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Summary
Background: To explore the relationships between serum 
Sterol Sulfotransferase, Recombinant Angiopoietin Like Pro­
tein 8 (ANGPTL8), and Recombinant Syndecan (SDC1) and 
liver function in patients with intrahepatic cholestasis of preg­
nancy (ICP), as well as their influence on perinatal outcomes. 
Methods: The control group comprised 200 healthy preg­
nant women who underwent physical examinations during 
the same period, while the study group comprised 210 ICP 
patients admitted to our hospital between June 2023 and 
December 2024. The study group's and the control group's 
serum Sterol Sulfotransferase, A N G PTL8, SD C1, and liver 
function markers were compared. Pearson correlation analy­
sis was used to assess the relationships between serum levels 
of Sterol Sulfotransferase, A N G PTL8, and SDC1 and various 
liver function indicators. The patients in the study group were 
divided into a poor-outcome group (86 patients) and a good- 
outcome group (124 patients) based on perinatal outcomes. 
Serum Sterol Sulfotransferase, A N G PTL8, and SDC1 levels 
were examined between the groups with negative and posi­
tive outcomes. Factors predicting unfavourable perinatal out­
comes in patients with ICPs were examined using univariate 
and multivariate logistic regression analyses.
Results: Despite lower serum Sterol Sulfotransferase levels, 
the study group had higher levels of A N G PTL8 and SDC1 
than the control group. P < 0 .0 5  indicated that the differ­
ences were statistically significant. The study group's levels of 
alkaline phosphatase (ALP), alanine aminotransferase (ALT),

Kratak sadržaj
Uvod: Cilj e ispita povezanost serumske sterol-
sulfotransferaze, rekombinantnog angiopoetinu sličnog 
proteina 8 (AN G PTL8) i rekombinantnog sindekana-1 
(SD C1) sa funkcijom jetre kod pacijentkinja sa intrahe- 
patičnom holestazom u trudnoći (ICP), kao i njihov uticaj 
na perinatalne ishode.
Metode: Kontrolnu grupu je činilo 200 zdravih trudnica koje 
su u istom periodu imale rutinske preglede, dok je ispitivanu 
grupu činilo 210 pacijentkinja sa ICP-om primljenih u nasu 
ustanovu između juna 2023. i decembra 2024. Upoređeni 
su serumski nivoi sterol-sulfotransferaze, A N G PTL8, SDC1 i 
parametri funkcije jetre između grupa. Pearsonova korela- 
ciona analiza korisćena je za procenu povezanosti nivoa 
serumske sterol-sulfotransferaze, A N G PTL8 i SDC1 sa indi- 
katorima funkcije jetre. Pacijentkinje su podeljene na grupu 
sa losim ishodom (86 pacijentkinja) i grupu sa dobrim 
ishodom (124 pacijentkinje) prema perinatalnim ishodima. 
Upoređeni su nivoi sterol-sulfotransferaze, A N G PTL8 i SDC1 
između grupa sa povoljnim i nepovoljnim ishodima. 
Prediktori nepovoljnih perinatalnih ishoda kod ICP su anaf 
lizirani univarijantnom i multivarijantnom logističkom regre- 
sijom.
Rezultati: Ispitivana grupa je imala niži nivo serumske 
sterol-sulfotransferaze, a vise nivoe A N G P TL8  i SDC1 u 
poređenju sa kontrolnom grupom (P < 0 ,0 5 ). Nivoi alkalne 
fosfataze (ALP), alanin-aminotransferaze (ALT) i aspartat- 
aminotransferaze (AST) bili su značajno visi u ispitivanoj
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and aspartate aminotransferase (AST) were significantly 
higher than those of the control group (P<0.05). The 
Pearson correlation analysis showed that while the levels of 
A N G PTL8 and SDC1 were positively associated with AST, 
ALT, and ALP (P< 0 .05), the level of serum Sterol Sulfotrans­
ferase was negatively associated with these levels. Compared 
to the group that experienced a positive outcome, the 
unfavourable outcome group's serum Sterol Sulfotransferase 
level was lower, whereas SDC1 and A N G PTL8 levels were 
greater than those in the group with favourable results. 
Decreased serum Sterol Sulfotransferase levels (S23 
mmol/L), increased A N G PTL8 levels ( 650 pg/mL), and 
poor perinatal outcomes were associated with elevated 
SDC1 levels ( 53 ng/mL) in patients with ICP (P<0.05). 
Conclusions: Serum Sterol Sulfotransferase, A N G P TL8  and 
SDC1 are closely related to liver function and perinatal out­
comes in patients with ICP As the level of serum Sterol 
Sulfotransferase decreases and the levels of A N G P TL8  and 
SDC1 increase, it can lead to aggravated liver function 
impairment in patients with ICP, and it leads to adverse 
perinatal outcomes.

Keywords: intrahepatic cholestasis of pregnancy, Sterol 
Sulfotransferase, recombinant angiopoietin-like protein 8, 
proteoglycan-1, liver function

Introduction
One of the most frequent side effects of idio­

pathic pregnancy is intrahepatic cholestasis of preg­
nancy (ICP) (1). Its clinical signs include skin itching, 
and higher levels of serum alanine aminotransferase 
(ALT) and total bile acids are the leading indicators of 
liver function impairment. Premature birth, fetal dis­
comfort in utero, neonatal death, etc., are all 
extremely potential outcomes if no proactive and suc­
cessful intervention is offered (2). At present, contro­
versy persists regarding the pathogenesis of ICP, 
which may be related to genetics, endocrine disor­
ders, abnormal immune function, and other factors. 
Sterol Sulfotransferase is an indispensable "catalyst" 
in the normal operation of the liver, plays a key role in 
the sulfation of bile acids, promotes the excretion of 
bile acids, and is related to cholestasis (3-5). 
AN G PTL8 is a secretory protein that can mediate 
lipid metabolism processes by influencing pancreatic 
[3-cell function and lipoprotein enzyme levels, and fur­
ther affects ICR Recombinant Syndecan (SDC1) can 
regulate processes such as cell growth, differentiation 
and adhesion by connecting the cellular microenvi­
ronment and cytoskeleton, thereby affecting liver 
function and possibly mediating the occurrence and 
development of ICP (6).

Pregnant women who have intrahepatic 
cholestasis of pregnancy (ICP), a common liver ill­
ness, may experience jaundice, cholestasis, and 
abnormal liver function (7). The occurrence of ICP is 
related to multiple factors, including changes in hor­
mone levels during pregnancy, genetic susceptibility, 
and environmental factors (8). Studies (9-11) have 
shown that ICP may lead to fatal distress, premature

grupi (P < 0 ,0 5 ). Pirsonova analiza je pokazala da su nivoi 
A N G P TL8  i SDC1 pozitivno korelisani sa nivoima AST, A LT 
i ALP (P < 0 ,0 5 ), dok j'e nivo serumske sterol-sulfotransfer- 
aze negativno korelisan sa ovim parametrima. Kod pacijen- 
tkinj'a sa nepovoljnim ishodom zabeležen j'e niži nivo sterol- 
sulfotransferaze, a viši nivoi SDC1 i A N G P TL8  u poređenju 
sa pacijentkinjama sa povoljnim ishodom. Smanjeni nivoi 
sterol-sulfotransferaze (S23 mmol/L), povišeni nivoi 
A N G PTL8 (S650 pg/mL) i povišeni nivoi SDC1 (S53 ng/mL) 
bili su povezani sa nepovoljnim perinatalnim ishodima kod 
ICP (P< 0 ,0 5 ).
Zaklju čak: Nivoi serumske sterol-sulfotransferaze,
A N G P TL8  i SDC1 blisko su povezani sa funkcijom jetre i 
perinatalnim ishodima kod pacijentkinja sa ICP Smanjeni 
nivo serumske sterol-sulfotransferaze, uz istovremeno 
povećane nivoe A N G P TL8  i SD C1, može dovesti do po - 
goršanja oštećenja funkcije jetre i do nepovoljnih perinatal- 
nih ishoda kod pacijentkinja sa ICP

Kljucne reci: intrahepatična holestaza u trudnoći, 
sterol-sulfotransferaza, rekombinantni angiopoetinu sličan 
protein 8, proteoglikan-1, funkcija jetre

birth and even stillbirth. Thus, early diagnosis and effi­
cient treatment are essential for protecting mothers' 
and babies' health. In recent years, biomarkers such 
as Sterol Sulfotransferase, ANGPTL8 and SDC1 have 
gradually attracted increasing attention in ICP 
research. Sterol Sulfotransferase, a liver metabolic 
enzyme, is closely related to bile acid metabolism. 
A N G PTL8 is related to the regulation of fat 
metabolism and insulin secretion (12). SDC1 plays an 
important role in cellular signal transduction and the 
formation of the extracellular matrix. These factors 
may play important roles in patients with ICP, influenc­
ing liver function and its metabolic regulatory mech­
anism (13-15).

By detecting serum levels of these biomarkers, 
their potential roles in ICP can be explored and their 
relationship with liver function impairment evaluated, 
thereby providing a new theoretical basis and clinical 
guidance for the early diagnosis and treatment of ICP.

Materials and Methods
General information

The study group comprised 210 ICP patients 
hospitalised at our hospital between June 2023 and 
December 2024. An additional 200 healthy pregnant 
mothers who underwent physical examinations dur­
ing the same time period comprised the control 
group. Participants in the research group were 
between 20 and 39 years old, with an average age of 
27.41±2.34 years. There were 152 primiparas and 
58 multiparas. The body mass index ranged from 18 
to 32 kg/m2, with an average of 22.62±2.07 kg/m2.
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The gestational age ranged from 13 to 38 weeks, 
with an average of 29.88±0.65 weeks. The age of 
the individuals in the control group ranged from 20 to 
40 years, with an average age of 27.58±2.39 years. 
The body mass index ranged from 18 to 32 kg/m2, 
with an average of 22.79±2.02 kg/m2. With an aver­
age of 29.76±0.73 weeks, the gestational age varied 
from 14 to 37 weeks. The general data did not show 
any statistically significant changes in age, body mass 
index, or gestational weeks.

Inclusion criteria and exclusion criteria

Inclusion criteria: (1) All patients with ICP met 
the ICP-related diagnostic criteria formulated by the 
Obstetrics Group of the International Branch of 
Obstetrics and Gynaecology. (2) Age 18 years old; 
(3) No relevant treatment had been received before 
enrolment.

Exclusion criteria: (1) Combined with haemato- 
logical diseases or/and other metabolic diseases; (2) 
Accompanied by malignant tumours; (3) Previous his­
tory of hepatitis or liver cirrhosis; (4) Withdrawal due 
to certain reasons during the research period.

Research methods

(1) Sample collection: 4 millilitres of fasting 
venous blood were drawn on the day of the physical 
examination for healthy pregnant women, and after 
all patients were admitted. The blood was centrifuged 
for ten minutes at 3,000 rpm. The serum was cen­
trifuged, then placed in an EP test tube and stored at 
-80 °C for analysis.

(2) Serum index detection: Using an AU5800 
completely automatic biochemical analyser, the levels 
of serum Sterol Sulfotransferase, ANGPTL8, and 
SDC1 were measured using an enzyme-linked 
immunosorbent assay (Beckman Coulter, USA). The 
specific operation was completed according to the 
instructions provided with the kit (Shanghai Lanji 
Biotechnology Co., Ltd.).

(3) Liver function index detection: A  Hitachi 
7060 completely automatic biochemical analyser 
detects the primary markers, which are alkaline phos­
phatase (ALP), alanine aminotransferase (ALT), and 
aspartate aminotransferase (AST).

(4) All research subjects were instructed to 
receive regular foetal heart rate monitoring at the 
hospital. Maturation promotion treatment was consid­
ered based on the disease progression and gestation­
al weeks of the research subjects, and caesarean sec­
tion or vaginal delivery was considered according to 
their specific conditions. Preterm birth, stillbirth, 
foetal distress in utero, foetal growth retardation in 
utero and neonatal asphyxia were regarded as 
adverse perinatal outcomes.

Laboratory testing methods

All serological indicators in this study were 
detected in accordance with strict standard operating 
procedures. Serum samples were collected at enrol­
ment, centrifuged, and frozen at -80 °C until batch 
testing. The serum concentrations of Sterol Sulfo­
transferase, ANGPTL8, and SDC1 were measured by 
a double-antibody sandwich enzyme-linked immuno­
sorbent assay (ELISA). Serum Sterol Sulfotransferase 
levels were measured using Cloud-Clone Corp from 
the United States. The human sulfotransferase Family 
2A member 1 (Sterol Sulfotransferase) ELISA kit pro­
duced was used for quantitative detection, with the 
product number SEB674Hu. Serum ANGPTL8 (also 
known as ANGPTL8 or TD26) was determined using 
the Human angiopoietin-like protein 8 (ANGPTL8) 
ELISA kit from Wuhan Huamei Bioengineering Co., 
LTD. (Cusabio), with the product number CSB- 
EL009310HU. The concentration of serum SDC1 
(CD138) was measured using the human SDC1 
ELISA kit from Diaclone SAS (France; item number 
850.630.096). All ELISA experiments were carried 
out strictly according to the instructions for each kit. 
Finally, the absorbance (OD) at 450 nm was mea­
sured on a microplate reader (e.g., SpectraMax M3, 
Molecular Devices), and the concentration of the cor­
responding marker in the sample was calculated from 
the standard curve. Detection of liver function indica­
tors was performed on the routine biochemical anal­
ysis platform of our hospital's laboratory, using stan­
dard reagents and methods compatible with this 
platform. The specific test items include alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST), total bilirubin (TBil), direct bilirubin (DBil), 
total bile acids (TBA), alkaline phosphatase (ALP), g- 
glutamyltransferase (GGT), and albumin (Alb). All 
testing processes are equipped with quality control 
samples to ensure the accuracy and reliability of the 
results, and are carried out by experienced inspection 
technicians. All samples undergo re-well testing.

Statistical analysis

Data analysis and processing were conducted 
using SPSS 22.0. The independent sample t-test, 
sometimes called the corrected t-test, was used to 
compare the two groups. The measurement data, 
given as x±s, follow a normal distribution. Groups 
were compared using the c 2 test, and counts are 
reported as percentages or as the total number of 
cases. Pearson correlation analysis was used to exam­
ine the relationships between the levels of serum 
Sterol Sulfotransferase, ANGPTL8, and SDC1 and 
various liver function indicators. The factors predict­
ing unfavourable perinatal outcomes in ICP patients 
were examined using univariate and multivariate 
logistic regression analyses, with a significance level 
of a  =  0.05.
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Results
Comparison of the serum Sterol 
Sulfotransferase, A N G PTL8 and SDC1 levels 
between the study group and the control group

The study group had a lower serum Sterol Sulfo­
transferase level than the control group. However, 
compared to the control group, the levels of SDC1 
and ANGPTL8 were higher. The differences were sta­
tistically significant when P<0.05; see Table I.

There were significant differences in the levels 
of three markers in the serum of patients with intra­
hepatic cholestasis of pregnancy (ICP) compared with 
healthy pregnant women. Specifically, the serum 
Sterol Sulfotransferase levels in the study group were 
significantly lower than those in the healthy control 
group. On the contrary, the levels of serum ANGPTL8 
(i.e. ANGPTL8) and SDC1 in the study group were 
significantly higher than those in the healthy control 
group. The differences between the above groups 
were all statistically significant (P<0.05). These 
results clearly indicate that in ICP patients, the expres­
sion of serum Sterol Sulfotransferase shows a down- 
regulated trend, while the expressions of ANGPTL8 
and SDC1 show a significant up-regulated trend.

Comparison of liver function index levels 
between the study group and the control group

The study group's AST, ALT, and ALP levels were 
all considerably higher than the control group's 
(P<0.05), as indicated in Table II.

The liver function indicators of patients with 
intrahepatic cholestasis of pregnancy (ICP) were sig­
nificantly abnormal compared with those of healthy 
pregnant women. The levels of serum alanine amino­
transferase (ALT), aspartate aminotransferase (AST), 
and alkaline phosphatase (ALP) in the study group 
were significantly higher than those in the healthy 
control group, and these differences were statistically 
significant (P<0.05).

In addition, key indicators reflecting cholestasis 
status, such as serum total bilirubin (TBil), direct 
bilirubin (DBil), and total bile acid (TBA) levels, also 
showed a significant upward trend among patients in 
the study group. There was no significant statistical 
difference in serum albumin (Alb) levels between the 
two groups. This series of observations clearly indi­
cates that patients with ICP generally have obvious 
hepatocyte damage and bile excretion dysfunction. 
Their liver biochemical indicators show characteristic 
changes, highly consistent with the disease essence 
of ICP (intrahepatic cholestasis) and the hepatocyte 
damage it causes.

Correlation analysis of the serum Sterol 
Sulfotransferase, ANGPTL8, and SDC1 levels 
and the levels of various liver function indicators

According to the Pearson correlation analysis, 
there was a negative association (P<0.05) between 
serum Sterol Sulfotransferase levels and AST, ALT, 
and ALP The levels of ANGPTL8 and SDC1 were 
positively correlated with those of AST, ALT, and ALP 
(P<0.05; see Table III).

T a b le  I Comparison of serum levels of Sterol Sulfotransferase, A N G PTL8, and SDC1 between the study group and the control 
group.

Group n Sterol Sulfotransferase (mmol/L) A N G PTL8 (pg/mL) SDC1 (ng/mL)

Research group 210 23 .4 1 ±3 .7 5 650.4 0±7 2.33 53.03±6.21

Control group 200 45.69±6.81 551.9 6±5 6.22 22 .6 6 ±4 .1 9

t 28.515 10.910 41.004

P <0.001 <0.001 <0.001

T a b le  II Comparison of liver function indicators between the study group and the control group.

Group n A ST  (U/L) ALT (U/L) ALP (U/L)

Research group 210 84.6 4 ±1 2 .3 3 78.2 8 ±1 8 .4 6 1 36.8 5±2 2.37

Control group 200 16 .2 3 ±3 .1 4 10.3 3 ±2 .1 4 4 9 .0 8 ± 1 0 .1 0

t 55.173 37.525 36.487

P <0.001 <0.001 <0.001
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T a b le  III Correlation analysis between serum levels of Sterol Sulfotransferase, A N G PTL8, SDC1 and various liver function indi­
cators.

Liver function 
indicators

Sterol Sulfotransferase A N G PTL8 Syndecar-1

r P r P r P

A ST -0.527 <0.001 0.474 0.005 0.564 <0.001

ALT -0.534 <0.001 0.535 <0.001 0.434 0.007

AIP -0.502 <0.001 0.519 <0.001 0.405 0.016

T a b le  IV  Univariate analysis of adverse perinatal outcomes.

Group n Age
(years)

Body Mass 
Index 

(kg/m2)

Gestational 
age (week)

Production frequency Sterol
Sulfotransferase

(mmol/L)

A N G PTL8
(pg/mL)

SDC1
(ng/mL)0 times 1 time

Adverse
outcome
group

86 27.9 0 ±2 .5 4 2 3.04 ±2.02 29 .7 2 ±0 .5 0 56
(65.12)

30
(34.88) 17 .41 ±3.13 705.2 1 ±8 0 .4 8 60.3 7 ±7 .2 5

Good
outcome
group

124 27.1 7 ±2 .1 8 2 2.40 ±2.03 2 9.93 ±0.67 96
(77.42)

28
(22.58) 27 .6 8 ±4 .5 8 6 12.4 8±6 6.74 4 7 .9 4 ± 5 .7 4

t/c 2 1.812 1.332 0.908 1.925 12.743 6.444 9.837

P 0.078 0.188 0.361 0.169 <0.001 <0.001 <0.001

T a b le  V  Analysis of the determining factors for unfavourable perinatal outcomes in ICP patients by multivariate logistic regres­
sion.

Indicator Assignment Design b SE Wald X2 P O R 95% CI

Constant - -0.174 0.085 4.346 0.030 - -

Sterol Sulfotransferase S23 p.mol/L=1, > 2 3  m m ol/L=0 0.605 0.181 10.261 0.001 1.828 1.266~2.632

A N G PTL8 650 pg/m L=1, < 6 5 0  pg/m L=0 0.362 0.149 6.413 0.014 1.440 1.080~1.927

SDC1 53 ng/m L=1, < 5 3  ng/m L=0 0.452 0.120 13.095 <0.001 1.585 1.237~2.022

The level of serum Sterol Sulfotransferase was 
significantly negatively correlated with the indicators 
reflecting liver cell damage -  aspartate aminotrans­
ferase (AST), alanine aminotransferase (ALT), and the 
indicator reflecting cholestasis-alkaline phosphatase 
(ALP). Conversely, both serum ANGPTL8 and SDC1 
levels showed significant positive correlations with 
AST, ALT, and ALP In addition, the increase in these 
two markers is significantly positively associated with 
the rise in total bile acid (TBA) levels, an important 
indicator of cholestasis severity.

Univariate analysis of adverse perinatal out­
comes

The patients in the study group were divided 
into a poor-outcome group (86 patients) and a good- 
outcome group (124 patients) based on perinatal

outcomes. According to univariate analysis, while the 
ANGPTL8 and SDC1 levels were significantly higher 
(P<0.05) than those of the excellent outcome group, 
the blood Sterol Sulfotransferase level was lower in 
the bad outcome group. However, age, body mass 
index, gestational age, and number of deliveries were 
not associated with adverse perinatal outcomes in ICP 
patients (P>0.05; see Table IV).

The variables impacting unfavourable perinatal 
outcomes in patients with ICP by multivariate 
logistic regression

An unconditional multivariate logistic regression 
model was established: the levels of blood Sterol 
Sulfotransferase, ANGPTL8, and SDC1 were utilised 
as independent variables, while the perinatal outcome 
of ICP patients was used as the dependent variable
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(adverse outcome =  1, good result =  0). Given that 
the sample size is not too large, to achieve robust 
regression, the continuous numerical indicators 
among the independent variables to be included are 
transformed into binary classifications. According to 
clinical practice or custom, the cut-off value for trans­
formation is the mean or median of all samples in the 
unfavourable and good outcome groups, and it is 
suitably rounded. Regression was performed using 
the stepwise method (a in =  0.05, a  out =  0.10). 
The results of regression analysis revealed that 
decreased serum Sterol Sulfotransferase levels (S23 
mmol/L), increased ANGPTL8 levels ( 650 pg/mL), 
and elevated levels of SDC1 ( 53 ng/mL) were risk 
factors for unfavourable perinatal outcomes in ICP 
patients (P<0.05) (Table V).

Discussion
ICP is more common in pregnant women in the 

middle and late stages (16). Currently, it is generally 
believed to be related to disorders of glucose and lipid 
metabolism in patients (17). Patients with ICP often 
have varying degrees of cholestasis, which makes it 
impossible for them to complete the hepatointestinal 
circulation smoothly, resulting in abnormal secretion 
of insulin growth factor-1, further causing disorders in 
the normal function of b cells and ultimately leading 
to disorders in glucose metabolism. In addition, after 
ICP occurs, the high accumulation of bile in the liver 
causes direct damage to liver cells and tissues, there­
by affecting the quality of life and health of mothers 
and infants (18). Relevant studies (19-21) have 
shown that abnormally elevated total bile acid levels 
are reliable indicators for effectively evaluating ICP. 
Moreover, specifically elevated total bile acid levels in 
ICP patients can lead to intrauterine hypoxia in new­
borns, which in turn can lead to a series of adverse 
neonatal outcomes. However, patients with other 
hepatobiliary diseases also have abnormal changes in 
total bile acid levels, which limits the specificity of this 
indicator in determining the neonatal outcome of ICP 
Serological index detection is a detection technology 
that has attracted much attention in recent years 
(22). It can assist in diagnosing various diseases and 
offers the advantages of simple operation, low inva­
siveness, and high repeatability. Therefore, it is imper­
ative to identify more valuable ICP evaluation indica­
tors.

While SDC1 and ANGPTL8 levels were higher 
in the study group than in the control group, the study 
group's serum Sterol Sulfotransferase level was lower. 
This finding reflects the abnormally low expression of 
serum Sterol Sulfotransferase in ICP patients. 
However, the levels of serum ANGPTL8 and SDC1 
were significantly high. Analysis of the cause revealed 
that Sterol Sulfotransferase is an important member 
of the sulfotransferase family that mediates the sulfa­
tion process of steroid hormones in the body. When

its expression level decreases, it may be unable to 
increase the water solubility of bile acids, thereby 
blocking their excretion, leading to bile acid accumu­
lation in the body and liver cell damage, ultimately 
causing ICP ANGPTL8 is an angiogenic-like protein 
secreted by the liver and adipose tissue. Its main func­
tions are to regulate lipid metabolism and improve 
insulin resistance (23). After ICP occurs, the body ini­
tiates a compensatory mechanism that increases 
ANGPTL8 levels. SDC1 is a transmembrane cell-sur­
face molecule that can initiate coupling between the 
extracellular and intracellular environments and plays 
a crucial role in intertissue signal transduction (24). It 
indirectly mediates liver injury by regulating pathways 
involved in hepatocyte proliferation and apoptosis 
(25). Compared with total bile acid levels, the levels 
of the aforementioned serological indicators are less 
affected by other liver diseases, thereby potentially 
achieving greater diagnostic specificity. AST, ALT, and 
ALP values in the study group were all higher than 
those in the control group, indicating that patients 
with ICP clearly had impaired liver function (26).

After ICP occurs, it leads to significant bile stasis 
in the liver, which further causes direct liver damage. 
According to Pearson correlation analysis, there was 
a negative association between the levels of AST, ALT, 
and ALP and the serum Sterol Sulfotransferase level, 
whereas the levels of ANGPTL8 and SDC1 were pos­
itively correlated with those of AST, ALT, and ALP 
These findings suggest that serum levels of Sterol 
Sulfotransferase, ANGPTL8, and SDC1 are associat­
ed with liver function in ICP patients (27-30). That is, 
as the level of serum Sterol Sulfotransferase decreas­
es and the levels of ANGPTL8 and SDC1 increase, 
the liver function of ICP patients worsens. The analy­
sis of the cause revealed that Sterol Sulfotransferase 
is one of the key enzymes in bile acid synthesis in the 
liver. When the level of Sterol Sulfotransferase is too 
low, it is difficult for it to sulfate bile acids, thus failing 
to promote their formation as primary binding bile 
acids in the body (31-33). This leads to increased 
bile acid levels and intensifies liver cell toxicity. 
ANGPTL8 can inhibit lipoprotein lipase activity, there­
by increasing triglyceride levels, promoting the devel­
opment of metabolic disorders, and further aggravat­
ing liver damage in patients (34).

ANGPTL8 and SDC1 levels were higher in the 
adverse end group than in the good outcome group; 
however, the serum Sterol Sulfotransferase level was 
lower in the adverse end group than in the good out­
come group, according to the study's findings (35). 
The possible cause is abnormal expression of the 
above indicators, which can damage the patient's 
liver tissue by regulating bile acid levels, inhibiting 
lipoprotein lipase activity, and suppressing transform­
ing growth factor-31, and can also have an indirect 
impact on the foetus (36). Decreased serum Sterol 
Sulfotransferase levels (S23 mmol/L), increased 
ANGPTL8 levels ( 650 pg/mL), and elevated SDC1
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levels ( 53 ng/mL) were risk factors for unfavourable 
perinatal outcomes in ICP patients.

Conclusion
The expression of serum Sterol Sulfotransferase, 

ANGPTL8, and SDC1 is aberrant in ICP patients, is 
associated with liver function and perinatal outcomes, 
and can serve as a reliable indicator for the clinical 
auxiliary diagnosis of ICP.
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