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ABSTRACT
Objective: To compare the eﬀect of ursodesoxycholic acid (UDCA) with S-adenosyl-L-methionine (SAMe) plus UDCA in handling of
cholestasis in neonates, and their inﬂuences on serum endotoxin, matrix metalloproteinase-9 (MMP-9) and interleukin 18 (IL-18).
Study Design: Randomised controlled trial.
Place and Duration of Study: Luzhou People's Hospital, China, from April 2019 to December 2020.
Methodology: A total of 102 neonates with cholestasis were evenly divided into control group and observation group with
random double-blind. The former treated with UDCA tablets, and the latter was treated with SAMe plus UDCA. Serum endotoxin,
MMP-9 and IL-18 were compared between the two groups.
Results: Total eﬀective rate of treatment in observation group was 92.16% (47 cases), which was higher than that in control
group 70.59% (36 cases) (p=0.005). Levels of serum endotoxin, MMP-9 and IL-18 in observation group were respectively 11.12 ±
1.07 pg/mL, 646.72 ± 42.56 ng/mL and 2.51 ± 0.19 pg/mL, which was lower than those in control group (p<0.001, p =0.007 and
p<0.001, respectively) after 10 days of treatment.
Conclusion: Compared with UDCA alone, SAMe plus UDCA can more eﬀectively improve the curative eﬀect of neonatal cholestasis, and reduce serum endotoxin, MMP-9 and IL-18 levels.
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INTRODUCTION
Cholestasis is the most common clinical manifestation of
1
neonatal liver disease. Stool of neonates with cholestasis is
gray-white due to intestinal bile acid deﬁciency. Intestinal bile
acid reduction can also cause fat absorption disorder,
resulting in slow or even stagnant growth rate in these
neonates. At present, there is no speciﬁc drug for the treatment of neonatal cholestasis.2
S-adenosyl-L-methionine (SAMe) is a commonly used drug to
3
protect liver and reduce jaundice. It can promote the transformation of bile acid through sulfation, improve the detoxiﬁcation function of bile acid metabolism system, and alleviate the
cell damage of oxygen radical, induced by bile acid.
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Previous research has found that SAMe can reduce the incidence of parenteral nutrition-associated cholestasis (PNAC) in
very low birth weight infants.4
Ursodesoxycholic acid (UDCA) is an endogenous cholic acid,
which can promote the secretion of bile acid and induce the
change of bile acid composition, increasing the content of
UDCA in bile, so as to play a role in choleresis.5 UDCA can signiﬁcantly reduce the concentration of cholesterol and cholesterol
ester in human bile, increase the activity of catalase in liver,
and enhance the detoxiﬁcation and antitoxic ability of liver.6
One study reported that UDCA could improve the course of
very low birth weight infants with PNAC.7
Endotoxins may be involved in the occurrence of PNAC.8 Endotoxin can promote hepatocyte apoptosis in cholestasis.9
Reducing serum endotoxin level can improve clinical condition
in premature infants with PNAC.10 Studies have conﬁrmed that
serum matrix metalloproteinase-9 (MMP-9) can be used in diagnosis of intrahepatic cholestasis of pregnancy (ICP).11 Serum
interleukin-18 (IL-18) level was signiﬁcantly higher in patients
with severe ICP than in patients with mild ICP.12 A research
found that IL-18 was a valuable biomarkers in diagnosis of
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ICP. At present, there are no reports about the eﬀects of SAMe
combined with UDCA on serum endotoxin, MMP-9 and IL-18 in
neonatal cholestasis.
The objective of this study was to compare the eﬀect of UDCA
with SAMe plus UDCA in handling of cholestasis in neonates,
and their inﬂuences on serum endotoxin, MMP-9 and IL-18.

METHODOLOGY
The randomised controlled trial was conducted at Luzhou
People's Hospital, China, from April 2019 to December 2020.
Approved by the Ethical Review Committee, a total of 102
neonates with cholestasis were included. Inclusion criteria
were that conformed to the diagnostic criteria of neonatal
cholestasis; with clinical symptoms such as skin and sclera
yellow staining, which was unable to be explained by primary
disease; direct bilirubin (DBIL) >34 μmol/L; cholestasis
caused by parenteral nutrition, pathological jaundice, TORCH
intrauterine infection, septicemia, etc.; and aged 1-28 days.
Exclusion criteria were that neonates with cholestasis caused
by congenital defects in bile acid synthesis, hepatitis
syndrome, genetic metabolic abnormalities (such as citrin
deﬁciency, progressive familial intrahepatic cholestasis, etc.)
A total of 102 neonates with cholestasis were evenly divided
into control group and observation group with random doubleblind, the former treated with UDCA tablets for 10 mg/ (Kg/d)
for 10 days; the latter was treated with SAMe plus UDCA for 10
days, namely SAMe was injected intravenously for 50 mg/
(Kg/d), on the basis of UDCA in the control group.
Clinical eﬃcacy was compared. Clinical eﬃcacy was comprehensively judged according to the clinical symptoms and laboratory examination of the neonates after 10 days of treatment. Cured: jaundice dissipated, and total bilirubin, DBIL,
alanine aminotransferase, alkaline phosphatase, gamma-glutamyl transferase, total bile acid returned to normal.
Improved: jaundice was alleviated, and blood biochemical
index signiﬁcantly decreased than before treatment. Ineﬀective: symptoms, signs and biochemical indexes did not
14
change or even were aggravated.
Total eﬀective rate = cured rate + improved rate.
Levels of serum endotoxin, MMP-9 and IL-18 were compared
before and 10 days after treatment. Adverse events such as
tachycardia, liver damage, pruritus, diarrhea and rash were
recorded.
SPSS version 25 software was used to analyse the data.
Normal distribution test was done with Kolmogorov-Smirnov.
Measurement data conforming to normal distribution with
Kolmogorov-Smirnov were expressed by mean ± SD, and Independent sample t-test was used. Count data such as total eﬀective rate, total adverse events and so on were expressed by n
(%), and Chi-square test was used. The p <0.05 indicates that
the diﬀerence is statistically signiﬁcant.
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RESULTS
A total of 60 males (58.82%) and 42 females (41.18%) were
included, with an average age of 17.07 ± 5.59 days. The body
weight was 2-4 kg, with a mean of 3.06 ± 0.26 kg.
Total eﬀective rate of treatment in observation group was
92.16% (47 cases), which was higher than that in control group
70.59% (36 cases) (p=0.005, Table I).
Before treatment, serum endotoxin, MMP-9 and IL-18 levels
between the two groups were of no diﬀerence (p=0.717, 0.689
and 0.339, respectively, Table II). However, after 10 days of
treatment, serum endotoxin, MMP-9 and IL-18 in observation
group were 11.12 ± 1.07 pg/mL, 646.72 ± 42.56 ng/mL and 2.51
± 0.19 pg/mL, respectively, which were lower than those in
control group (p<0.001, p=0.007 and p<0.001, respectively,
Table II).
In control group, the total adverse events were eight cases
(15.69%), namely, tachycardia one case (1.96 %), liver damage
two cases (3.92%), pruritus one case (1.96%), diarrhea two
cases (3.92%), and rash two cases (3.92%). In observation
group, the total adverse events were six cases (11.76%),
namely, tachycardia one case (1.96 %), liver damage (1.96%),
pruritus (1.96%), and diarrhea in one case (1.96%) each, and
rash in two cases (3.92%). Incidence of adverse events was no
diﬀerence in control group versus observation group (p=0.565).
Table I: Comparison of curative eﬀects between the two groups.
Control group
(n=51)

Observation
group
(n=51)

p-value

Cured [n (%)]

20 (39.22)

29 (56.86)

—

Improved [n (%)]

16 (31.37)

18 (35.29)

—

Ineﬀective [n (%)]

15 (29.41)

4 (7.84)

—

Total eﬀective rate [n (%)]

36 (70.59)

47 (92.16)

0.005

Parameter

Table II: Comparison of serum biochemical indexes between the two
groups.
Parameter

Serum endotoxin before treatment
(pg/mL)
Serum endotoxin after 10 days of
treatment (pg/mL)
Serum MMP-9 before treatment
(ng/mL)
Serum MMP-9 after 10 days of
treatment (ng/mL)
Serum IL-18 before treatment
(pg/mL)
Serum IL-18 after 10 days of
treatment (pg/mL)

Control group
(n=51)

Observation
group
(n=51)

p-value

27.66 ± 3.23

27.89 ± 3.06

0.717

12.41 ± 1.13

11.12 ± 1.07

<0.001

684.65 ±
46.14

688.63 ±
53.79

0.689

658.67 ±
38.03

646.72 ±
42.56

0.007

4.11 ± 0.33

4.17 ± 0.32

0.339

2.92 ± 0.46

2.51 ± 0.19

<0.001

DISCUSSION
The etiology of neonatal cholestasis is complex, and it mainly
includes diseases involving in intrahepatic and extrahepatic bile
15
ducts and/or hepatocytes. Some studies have shown that the
endotoxin released during bacterial infection can aﬀect the
activity of organic anion transporter on the basement membrane
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of hepatocytes and the activity of RNA processing enzyme 2 in
capillary bile duct, resulting in the intake, processing and excretion disorder of bilirubin by hepatocytes, thus inducing cholestasis.16

Endotoxin participates in occurrence of cholestasis.17 This study
showed that comparing with control group, serum endotoxin in
observation group was lower, after 10 days of treatment,
suggesting that SAMe plus UDCA can reduce the level of serum
endotoxin in neonates compared with UDCA alone.
It has been reported that MMP-9 is associated with ICP, inhibition of MMP-9 level can improve ICP symptoms.18 This study
showed that comparing with control group, serum MMP-9 level
in observation group was lower, after 10 days of treatment,
suggesting that SAMe plus UDCA can reduce the level of serum
MMP-9 in neonates compared with UDCA alone.
The increased expression of IL-18 can induce Th1 type immune
response, aggravate the injury of hepatocytes, and promote the
secretion of Th1 cytokines by monocytes and phagocytes, thus
promoting the progress of the disease.19,20 This study showed
that, comparing with control group, serum IL-18 level in observation group was lower, after 10 days of treatment, suggesting
that SAMe plus UDCA can reduce serum IL-18 in neonates
compared with UDCA alone.
Some studies pointed out that UDCA could be used for treatment in PNAC in neonates.21,22This study showed that SAMe plus
UDCA was more eﬀective than UDCA alone in treatment of
neonatal cholestasis. The results of this study are basically
consistent with those of previous study.14 The reason may be
that SAMe combined with UDCA can more eﬀectively reduce
serum endotoxin, MMP-9 and IL-18 levels in neonatal cholestasis compared with UDCA alone, and thus the curative eﬀect is
better.

CONCLUSION
Compared with UDCA alone, SAMe plus UDCA can more eﬀectively improve the curative eﬀect of neonatal cholestasis, and
reduce serum endotoxin, MMP-9 and IL-18 levels.
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