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Abstract 

Mesenchymal stem cell (MSC) transplantation may be an alternative to liver transplantation for 
patients with end-stage liver disease. A 24-year-old patient with Hepatic Encephalopathy due to 
alcoholic liver cirrhosis underwent UCMSC transplantation because there were no donors available 
for liver transplants involving adult deceased and living individuals. The patient was given allogeneic 
Umbilical cord-derived MSCs, which were then cultured following accepted practices. Subsequently, 
the UCMSCs were infused through the intravenous route 3 times at the interval of 30 days. Serum 
bilirubin, globulin, and ammonia levels were improved after the infusion and the morphology of the 
liver and spleen had also improved.

multiorgan dysfunction, and low non-cerebral function 
reserves may be indicated by hyperammonemia [4]. Several 
neoteric investigations have demonstrated the link between 
hyperammonemia and unfavorable outcomes in people with 
clinically stable severe chronic liver disease or cirrhosis. 
These outcomes include hospitalization, liver-related 
repercussions (LRCs), progression to LC, and mortality [6,7]. 
Previous studies found that ammonia was directly associated 
with LC-grade, organ failure such as the liver, kidney, and 
brain, and is an independent risk factor for 28-day death 
[7,8]. These ϐindings provided evidence that ammonia levels 
are not only clinically relevant in assessing HE severity but 
may also be a prognostic biomarker for identifying patients 
at high risk of poor outcomes..

Due to their low concentration of class I MHC molecules 
and lack of expression of class II major histocompatibility 
complex (MHC) antigens, MSCs are almost immune-privileged. 
Furthermore, MSCs lack the co-stimulatory molecules—such 
as CD80, CD86, and CD40—that are necessary for immune 
recognition, which is the foundation for their allogeneic use 
[9]. As a result, MSCs from both autologous and allogeneic 
donors have been used in clinical settings.

This study aimed to evaluate the safety and eventual 
efϐicacy of umbilical cord- derived mesenchymal stem cell 
transfusion in patients with hepatic encephalopathy due to 
advanced liver cirrhosis.

Introduction
One impact of neurotoxins that enter the bloodstream 

and travel to the brain is hepatic encephalopathy (HE)
[1]. Hepatic encephalopathy (HE) can be caused by several 
variables, including inϐlammation, toxins, necrotic liver, 
blood ammonia levels, and systemic inϐlammatory response 
syndrome (SIRS) [2]. A small amount of ammonia remains in 
the hepatic vessels under normal circumstances because the 
liver effectively excretes the ammonia produced by the body 
through the urea cycle and glutamine synthesis. The liver's 
capacity to expel ammonia from the hepatic veins is lost in 
Acute Liver Failure, and the hepatic vein's ammonia content 
rises. Through glutamine synthesis, the muscles and brain 
start the detoxiϐication process from ammonia. As a result, 
these two tissues are regarded as glutamine-releasing and 
ammonia-scavenging organs [3].

Hyperammonemia is often associated with hepatic 
encephalopathy (HE) and cirrhosis (LC). Decreased  
detoxiϐication  capacity  of  the  liver caused hyperammonemia 
[4]. Infections with urease-producing bacteria, high- protein 
diets, malignancies, sarcopenia, renal failure, gastrointestinal 
bleeding, gastric bypass, and organ transplantation can all 
cause high ammonia levels and noncirrhotic encephalopathy 
[5,6].

Many different organs, including the liver, brain, kidneys, 
muscles, and gastrointestinal tract, are involved in ammonia 
metabolism. Therefore, malnourishment, persistent 
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Case study
A 24-year-old patient had ϐirst reported to our hospital 

with symptoms of chronic liver disease. He had a history 
of excessive alcohol consumption and all other etiological 
markers for liver disease conϐirmed positive.

At the time of presentation, he had end-stage cirrhosis of 
the liver, minor ascites, peripheral edema, and jaundice. His 
serum ammonia level was 419 mg/dL, which is too high other 
symptoms include forgetfulness, confusion, disorientation, 
slurred speech, and shaking of arms.

His liver function test parameters are also elevated. The 
ϐinal diagnosis was Hepatic Encephalopathy due to Alcoholic 
Liver Disease (ALD). After the initial presentation, he suffered 
two episodes of hepatic encephalopathy, which required 
hospitalization. He was counselled and advised for urgent 
liver transplantation but due to lack of donor and ϐinancial 
incapability, it was not possible. Due to the deterioration of 
the patient's clinical condition, we discussed his request for  
MSC transplantation. After obtaining ethical approval from 
the institution and informed consent from the patient.

An Umbilical Cord-derived Mesenchymal Stem Cells 
(UCMSCs) transplantation was conducted in three sittings 
at the interval of 30 days. The UCMSC isolation was done as 
per our earlier protocol [12] in which Umbilical Cords (UCs) 
were used as a source of the allogeneic MSCs. The UCs were 
used within 2 h of delivery, which were obtained from Rupal 
Hospital, Surat, Gujarat. The cords were cleaned with 70% 
alcohol also washed completely with saline and digested 
mechanically and enzymatically with collagenase I under 
sterile conditions. The dissolved cord was gathered and 
suspended in the growth medium. The digested cord was 
placed in 6-well plates and dressed in Dulbecco's Modiϐied 
Eagle's Medium (DMEM) (Sigma, Germany), supplemented 
with 10 (v/v) Fetal/Bovine Serum (FBS) (Sigma, Germany), 
2 mM L- glutamine, 100 U/mL penicillin, 100 mg/mL 
streptomycin and 1 μg/mL amphotericin B (Lonza, 
Belgium). The culture plate was placed in an incubator with 
impregnated moisture at 5% CO2 at 37 ℃. The medium was 
changed doubly weekly till 80% conϐluency was reached. 
The cells were detached with trypsin, counted and seeded 
in a vented tissue culture ϐlask (Corning, USA) until passage 
3. Eventually, the cells were detached, counted, washed, and 
suspended in the normal saline for intravenous infusion.

The MSC transplantation procedure involved injecting 
the cells directly into the bloodstream. During the initial 
procedure, 80 million MSCs were injected. Subsequently, 
the transplantation was repeated after 30 days, followed by 
another transplantation after an additional 30 days, during 
which an extra 80 million MSC stem cells were injected. 
Following the initial, second, and third MSC transplantations, 
the patient received outpatient follow-up care.

After initial MSC transplantation, there appeared to be 
an improvement in serum ammonia, and liver function test 
parameters and also there are positive changes in the USG 
report. The ammonia level continuously decreases to a 
normal level.

Results
The Graphs 1-3, and Table 1 show the comparison and 

improvement in the functioning and morphology of the liver 
after 3 cycles of allogeneic transplantation of Mesenchymal 
Stem Cells (MSCs). Graph 1 represents the reduction in the 
total bilirubin, direct bilirubin, and indirect bilirubin. Graph 2
shows the reduction in the globulin level and Graph 3 
indicates the abatement of ammonia.

Table 1 shows that the liver and spleen have improved 
morphologically after treatment in terms of size and texture.
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Graph 1: Comparison of Bilirubin Pre and post-treatment.
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The majority of animal and human research employing 
MSCs has demonstrated their therapeutic efϐicacy. However, 
research suggests that MSC engraftment is minimal due to 
their short-term survival upon injection16. One drawback 
of giving IV infusion of MSCs is that most of the cells get 
trapped in the lungs and a very small number of cells reach 
the affected organ. To overcome this problem, injection on 
the affected site can help get better results [17-19].

Our experience with a UCMSC transplantation case in 
hepatic encephalopathy caused by end-stage liver cirrhosis 
suggests that the patient showed some biochemical and 
clinical improvements following three cycles of UCMSC 
infusions. The patient was admitted on 31st May 2023 and 
underwent MSC infusion at the interval of one month each 
and currently after one year the patient's report has shown 
a notable improvement in liver function. Currently, the 
patient is almost ϐit and continuing his routine work without 
any medications. However, no immunological marker was 
assessed, which could be a disadvantage in this case.

Conclusion
In conclusion, our single case study suggests that UCMSC 

transplantation via intravenous route is safe in the treatment 
of Hepatic Encephalopathy due to liver cirrhosis and there 
is a noticeable improvement in the biochemical parameters 
and USG parameters after the treatment. Therapies involving 
BMCs, HSCs, hepatocytes, and MSCs are currently being 
used as an alternative to liver transplantation, which is the 
principal treatment for end-stage liver disease. MSCs are being 
studied as a potential cell source for treatments that improve 
liver function. They travel to the wounded liver tissues, 
differentiate into hepatocytes, reduce liver inϐlammation and 
ϐibrosis, and exhibit antioxidant activity. However, further 
research is needed to enhance the regenerative healing 
properties of MSCs through methods such as MSC-priming, 
MSC-derived exosomes, genetic modiϐication, and 3D-culture 
techniques with larger study groups. But while awaiting 
a liver transplant, MSC infusion can be utilized as a bridge 
treatment for advanced liver cirrhosis. 
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