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UDCA treatment and the molecular mechanism in TPN
cholestasisin prematureinfants
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Abstract

Total parenteral nutrition associated liver
disease (PNALD) is a mgor and potentially
lethal complication in patients receiving
long-term parenteral nutrition therapy. The
key predisposing factors for the development
of PNALD are prematurity and low birth
weight. Immaturity of hepatic function
appears to be important in the pathogenesis of
PNALD in premature infants.

A number of pharmacologic agents have
been proposed for the prevention and
treatment of PNALD but no conclusive
results have been documented for their
beneficial effects. Ursodeoxycholic acid
(UDCA) is a hydrophilic bile acid and has
been widely used in various cholestatic liver
diseases in adult and in children. UDCA
improves bile flow and reduces serum and
liver bilirubin concentrations in piglets with
PNALD. Bile salt export pump (BSEP), an
ATP-dependent bile acid exporter has
recently been cloned and proved to be the
major canalicular bile salt transporter. The
role of BSEP in PNALD has not been
reported. In this report we investigate the
effect of UDCA treatment in premature
patients with PNALD and test the expression
of BSEP in their liver samples.

Results: A total of 35 premature patients with
TPN related cholestasis were recruited.



Twenty-two of them were treated with UDCA
30 mg/kg/d and 13 patients in the control
group were not treated. The total bilirubin
levels decreased in 95% (21/22) treated 46%
(6/13) control patients. The mean change of
bilirubin was -5.4 + 5.6 mg/dl in the treatment

group and 1.7+ 6.5 mg/dl in the control group.

The mean changes of alanine
aminotransferase (ALT) levels were -25 + 58
U/L in the treatment group and 34 + 17 U/L
in the control group. Expression of Bile salt
export pump (BSEP) was tested by using
RT-PCR. Two of the five premature patients
of TPN liver disease and 6/7 patients of
biliary atresia were tested positive for BSEP.
Immunofluorescent staining showed weak
canalicular staining and some cytoplasmic
staining.

The results showed that UDCA treatment
was effective in decreasing the bilirubin
levels and ALT levels in premature patients
with PNALD. Liver from patients with
PNALD liver disease had lower expression
levels of BSEP than biliary atresia. The
mechanism of TPN cholestasis may be
related to abnormal BSEP expression and
bile salt excretion function.

Keywords: Cholestasis, prematurity, infants,
total parenteral nutrition
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Total parenteral nutrition associated
liver disease (PNALD) is a mgor and
potentially lethal complication in patients
receiving long-term parenteral nutrition
therapy. The key predisposing factors for
the development of PNALD are
prematurity and low birth weight. Almost
two-thirds of al infants weighing less than
2,000 g at birth develop cholestasis after 2
weeks of PN therapy. Immaturity of hepatic
function appears to be important in the
pathogenesis of PNALD in premature
infants.

A number of pharmacologic agents
have been proposed for the prevention and
treatment of PNALD, including
nonsteroidal  anti-inflammatory  drugs,
cholecystokinin-octapetide and

ursodeoxycholic acid (UDCA). No
conclusive results have been documented
for their beneficial effects toward PNALD.

UDCA has been widely used in
cholestatic liver diseases and hepatitis in
adults and in children. UDCA is a
hydrophilic bile acid that is not hepatotoxic
in vitro or in human. Long-term ord
administration of UDCA improves the
clinica and biochemical manifestations of
chronic cholestatic liver disease in adult
patients, such as primary biliary cirrhosis
and sclerosing  cholangitis.  UDCA
improves bile flow and reduces serum and
liver bilirubin concentrations in piglets
with PNALD.

The mechanism of PNALD is not
fully understood. A number of factors have
been identified, which may contribute to
the development of PNALD, including
effect of prematurity, early initiation of
parenteral nutrition therapy, increased
duration of parenteral nutrition therapy,
lack of enteral feeding, sepsis, amount of
energy delivered in excess of needs,
imbalance  in  parentera nutrition
formulation, pre-existing malnutrition, and
pre-existing liver  dysfunction/disease.
Substrates in TPN solutions have been
proposed to cause direct liver damage. It is
mandatory that a more effective treatment
or preventive methods should be sought to
reduce the morbidity and mortality in these
premature infants receiving PN.

Bile salt export pump (BSEP), an
ATP-dependent bile acid exporter has
recently been cloned and proved to be the
major canalicular bile salt transporter. In
human the gene is found to cause a
hereditary  cholestatic liver  disease,
progressive familial intrahepatic cholestasis
that is resulted from defective bile acid
transport at the hepatocyte canalicular
membrane. BSEP functions as the mgjor
bile sat export pump in hepatocyte
canalicular membrane, mediating bile-salt
dependent bile flow, the rate limiting-step
of bile formation. Thus the regulation of
BSEP in physiology and pathological
conditions becomes an important issue to
be elucidated.



The aims of our project were to
determine the effectiveness of UDCA in
treating premature infants with PNALD,
and aso to elucidate its molecular
mechanism, by studying the expression
BSEP in the liver biopsy samples of
patients with PNALD.

=~ =R (Results and Discussion)

1. UDCA treatment in TPN cholestasisin
premature infants. A tota of 35
premature patients with TPN related
cholestasis were recruited. Twenty-two of
them were treated with UDCA 30
mg/kg/d and 13 patients in the control
group were not treated. The mean
follow-up time was 9.2 + 4.2 weeks and
9.5+3.6 weeks in the treatment and
control group, respectively. The total
bilirubin levels decreased in 95% (21/22)
treated 46% (6/13) control patients. The
mean change of bilirubin was -5.4 + 5.6
mg/dl (Fig 1A) in the treatment group
and 1.7+ 6.5 mg/dl (Fig 1B) in the control
group. The mean changes of aanine
aminotransferase (ALT) levelswere-25 +
58 U/L in the treatment group and 34 +
17 U/L in the control group.

2. Expression of Bile salt export pump
(BSEP) expression in the liver of
premature patients with TPN liver
disease. We tested the expression of
BSEP in needle liver biopsy samples with
RT-PCR. Two of the five premature
patients of TPN liver disease and 6/7
patients of biliary atresia were tested
positive  for BSEP (Fig 2).
Immunofluorescent  staining using
polyclonal rabbit anti-human BSEP
antibody showed weak candicular
staining and some cytoplasmic staining.
Patients with biliary atresia have positive
BSEP staining pattern.

The results showed that UDCA treatment

was effective in decreasing the bilirubin

levels and ALT levels in premature patients
with PNALD. We aso found that patients
with PNALD had lower expression levels of

BSEP than hiliary atresia, another common

cholestatic liver disease in infancy. The

mechanism of TPN cholestasis may be

related to abnormal BSEP expression and
bile salt excretion function.
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The results provided important data on
the clinical treatment of TPN liver disease in
prematurity, an frequent complication of
premature infants. This is the first report
regarding the clinical effectiveness of UDCA
treatment. Furthermore, our results are the
first report on the molecular mechanisms of
TPN liver disease and provided further
prospect of investigation. We are now
analyzing detailed results and will submit our
datato the journals.
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Fig 1A. Total bilirubin changes after UDCA

treatment in premature patients with TPN
liver disease
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Fig 1B. Tota bilirubin changes in control
group with TPN liver disease
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Fig 2. RT-PCR of BSEP in liver biopsy
samples of premature patients with TPN liver
disease. Lane 1~5, TPN liver disease; lane
6~12, biliary atresia, lane 13 and 14, positive
control.
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