taurine across the hepatoca-
nalicular membrane in humans and rats. In favor of this,
one experimental study compared the transport between
the human and rat bile salt export pump (BSEP/ABCB11).
The investigators found that both human and rat ABCB11
transport taurine-conjugated better than glycine-conjugat-
ed bile salts, but human ABCB11 transports glycine conju-
gates to a greater extent as compared to the murine
transporter.8

Also it is important to mention that in the rat before ca-
nalicular secretion, UDCA is commonly conjugated with
taurine. Interestingly, Miriam Úriz, et al.9 have observed in
vivo and in vitro that secretin-stimulated hydrocholeresis in
normal rats infused with UDCA involves, at least partial-
ly, taurine-conjugation and tauro-UDCA-secretion inter-
action in cholangiocytes, with subsequent activation of
PKCa, PI3K, MEK and PKA pathways. In addition, they
observed that the bicarbonate extruder AE2 is also in-
volved in the choleretic effect. Taken these findings to-
gether, we suggest that norUDCA and/or
taurine-conjugated norUDCA might represent a comple-
ment or alternative to UDCA therapy for patients with
symptomatic PCLD.

REFERENCES

1. D’Agnolo HM, Kievit W, Takkenberg RB, et al. Ursodeoxycho-
lic acid in advanced polycystic liver disease: A phase 2 mul-
ticenter randomized controlled trial. J Hepatol 2016; 65:
601-7.

2. Lazaridis KN, LaRusso NF. The Cholangiopathies. Mayo Clin

Proc 2015; 90: 791-800.
3. Munoz-Garrido P, Marin JJ, Perugorria MJ, et al. Ursodeoxy-

cholic acid inhibits hepatic cystogenesis in experimental mo-
dels of polycystic liver disease. J Hepatol 2015; 63: 952-61.

4. Iijima T, Hoshino J, Suwabe T, et al. Ursodeoxycholic Acid
for Treatment of Enlarged Polycystic Liver. Ther Apher Dial

2016; 20: 73-8.
5. van der Feen C, van der Doef HP, van der Ent CK, Houwen

RH. Ursodeoxycholic acid treatment is associated with im-
provement of liver stiffness in cystic fibrosis patients. J

Cyst Fibros 2016: S1569-199330566-5.
6. Combes B1, Carithers RL Jr, Maddrey WC, et al. Biliary bile

acids in primary biliary cirrhosis: effect of ursodeoxycholic
acid. Hepatology 1999; 29: 1649-54.

7. Fickert P, Wagner M, Marschall HU, et al. 24-norUrsodeoxy-
cholic acid is superior to ursodeoxycholic acid in the treat-
ment of sclerosing cholangitis in Mdr2 (Abcb4) knockout
mice. Gastroenterology 2006; 130: 465-81.

8. Hayashi H1, Takada T, Suzuki H, Onuki R, Hofmann AF, Sugi-
yama Y. Transport by vesicles of glycine- and taurine-conju-
gated bile salts and taurolithocholate 3-sulfate: a
comparison of human BSEP with rat Bsep. Biochim Biophys

Acta 2005; 1738: 54-62.
9. Úriz M, Sáez E, Prieto J, Medina JF, Banales JM. Ursodeoxy-

cholic acid is conjugated with taurine to promote secretin-
stimulated biliary hydrocholeresis in the normal rat. PLoS

One 2011; 6: e28717.

Correspondence and reprint request:

Prof. Nahum Méndez-Sánchez, MD, MSc, PhD, FACG, AGAF.
Liver Research Unit

Medica Sur Clinic & Foundation
Puente de Piedra 150, Col. Toriello Guerra, C.P. 14050

Mexico City, Mexico.
Tel.: (+525) 55424-7200. Ext. 4215. Fax: (+525)55 666-4031

E-mail: nmendez@medicasur.org.mx


