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Background: Cholestasis arises from compromised bile secretion due to 
hepatocyte dysfunction, leading to liver impairment. Available treatments 
show limited efficacy, with ursodeoxycholic acid (UDCA)  being a primary 
option. Cholestatic conditions influence gut microbiota; therefore, 
probiotic therapy emerges as a potential approach. 
Objective: This investigation aimed to evaluate the impact of combined 
administration of probiotics and UDCA on Lactobacillus levels, as well as 
the levels of the enzymes aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) in rats with restricted common bile ducts .
Methods: A total of 35 male Sprague Dawley rats were randomly assigned 
to 7 groups, each comprising 5 members: K1 (healthy control), K2 
(negative control with cholestasis), K3 (positive control with cholestasis 
given UDCA), K4 (cholestasis given 36 mg probiotics), K5 (cholestasis 
given 18 mg probiotics and UDCA), K6 (cholestasis given 36 mg probiotics 
and UDCA), and K7 (cholestasis given 54 mg probiotics and UDCA). 
The treatment duration was 21 days, during which blood samples were 
collected for AST and ALT analysis. Lactobacillus count was determined 
by quantitative polymerase chain reaction (PCR) analysis of fecal samples.
Results: When UDCA and probiotics were given together in three 
different dosages, the Lactobacillus count significantly increased (p<0.05) 
compared to the other groups. Furthermore, compared to the other 
treatment groups, the UDCA-probiotic combination group exhibited 
noticeably lower AST and ALT values.
Conclusion: Combining UDCA and probiotics elevated Lactobacillus count 
and decreased AST and ALT levels in cases of cholestasis more effectively 
than single therapy.

INTRODUCTION
Cholestasis, a condition marked by impaired 

bile formation due to hepatocyte dysfunction 
or bile flow obstruction, poses a significant 
challenge to liver health. Its clinical implications 
encompass fatigue, pruritus, and jaundice.1–3 Key 
biochemical markers such as serum AST and ALT 
rise, accompanied by hyperbilirubinemia. Bile 
duct obstructions cause acute cholestasis, but 

chronic occurrences are associated with diseases 
like primary sclerosing cholangitis (PSC) and 
primary biliary cholangitis (PBC), complicating 
its treatment.2,4

Despite cholestasis frequently arising in 
various of liver illnesses, there are currently 
few and ineffective treatment options available. 
The only treatments available for cholestatic 
liver illness brought on by inherited transporter 
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abnormalities are liver transplantation, 
bile grinding, UDCA, and primary bile acid 
replacement. Obeticholic acid, UDCA, and 
several immunosuppressive medicines have 
shownpromise in ameliorating PBC; nonetheless, 
UDCA has proven to be the most efficacious 
treatment for PBC. Optimizing the care of 
cholestatic liver disease is still urgently needed, 
though. Research on changes in the microbiome 
has become more important in this context. PBC 
patients have been shown to have disruptions 
in their gut microbiota, which may indicate 
a relationship between cholestasis and gut 
health.5–8

Ursodeoxycholic acid is prominent in 
treatment, along with potential benefits from 
certain medications. Ursodeoxycholic acid is an 
example of a hydrophilic bile acid produced by the 
body and amounts to approximately 3% of all bile 
acids in the body. Ursodeoxycholic acid is formed 
from the modification of chenodeoxycholic acid 
by bacteria in the intestines and liver (tertiary 
bile acids). In cholestasis, there is a buildup of bile 
in the biliary lumen. Administration of UDCA will 
change the proportion of hydrophilic bile acids in 
stasis bile. Bile rich in UDCA is more hydrophilic 
and less cytotoxic, thereby reducing the degree 
of bile duct cell damage, portal inflammation, 
and ductal proliferation caused by cholestasis. 
Apart from accumulation in the biliary lumen, 
bile also accumulates in the liver. Ursodeoxycholic 
acid protection in hepatocytes occurs through 
increasing bile acid secretion so that toxic bile 
components do not accumulate.9–11 

While no substantial alterations were seen in 
PSC, majority of published papers showed that 
PSC had varying impacts on the gut microbiota, 
suggesting that PSC is the primary cause of 
changes in the gut microbiome. Overall, the data 
point to the possibility of using alterations in 
the gut microbiota as a biomarker to distinguish 
between PSC and inflammatory bowel illness 
in PSC patients. Additionally, recent studies 
have demonstrated the potential benefits of 
probiotic therapy. Specifically, probiotic therapy 
involving Lactobacillus rhamnosus GG (LGG) has 
demonstrated promising outcomes in addressing 
liver injury and fibrosis in experimental settings. 
This exploration of probiotic effects aligns with 
the broader endeavour to enhance cholestasis 
management.8 Moreover, recent investigations 

delve into the interplay between UDCA and 
probiotics, evaluating their combined impact 
on Lactobacillus levels and markers like AST and 
ALT.12 Comprehending the combined effects of 
these therapies on cholestasis markers could 
potentially enhance treatment approaches 
and illuminate the complex interplay of bile 
metabolism, gastrointestinal health, and hepatic 
function. This investigation aims to evaluate if 
the combined administration of probiotics and 
UDCA can impact Lactobacillus levels, as well 
as AST and ALT levels in rats with constricted 
common bile ducts.

METHODS 
Experimental animals

Two-month-old male Sprague Dawley rats, 
weighing between 150-200 g were used in this 
study. The rats were housed in a room with a 
temperature of 28.0 ± 2.0 °C and a 12-hour light/
dark cycle. They were provided with unlimited 
access to rodent chow and water. The experiment 
started with a seven-days acclimatization period 
for all the animals.

Induction of fibrosis model in rats
Cholestasis was induced by ligating the 

common bile duct of the rats in group K2, K3, 
K4, K5, K6, K7. Before surgery, the rats received 
a prophylaxis antibiotic injection of 18 mg 
cefotaxime (Indofarma®, Jakarta, Indonesia) 
intramuscularly. Anaesthesia was induced with 
a 0.5 mL intramuscular injection of ketamine 
hydrochloride (Dexa Medica®, Cikarang, Indonesia) 
. A midline laparotomy was performed under 
sterile conditions, and the rat's common bile duct 
was ligated with 5-0 silk sutures (DemeTECH®, 
Miami Lakes, FL, USA). To ensure the rats' comfort, 
oral Ibuprofen (Pharos®, Semarang, Indonesia) at 
a dose of 7 mg was administered every 8 hours 
for 3 days post-surgery.

Animal groups and study design
This study employed a randomized post-test-

only study with a control group. A total of 35 male 
Sprague Dawley rats were randomly assigned to 
7 groups, each consisting of 5 rats: K1: Healthy 
control group receiving standard diet and water 
ad libitum without ligation, K2: Negative control 
group receiving standard diet and water ad libitum 
with ligation, K3: Positive control group receiving 
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standard diet, water ad libitum, and 13.5mg UDCA, 
K4: Treatment group 1 receiving standard diet and 
water ad libitum, followed by oral administration 
of probiotic at a dosage of 36 mg, K5: Treatment 
group 2 undergoing the same feeding regimen 
as K4, along with oral administration of 13.5 
mg UDCA and 18 mg probiotic daily for 21 
days, K6: Treatment group 3 receiving similar 
diet and water schedule as K5, along with oral 
administration of 13.5 mg UDCA and 36 mg 
probiotic daily for 21 days, K7: Treatment group 
4 following the same feeding pattern as K6, along 
with oral administration of 13.5 mg UDCA and 
54 mg probiotic daily for 21 days. The dose of 
UDCA and probiotic were adjusted based on the 
pharmacokinetic of the drug for rats. On day 22 
post-administration, all experimental animals 
were anesthetized by overdose. Blood samples 
were collected from mice to test AST and ALT 
levels. Then, the cecum was released to collect 
fecal samples.13

Biochemical analysis
On the 22nd day following the intervention, 

blood samples were obtained from the retroorbital 
plexus. The samples were centrifuged at 3,000 
rpm for 10 minutes, and the serum was stored at 
-20 °C until biochemical analysis. Serum AST and 
ALT enzyme activity were determined using the 
calorimetric approach outlined by Reitman and 
Frankel with the respective kits.14 

Bacterial Deoxyribose Nucleic Acid (DNA) 
extraction

This study performed the following steps 
to prepare and extract DNA from frozen fecal 
samples. Feces samples were taken from the 
rat's cecum by dissecting its colon. The cecum 
was then transferred into a 15 ml falcon tube 
to the laboratory and stored at -20oC as frozen 
cecal samples. Initially, 100 mg of fecal material 
was carefully weighed and placed in a 2 ml vial 
with glass beads. Next, 50 μl of lysozyme (10 
mg/ml) and 300 μl of SDE (Sequential Detergent 
Extraction) 1 buffer were added. Using a cell 
lys homogenizer (Precellys, Bertin®, Gardais, 
France), the mixture was homogenized for one 
minute. After that, 20 μl 10 mg/mL of proteinase 
K was added, and the incubation was kept at 60 
°C for an additional 8 hours. After incubation 100 
μl of SDE 2 buffer was added after incubation, 

and the mixture was vortexed before being 
incubated on ice for five minutes. The mixture 
was centrifuged at 15,000 x g for 5 min, and 
the supernatant was combined with µl SDE 3 
buffer. Incubation was performed for 2 min at 
room temperature, followed by centrifugation at 
15,000 x g for 2 min. In another step, 250 μl of 
supernatant was taken 250 μl of cold isopropanol 
and 250 μl of SDE 4 buffer were added and was 
followed by vortexing and transferred to an 
SDE column after drying by centrifugation for 3 
minutes, 50 μl of hot solution buffer was added, 
incubated and centrifuged at 15,000 x g for 1 
min, and the resulting eluate of the products 
were quantified and DNA quality was analyzed 
using a nanodrop spectrophotometer.15

Quantitative polymerase chain reaction 
(PCR)

The methodology included the design of 
primer probes aimed at Lactobacillus detection 
based on the 16S rRNA (ribosome-Ribonucleic 
Acid) gene sequence obtained from the BLAST 
(Basic Local Alignment Search Tool) database 
followed by the development of seven tubes 
with 9 ml of 0.9% NaCl. The targeted bacteria 
were Lactobacillus with primer F in sequence 
(5’-3’) AGCAGTAGGGAATCTTCCA and primer R 
in sequence (5’-3’) CACCGCTACACATGGAG.

Bacterial DNA targets were diluted (from 109 

CFU/ml) to yield 102 CFU/ml to 109 CFU/ml. After 
centrifugation to obtain the precipitate, 300 μl 
of SDE 1 buffer and 50 μl of lysozyme (10 mg/
ml) were added. The DNA was then extracted 
according to the protocol for targeted DNA. 
Reagents were prepared, including 2x QPCR 
Mastermix (Smobio®, Bekasi, Indonesia), forward-
reverse primers, template DNA, and nuclease-free 
water, were prepared. After vortexing, the mixture 
was transferred to qPCR tubes and sealed tightly. 
Subsequent qPCR was performed using a qPCR 
instrument (Biorad CFX96®, Bogor, Indonesia), 
with cycling conditions set as follows: initial 
denaturation at 95°C for 10 min, followed by 40 
cycles of denaturation at 95°C for 15 min and 
annealing at 60°C for 1 min. Using duplicate 
tenfold dilutions of the DNA and a minimum of 
five standard concentrations ranging from 104 
to 1010 DNA copies per reaction, the standard 
curve analysis was created. The logarithmic 
concentration of the control bacterial culture was 
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plotted against the number of threshold cycles 
(Cq), which is the number of cycles needed for 
the fluorescence signal in each reaction tube to 
reach the predetermined threshold, to create the 
graph. Relative quantitation was used to assess 
the caliber of PCR amplification. Using the usual 
curves, the target group's copy numbers for each 
response were determined.16

Statistical analysis
Results data were analyzed using SPSS 26.0 

for Windows Software. Data were expressed as 
a median. The Shapiro-Wilk test was used for 
the normality test. Then, all groups’ data were 
compared using the Kruskall-Wallis and Mann-
Whitney tests. All data were significant if p < 0.05. 

Ethics
This study was approved by the Medical 

Research and Ethics Committee of Diponegoro 
University approved this study (protocol number: 
49/EC/H/FK-UNDIP/VI/2023) and was conducted 
in compliance with Animal Research: Reporting of 
In Vivo Experiments (ARRIVE) criteria.17

RESULTS 
In this study, 35 male Sprague Dawley rats 

were procured from the Animal Research Unit 
laboratory at Gadjah Mada University. The rats had 
an average weight of 200 g, were actively mobile, 
had no physical defects, and were 2 months old 
before treatment. All samples underwent a seven-
day acclimatization period in the laboratory, 
during which they had access to food and water ad 
libitum. Common bile duct ligation was performed 
in all samples, after which samples were divided 
into 7 groups by simple randomization method 
No mice in groups K1, K2, K3, K4, K5, K6, and K7 
died during the experiment. Thus, 35 rats were 
used for this study. 

Lactobacillus DNA count
According to these findings, the K7 group 

which received choledochal duct ligation, 13.5 
mg of UDCA, and 54 mg of probiotics exhibited the 
greatest level of Lactobacillus count, followed by 
the K6, K5, K4, K3, and K1 groups. In contrast, the 
K2 group as negative control group that received 
choledochal duct ligation without UDCA showed 
the lowest level of Lactobacillus count (Table 1). 
Higher levels of Lactobacillus were discovered in 

all other groups compared to the negative control. 
For Lactobacillus species, the following standard 
curve was created and discovered: Y = -3.3789x 
+ 47.084 (R2 = 0.9926). The curve was within the 
dilution range and displayed a linear relationship.

The Kruskal-Wallis test revealed a significant 
difference (p<0.001) in the amount of Lactobacillus. 
The number of Lactobacillus was significantly 
different in the negative control group (without 
therapy) compared to the healthy controls, 
controls who received probiotics, UDCA, and 
controls who received both probiotics and UDCA 
together. These differences were revealed by the 
Mann-Whitney test results. These results suggest 
that therapy can increase Lactobacillus count. 
Significant differences were also found between 
probiotics versus UDCA alone. They mean that 
giving probiotics alone can increase Lactobacillus 
better than UDCA alone. However, combining 
UDCA and probiotics increased Lactobacillus 
better than UDCA alone or probiotics alone (Table 
1). 

Analysis of ALT and AST levels
According to these findings, the K2 group—the 

negative control group that received choledochal 
duct ligation without UDCA—had the highest 
level of AST levels, followed by the K3, K4, K5, 
K6, and K7 groups. Conversely, the K1 group had 
the lowest level of AST levels. Lower results of 
AST levels were found as UDCA and higher doses 
of probiotics were given to research subjects, 
indicating the effectiveness of the treatments 
(Table 2).

These results showed the highest level of ALT 
levels was found in the K2 group as the negative 
control group which was given choledochal duct 
ligation without UDCA followed by K3, K4, K5, 
K6 and K7 groups (Table 1). In contrast, the 
lowest level of ALT levels was found in the K1 
group. Lower results of ALT levels were found as 
UDCA and higher doses of probiotics were given 
to research subjects, indicating the effectiveness 
of the treatments. 

The Kruskal Wallis test demonstrated a 
significant difference in the levels of ALT and 
AST (Table 2). The Mann-Whitney test further 
confirmed significant differences between 
the negative control group and the healthy 
controls, as well as between the groups receiving 
probiotics, UDCA, and the combination of both. 
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These findings suggest that therapy can reduce 
AST and ALT levels, with the combination of UDCA 
and probiotics showing the most pronounced 

effect (Table 2, Table 3).

DISCUSSION 

Table 1. Lactobacillus DNA Count and Mann Whitney p-value test
Groups Mean ± SD K1 K2 K3 K4 K5 K6 K7
K1 8.88 ± 0.45δ

K2 7.00 ± 1.94δ 0.05*
K3 9.57 ± 0.13δ 0.016* 0.008*
K4 9.91 ± 0.12δ 0.008* 0.008* 0.008*
K5 10.15 ± 0.08δ 0.008* 0.008* 0.008* 0.008*
K6 10.36 ± 0.15δ 0.008* 0.008* 0.008* 0.008* 0.008*
K7 11.72 ± 1.24δ 0.008* 0.008* 0.008* 0.008* 0.008* 0.056*

Note: K1: healthy control, K2: negative control (choledochal duct ligation without UDCA), K3: positive control 
(choledochal duct ligation and given 13.5 mg UDCA), K4: choledochal duct ligation treatment and given 36 mg 
probiotics, K5: choledochal duct ligation treatment and given 13.5 mg UDCA and 18 mg probiotics, K6: choledochal 
duct ligation treatment and given 13.5 mg UDCA and 36 mg probiotics, K7: choledochal duct ligation and given 
13.5 mg UDCA and 54 probiotics mg; *: significant from Mann-Whitney test of (p<0.05); δ: p significant from 
Kruskal Wallis test p<0.001; DNA: deoxyribose nucleic acid UDCA: ursodeoxycholic acid; SD: standard deviation

Table 2. Level of AST and Mann-Whitney p-value test between groups
Groups Mean ± SD K1 K2 K3 K4 K5 K6 K7
K1 37.09 ± 0.43
K2 78.46 ± 1.67 0.008*
K3 58.16 ± 2.56 0.008* 0.008*
K4 49.13 ± 1.43 0.008* 0.008* 0.008*
K5 43.31 ± 1.21 0.008* 0.008* 0.008* 0.008*
K6 40.88 ± 1.26 0.008* 0.008* 0.008* 0.008* 0.032 *
K7 39.81 ± 0.69 0.008* 0.008* 0.008* 0.008* 0.008* 0.008*

Note: K1: healthy control, K2: negative control (choledochal duct ligation without UDCA), K3: positive control 
(choledochal duct ligation and given 13.5 mg UDCA), K4: choledochal duct ligation treatment and given 36 
mg probiotics, K5: choledochal duct ligation treatment and given 13.5 mg UDCA and 18 mg probiotics, K6: 
choledochal duct ligation treatment and given 13.5 mg UDCA and 36 mg probiotics, K7: choledochal duct ligation 
and given 13.5 mg UDCA and 54 probiotics mg, * significant (p<0.05); AST: aspartate aminotransferase; UDCA: 
ursodeoxycholic acid; SD: standard deviation

Table 3. ALT Level and Mann-Whitney p-value test between groups
Groups Mean ± SD K1 K2 K3 K4 K5 K6 K7
K1 37.09 ± 0.43
K2 78.46 ± 1.67 0.008*
K3 58.16 ± 2.56 0.008* 0.008*
K4 49.13 ± 1.43 0.008* 0.008* 0.008*
K5 43.31 ± 1.21 0.008* 0.008* 0.008* 0.008*
K6 40.88 ± 1.26 0.008* 0.008* 0.008* 0.008* 0.032 *
K7 39.81 ± 0.69 0.008* 0.008* 0.008* 0.008* 0.008* 0.008*

Note: K1: healthy control, K2: negative control (choledochal duct ligation without UDCA), K3: positive control 
(choledochal duct ligation and given 13.5 mg UDCA), K4: choledochal duct ligation treatment and given 36 
mg probiotics, K5: choledochal duct ligation treatment and given 13.5 mg UDCA and 18 mg probiotics, K6: 
choledochal duct ligation treatment and given 13.5 mg UDCA and 36 mg probiotics, K7: choledochal duct ligation 
and given 13.5 mg UDCA and 54 probiotics mg, * significant (p<0.05), UDCA: ursodeoxycholic acid, ALT: alanine 
aminotransferase; SD: standard deviation
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Recent research highlights the synergistic 
impact of combining UDCA and probiotics 
to address cholestasis. Ursodeoxycholic acid 
constitutes approximately 3% of the hydrophilic 
bile acid produced by the body. It is endogenously 
synthesized through the modification of 
chenodeoxycholic acid by bacteria in the intestine 
and liver. Furthermore, exogenous UDCA is 
now available as a drug of choice for various 
cholestasis diseases. The FDA has recommended 
ursodeoxycholic acid at a dose of 750 mg/day to 
treat cholestasis because studies have shown that 
it lowers bilirubin, aspartate aminotransferase, 
and alkaline phosphatase levels and increases the 
10-year transplant-free rate. Additionally, UDCA 
has been shown to slow down the progression 
of liver disease,  thereby reducing the risk of 
esophageal varices. For PBC, a daily dosage of 
13–15 mg/bodyweight is advised.18

This study found that the K2 and K3 groups 
which were no given probiotic agent exhibited 
significantly lower Lactobacillus levels than the 
healthy control, indicating reduced Lactobacillus 
due to cholestasis. The condition of cholestasis 
causes a reduction in bile acids flowing into the 
intestines. As a result, harmful bacteria proliferate 
while normal intestinal flora are suppressed. 
Through Takeda G protein-coupled receptor-5 
(TGR5) and Farnesoid X Receptor (FXR), the gut 
microbiota modulates bile acid signaling, where the 
microbiota reduces FXR suppression in the ileum 
so that FXR-FGF15 signaling increases and reduces 
bile acid synthesis in the liver. Disruption of the 
intestinal microbiota in carrying out its function 
disrupts this signaling so that unsuppressed bile 
acid synthesis has the potential to increase damage 
to the liver, especially in conditions of cholestasis.19

The analysis revealed that the positive control 
group's Lactobacillus count was considerably 
higher than that of the negative control group, 
indicating an improvement in the number of 
microbiotas with UDCA administration. The 
number of Lactobacillus in the group that received 
probiotic therapy alone showed significantly 
higher results than the group that received UDCA 
therapy alone. Analysis of the combination of UDCA 
and probiotics showed differences between the 
treatment group and the control, indicating that 
the combination of probiotics with UDCA could 
increase the number of Lactobacillus compared 
to UDCA or probiotic therapy alone. Meanwhile, 

analysis between the treatment groups showed 
that the 54 mg probiotic dose produced the highest 
number of Lactobacillus compared to smaller 
probiotic doses. This finding resonates with Sun 
et al. studies, which analyzed infant cholestatic 
biliary diseases and found elevated potential 
pathogens and reduced beneficial bacteria.20 
Surgical intervention induced significant 
microbiota changes, suggesting therapeutic 
effects on gut microbiota in cholestasis. The UDCA-
probiotic combination elevated Lactobacillus levels 
significantly compared to UDCA or probiotics 
alone and surpassed probiotic-only therapy in 
Lactobacillus augmentation. Higher probiotic 
doses exhibited dose-dependent trends.20

Various studies showing the beneficial effects of 
particular probiotic strains, such as Lactobacillus, 
Bifidobacterium, and Streptococcus, in liver 
disorders are consistent with this result.21,22 
These probiotics modulate gut microbiota 
composition, reinforce intestinal barrier function, 
and mitigate liver damage. Probiotics also play a 
role in bile acid pathways, making them potential 
cholestasis ameliorators. Tanaka et al. findings 
demonstrated that probiotics like Bifidobacterium 
and Lactobacillus hydrolyze bile acids, influencing 
bile acid metabolism.23 These probiotics could act 
through FXR receptor modulation and indirect gut 
flora regulation, as seen in significant Lactobacillus 
changes.24

Regarding hepatocellular damage assessment, 
markers AST and ALT reveal liver function, 
particularly during cholestasis. ALT, found 
in various tissues, exists in cytosolic and 
mitochondrial forms. AST, mainly hepatic and 
cytosolic, often surpasses ALT levels in liver 
diseases. AST levels are usually higher than ALT 
in the majority of types of liver disease, where the 
activity of these two enzymes is predominantly 
from the cytosol of hepatocyte cells. Hepatocellular 
damage and cell death will trigger the release 
of this enzyme into the circulation. This study 
showed that the AST and ALT levels in the negative 
control group are significantly higher than those 
in the healthy control group, indicating that 
there is damage to the liver organ that occurs 
due to the action of choledochal duct ligation. 
Additionally, AST and ALT values of positive control 
group were considerably lower than those of the 
negative control group, suggesting that UDCA has 
a hepatoprotective impact. Ursodeoxycholic acid 
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has multiple therapeutic applications, such as 
restoring various deficits, reducing the cholesterol 
content of bile, activating nuclear receptors on 
intestinal and liver cells, and shielding the liver 
from bile acid retention in cholestatic diseases.25

These findings align with Simental-Mendia, et 
al. meta-analyses, demonstrating UDCA's efficacy 
in lowering AST and ALT levels, and other liver 
function markers.25 While probiotic-only therapy 
raised AST and ALT levels compared to UDCA 
alone, combining UDCA and probiotics further 
reduced these levels, particularly at higher 
probiotic doses. However, administering 36 mg of 
probiotics showed no significant ALT differences, 
suggesting limited dose dependence.25

Analysis of the group that received probiotic 
therapy alone showed lower AST levels than the 
group that received UDCA therapy alone. These 
findings indicate that the use of probiotics can 
reduce AST levels better than UDCA. A review by 
Musazadeh et al. showed from existing evidence, 
probiotics can reduce AST levels.26 However, the 
effects are heterogeneous, where differences in 
factors such as dose, sample characteristics, and 
duration of intervention will influence the effects. 
Meanwhile, ALT levels in the same group were still 
significantly higher than those in the UDCA therapy 
group alone. This could be caused by the effect of 
UDCA acting on the liver, considering that ALT is 
more specific as a marker for liver damage because 
it is mainly contained in the cytosol of hepatocyte 
cells. The hepatoprotective effect produced by 
UDCA works directly on liver cells, compared to 
probiotics which are thought to work indirectly 
on the liver.26

Analysis of UDCA and probiotics combination 
showed differences between the treatment and 
control groups, indicating that the combination of 
probiotics with UDCA could reduce AST and ALT 
levels compared to UDCA or probiotic therapy 
alone. Meanwhile, analysis between treatment 
groups showed that larger probiotic doses 
produced lower AST and ALT levels than smaller 
probiotic doses. However, administering a 36 
mg probiotic dose did not show any significant 
difference in SGPT levels with the other two doses, 
indicating there was no dose-dependent effect at 
this dose.

Liu et al. studies reinforced these findings, 
showing that the UDCA-probiotic combination 
positively impacted intrahepatic cholestasis 

patients.25 This effect is attributed to probiotics' 
role in modulating gut microbiota, and controlling 
bacterial growth, and bile acid levels. Lactobacillus 
rhamnosus GG probiotic treatment improved liver 
function in bile duct-ligated rats by enhancing 
bile salt hydrolase activity, leading to bile acid 
deconjugation and reduced hydrophilicity. This 
aided bile acid excretion and minimized hepatic 
accumulation. However, a placebo-controlled study 
in patients with primary sclerosing cholangitis-
related cholestasis revealed that probiotic usage 
had no positive effects on biochemistry or liver 
function in addition to not improving patient 
symptoms. The use of probiotics is strain- and 
dose-specific, so it can produce different effects on 
cholestasis which is triggered by various factors. 

In conclusion, the study underscores the 
potential benefits of combining UDCA and 
probiotics in managing cholestasis, improving 
gut microbiota balance, and enhancing liver 
function.27 However, it's essential to acknowledge 
the limitations of our study, such as the lack of 
histopathological examination of liver biopsies to 
visualize direct therapeutic effects and the limited 
duration of the intervention. Future research 
should address these limitations to provide a more 
comprehensive understanding of the therapeutic 
potential of UDCA-probiotic combination therapy 
in cholestasis management.

CONCLUSION 
Administering probiotics alone has been 

shown to increase Lactobacillus count, while 
the combination of UDCA and probiotics has 
demonstrated an even greater ability to elevate 
Lactobacillus count in Sprague Dawley rats. 
Furthermore, the UDCA-probiotic combination 
effectively reduced both AST and ALT levels in 
Sprague Dawley rats. These findings suggest 
potential implications for further clinical research 
into new combination therapies for treating 
cholestasis with novel drug combinations.
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