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Abstract—Globally, ulcers are identified as a substantial healthcare burden that requires comprehensive management solutions in order to 

maximize patient outcomes. Well established treatments, such as antibiotic therapy for the eradication of Helicobacter pylori, mucosal 

protective medicines, histamine-2 receptor antagonists (H2RAs), and proton pump inhibitors (PPIs) may provide long term side effects as they 

were used as a long term therapy. In order to minimize the side effects of long term use, complementary methods such as non-pharmacological 

therapies like lifestyle changes, endoscopic procedures, and surgical options were currently gaining the most prominent attention. In addition, 

recently stem cell therapy is gaining more attention from the researchers as it has a more significant quality of regeneration. Stem cell therapy 

is commonly used to repair or replace damaged cells or tissues, but it can also be utilized to prevent damage. Stem cell therapy involves the use 

of mesenchymal stromal stem cells (BSC) derived from bone marrow and adipose tissue-derived mesenchymal stromal cells (ASC). However, 

adipose-derived mesenchymal stem cells are easily accessible in large quantities with little invasive intervention. These cells are very flexible 

and can develop in vitro into a variety of cell types. This review offers a summary of the significance of stem cell therapy in treating gastric 

ulcer and provides insights in to pros and cons of stem cell therapy in gastric ulcer healing. 

 

Keywords— Adipose derived mesenchymal stromal stem cells; bone marrow derived mesenchymal stromal stem celsl; gastric ulcer; peptic 

ulcer. 

 

I. INTRODUCTION  

eptic ulcers are basically gastrointestinal ulcers 

caused by a tear in the lining of the stomach or the 

upper part of the intestine. At its worst, this illness 

has the potential to produce severe pain or discomfort. When 

it grows worse, there's also the risk of perforation. Peptic 

ulcer illness can be treated with a variety of drugs, although 

some individuals may not respond to them at all. Surgery 

may be a possibility in more serious cases. Pre-clinical 

research on animals has demonstrated that using stomach 

stem cells can quicken the healing process for peptic ulcers. 

Additionally, it will go over the standard care treatment. 

Patients experiencing excruciating stomach ulcers benefit 

from stem cell therapy. According to some study, age is a 

major risk factor for stomach ulcers, but other factors like 

diminished body's capacity to repair wounds also seem to be 

significant. Stomach stem cells are the cells that are mending 

the lining.  Peptic ulcer disease is a frequent condition with a 

lifetime frequency of 5–10% and an annual incidence of 0.1–

0.3% in the general population 1.  

Gastric acid damages gastro-duodenal mucosa and cause 

mucosal erosion, which leaves the underlying tissues 

vulnerable to the digesting action of gastro-duodenal 

secretions, leading to peptic ulceration. Traditionally, a 

hypersecretory acid environment, certain dietary variables, 

and stress were associated with this illness. Bleeding and 

perforation are among the complications of peptic ulcer 

disease, and blockage from chronic fibrotic illness is 

becoming less common due to advancements in medical care. 

Hemorrhage is by far the most common complication of peptic 

disease, according to a recent review on the epidemiology of 

complicated peptic ulcer disease2. The annual incidence of 

hemorrhage in the general population is reported to range from 

0.02 to 0.06%, with an average 30-day mortality weighed by 

sample size of 8.6%. Perforation incidence is reported to range 

from 0.004 to 0.014% annually, with an average 30-day 

mortality weighed by sample size of 23.5%. Perforation is the 

most common indication for emergency surgery and accounts 

for around 40% of ulcer-related mortality, despite being less 

common (perforation: bleeding ratio: approximately 1:6) 3. 

Current therapy includes antacids, histamine (H2) blockers, 

proton pump inhibitors (PPIs), medications to protect and 

strengthen the mucous lining of the stomach and antibiotics to 

treat H. pylori if identified. Recently, there is new focus on 

stem cells therapy to treat peptic ulcers. However, current 

review mainly focussed on treatment of peptic ulcer with the 

help of stem cell therapy.  

II. EPIDEMIOLOGY OF PEPTIC ULCER 

Before 19th century, stomach ulcers were an uncommon 

condition. The incidence of acute perforations of stomach 

ulcers in young girls was first identified back in early 1800s. 

Peptic ulcer illness frequency was increased in both men and 

women during 19th century 4. The disease affects men and 

women equally in west; however, it affects men 18 times more 

frequently than women in India. It is hard to get precise data 

on disease incidence in a large growing nation like India, and 

regional variations are inevitable. Peptic ulcers are more 

common in Jammu and Kashmir and in Southern India 

followed by north India, with relatively lesser frequency in the 

East and North East 5. Due to the high consumption of rice as a 
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staple food in South India, the incidence of stomach ulcers 

may be higher in South India than in North India 6, 7. For men 

and women alike, the lifetime risk of getting a peptic ulcer is 

approximately 10% and 4%, respectively. A prevalence of 2 to 

6% for women and 6 to 14% for men was discovered by 

autopsy research and biopsy. For gastric ulcers, the male to 

female ratio is 2:1 and for duodenal ulcers, it is 3:18.  

Due to its increased frequency in elderly patients, gastric 

ulcers have a higher death rate than duodenal ulcers9, 10, 11. The 

incidence of duodenal ulcers was roughly 2 in 1000 men and 

0.9 in 1000 women in young Norwegians. Whereas, the 

incidence of gastric ulcers was roughly 1.5 in 1000 men and 

0.9 in 1000 women 12. The incidence of gastric ulcers was 

approximately 1.5 times higher than that of duodenal ulcers in 

Japan, but the male to female ratio for peptic ulcers was 2:1 13. 

The ratio is five times higher; in certain regions of India, it is 

as high as 32:1 14. 

One of the main causative factors of peptic ulcers is H. 

pylori infection. H. pylori infection is the cause of almost 90% 

of duodenal ulcers and 70% of stomach ulcers 15, 16. The 

frequency of infection varies greatly throughout ethnic groups 

in various societies. Australians of southern European descent 

have greater infection rates than Australians of Anglo-Celtic 

ancestry, whereas white Americans have lower infection rates 

than black Americans17. According to a study by Drumm and 

colleagues, the specific antibody was found in 74 percent of 

parents and 82 percent of siblings of children infected with H. 

pylori. These findings indicated a high degree of oral or fecal 

oral transmission of this infectious organism from person to 

person18, 19. Research from India indicates that between 75% 

and 90% of ulcers resolve with antibiotic treatment which 

eradicate the H. pylori bacteria20. Peptic ulcers disease (PUD), 

which includes duodenal and stomach ulcers, is currently the 

most common gastrointestinal illness. An estimated 15,000 

people die from PUD-related causes each year, and three out 

of every 1000 people suffer from peptic ulcer disease. 

Bleeding is linked to 20% of ulcer episodes 21, 22. 

III. RISK FACTORS  

Gastric ulcers are primarily caused by Helicobacter pylori 

infection and the use of nonsteroidal anti-inflammatory drugs 

(NSAIDs). H. pylori, a bacterium that colonizes the stomach 

lining, leads to chronic inflammation and ulcer formation, and 

is found in 60-80% of patients with gastric ulcers globally. 

NSAIDs, including aspirin and ibuprofen, inhibit the 

production of prostaglandins, which protect the stomach 

lining, thereby increasing the risk of ulcers. Other significant 

risk factors include smoking and alcohol consumption, which 

can exacerbate mucosal damage and delay healing. 

Additionally, stress and a diet high in spicy and acidic foods 

can contribute to the development of gastric ulcers, although 

these factors are less significant compared to H. pylori 

infection and NSAID use. Genetic predisposition also plays a 

role, with some individuals being more susceptible to ulcer 

formation. Socio-economic factors, such as poor living 

conditions and limited access to healthcare, further increase 

the risk, especially in developing countries where H. pylori 

prevalence is high 23. 

IV. PATHOPHYSIOLOGY 

Gastric ulcers develop through a sequence of events 

triggered by certain risk factors such as the use of nonsteroidal 

anti-inflammatory drugs (NSAIDs), alcohol, and coffee or tea 

as mentioned in fig. 1. NSAIDs inhibit the production of 

prostaglandins, which help maintain the protective mucus 

lining of the stomach, while alcohol increases stomach acid 

production and directly irritates the stomach lining. Both 

caffeinated and decaffeinated coffee can stimulate acid 

production, contributing to mucosal damage. This leads to an 

excessive secretion of hydrochloric acid (HCl) and a decrease 

in mucus secretion, disrupting the balance between aggressive 

and protective factors in the stomach. As the mucus membrane 

breaks down, the underlying tissue is exposed to stomach 

acids and digestive enzymes, causing inflammation and 

damage to the gastric mucosa. Continuous exposure results in 

the formation of gastric ulcers, which are open sores that can 

cause pain and may lead to complications such as bleeding, 

perforation, and obstruction. 
 

 
Fig. 1. Pathophysiology of gastric ulcers 

 

 
Fig. 2. Pathophysiology of duodenal ulcers 
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Duodenal ulcers develop through a series of physiological 

responses that begin with fasting. When fasting occurs, the 

vagus nerve is stimulated, which increases gastric secretion. 

This heightened gastric activity leads to a significant increase 

in the secretion of hydrochloric acid (HCl). The elevated 

levels of HCl then contribute to the development of duodenal 

ulcers by damaging the lining of the duodenum, the first part 

of the small intestine as mentioned in fig 2 24, 25. 

 

 
Fig. 3. Derivate of Stem Cells Natural embryo development 

V. STEM CELLS 

Numerous stem cells are produced in the mortal body; they 

hold great pledge for remedial operations in the future, 

including rejuvenescence. Two prerequisite features must be 

present in a cell for it to be classified as a "stem cell". In order 

to produce seed that are identical to their parent cell, stem 

cells must first retain the capacity for tone- renewal. This 

specific also applies to cancer cells, which divide aimlessly 

while stem cell division is well controlled. It's pivotal that 

stem cells need to have the capacity to separate into a specific 

cell type that ultimately becomes an element of a healthy 

person26. There are multitudinous cell types that fall under the 

general term "stem cell". Traditionally, stem cells are 

classified as either "embryonic" or "adult" grounded on the 

experimental stage of a healthy person from which they 

appear. On the other hand, adult stem cells are most 

commonly known as physical “stem cells”, which means 

“from the body” 27 and they can separate into any form of cell 

in the body. Pluripotent stem cells are only set up in embryos 

for a fairly brief time during normal development before 

transubstantiating into multipotent stem cells, which are more 

technical stem cells that ultimately give rise to the body's 

technical apkins as mentioned in fig 3. These more defined 

multipotent stem cells are available in multiple subtypes; some 

can separate into only endoderm, mesoderm, or ectoderm 

cells, while others can separate into only cells of a specific 

tissue. In another way, pluripotent cells have the capability to 

separate into multipotent stem cells, which in turn suffer 

numerous divisions to come indeed more technical cells, 

eventually enabling them to come any type of cell in the body.  

VI. STEM CELL THERAPY 

Due to unfavorable development of strange solid tumors 

known as teratomas in numerous early animal trials, 

pluripotent stem cells have not yet been employed 

therapeutically in humans. Mixture of cell types from all early 

germ layers makes up teratomas. This proliferation capacity is 

limited by the use of pluripotent cells transformed to a more 

mature phenotype in later successful animal research. Animals 

have been successfully treated using cells that are derived 

from pluripotent cells.  

For example, insulin-producing cells that are sensitive to 

glucose levels have been created and used to treat animals 

with diabetes. Additionally, the development of new 

myelinated neurons or retinal epithelial cells has been used to 

cure animals suffering from acute spinal cord injuries or visual 

impairment, respectively. The FDA and commercial 

companies are presently negotiating the prospect of moving 

forward with human studies. Additional research on animals 

has been done to cure a variety of illnesses, including heart 

failure, muscular dystrophy, and Parkinson's disease28,29,30. 

Incorporation of freshly created beating cardiac myocytes 

into the myocardium to provide higher force, scientists expect 

that stem cell therapy can improve heart function. After being 

transplanted into animals, patches of cardiac myocytes made 

from human embryonic stem cells can develop into viable 

human myocardia, with some even exhibiting electrical 

integration31, 32, 33. Insulation of damaged mouse hearts with 

human embryonic stem cell-derived cardiac myocytes resulted 

in a small improvement in ventricular function. Although the 

exact mechanisms underlying the increase in function are 

unknown, direct integration of newly beating heart cells may 

only be one factor. More likely, it is because paracrine effects 

help other heart cells already in existence. 

VII. MULTIPOTENT STEM CELLS 

Since 1960s, leukemia, myeloma, and lymphoma have 

been treated with multipotent stem cells taken from bone 

marrow. The significance of these cells in the treatment of 

blood malignancies is readily apparent because the cells there 

give rise to lymphocytes, megakaryocytes, and erythrocytes. 

There have been some recent reports of advances in the 

treatment of other diseases with bone marrow-derived cells. 

For example, mesenchymal stem cells, which give rise to bone 

and cartilage, have been used to construct whole joints in mice 

models34. Multipotent stem cells have the potential to treat 

numerous other illnesses and medical issues in the near future. 

Clinical trials are being conducted using bone marrow-derived 

stem cells to treat heart conditions.  

VIII. PLURIPOTENT VS. MULTIPOTENT 

Both multipotent and pluripotent stem cells offer benefits 

and drawbacks. One clear therapeutic advantage of pluripotent 

cells over their multipotent counterparts is their ability to 

differentiate into any type of cell. In theory, they might be 
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utilized to treat aging or sick tissues where multipotent stem 

cells are insufficient. Furthermore, because pluripotent stem 

cells divide more quickly, they can produce more functional 

cells overall.  

On the other hand, using autologous multipotent stem cells 

(stem cells taken from oneself) would not require immune 

suppressive medications for the course of the graft, in contrast 

to using donor pluripotent stem cells35. One of the main 

advantages of pluripotent stem cells is their ability to use their 

own cells. Certain surface proteins on cells or objects are 

recognized by the immune system as indicators of the host 

cell's identity and health. 

Because autologous, multipotent stem cells bear the 

patient's unique surface proteins, the host immune system can 

accept them and prevent an immunological response. 

Conversely, because pluripotent stem cells are not derived 

from the host, they do not have the necessary signals to 

withstand immune system rejection. One potential benefit of 

iPS cells is the current research efforts to reduce the 

immunological response triggered by pluripotent cells. 

IX. SIGNIFICANCE OF MESENCHYMAL STEM CELLS (MSC) 

IN TREATING ULCER 

MSCs have been shown to improve the healing of 

experimentally produced stomach ulcers, autoimmune non-

healing gastric ulcers, and radiation gastric ulcers. Bone 

marrow derived cells (BMDCs) are stem cells that can recruit 

to sites of tissue injury and inflammation, potentially repairing 

damaged tissues. However, their surprising adaptability may 

provide a risk for cancer. BMDCs can help in healing stomach 

ulcers by developing into vascular endothelial cells, 

epithelium, and interstitial cells. Although, MSCs are highly 

proliferative and differentiative in gastric tissue, with promise 

therapeutic effects, their use in practical therapeutics requires 

a better understanding of their activity in pathological 

situations. Study by Yujiro Hayashi and colleagues revealed 

the activation of angiogenesis in the gastric mucosa by the 

release of VEGF may have contributed to the rapid healing of 

gastric ulcers following MSCs transplantation. The potential 

of MSCs to produce angiogenic factors may also play a role in 

mediating their advantageous effects, in addition to their 

differentiation into stomach interstitial cells36. In addition, a 

study by Laila Rashed and Salwa Fayez reported that the 

process of gastric ulcer healing by administration of MSCs is 

enhanced due to increased expression of epidermal growth 

factor (EGF) and Vascular endothelial growth factor (VEGF) 

by decrease in serum IL1β and TNF-α level37. In conclusion, 

MSCs have the capacity to proliferate into gastric stroma 

epithelial cells and move to injured mucosal surfaces. 

Additionally, they have the ability to secrete cytokines and 

matrix proteins that encourage angiogenesis and cell growth 

during the repair of gastrointestinal ulcers38. 

X. ADIPOSE-DERIVEDMESENCHYMAL STEM CELLS (AD-

MSC) 

Compared to Bone marrow-MSCs (BM-MSCs), the 

isolation of ADMSCs is less invasive and more accessible. It 

is achieved through liposuction, washing, and enzymatic 

digestion by collagenase, and centrifugation of adipose tissue. 

Adipose-derived mesenchymal stem cells (ADMSCs) 

comprise stem cells capable of differentiating into osteogenic, 

chondrogenic, and adipogenic lineages. Numerous studies 

have examined their involvement in differentiating into 

myocytes, hepatocytes, neural cells, and epithelial cells of the 

lung, kidney, and skin. Adipose tissue-derived cells have 

potential for regenerative therapy and are a promising stem 

cell source for clinical applications. ADMSCs activate 

regulatory T-cells (Tregs) and suppress Th1, Th2, and Th17 

cells via boosting immune-modulatory substances39. 

XI. HEALING EFFECT OF ADIPOSE-DERIVED 

MESENCHYMAL STEM CELLS ON ULCER  

Adipose-derived MSCs show great promise as a therapy 

for a variety of illnesses. MSCs are used because of their 

ability to heal damaged tissues while also inhibiting 

inflammation and fibrosis. In a study by Safaa A. Hassan and 

colleagues reported that adipose-derived MSCs speed up the 

healing of gastric ulcers in mice by stimulating cell 

proliferation to repair ulcer damage and increase angiogenesis, 

keeping the ulcer site adequately oxygenated40. Whereas, a 

study by Sayed A H and colleagues revealed that combined 

treatment of ADSCs and pantaprazole can significantly protect 

against gastric ulcers by balancing oxidants and antioxidants, 

improving vascularization of gastric tissue through 

overexpression of the gastric VEGF gene, and reducing 

inflammation through down-expression of gastric tissue NF-

κB, TNF-α and COX-2 genes41. In addition, Xia X and 

colleagues reported that endoscopic submucosal injection of 

ADMSCs aided in the repair of NSAID-related stomach ulcers 

by inhibiting inflammatory infiltration and increasing cellular 

proliferation and angiogenesis. This effect might be a used as 

a promising alternative for patients with NSAID-related GI 

ulcers, especially those who suffer the negative effects of 

long-term use of proton pump inhibitors42.  Additionally, 

study conducted by Liu and colleagues suggested that MSCs 

were administered locally into a mouse model that had a 

stomach hole. According to this study, MSCs help heal 

gastrointestinal perforation by granulation tissue regeneration, 

TGF-β1 production, re-epithelialization, and inflammation 

inhibition43. A different study demonstrated that ADMSCs 

enhanced the histology of gastric tissue in a model of gastric 

ulcer brought on by indomethacin and it was demonstrated 

that the stem cell injection decreased pathological alterations 

in the morphology of gastric ulcers and returned stomach 

prostaglandin E2 levels to normal. Additionally, mesenchymal 

stem cells raise VEGF levels above normal, which speeds up 

the healing process44. In a study where, ADMSCs were 

applied to aspirin-induced stomach ulcers revealed that gastric 

fundus glands were fully repaired and the infiltration of 

inflammatory cells had significantly decreased 72 hours after 

the AD-MSC transplantation. According to this study, AD-

MSCs may be readily extracted from adipose tissue and 

quickly proliferate in culture media, where they may aid in the 

repair of stomach ulcers45. 
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XII. ADVANTAGES OF STEM CELL THERAPY IN TREATMENT 

OF ULCERS 

The special properties of stem cells promote tissue 

regeneration and healing. Hence, stem cell therapy has a 

number of potential benefits for the treatment of peptic ulcers 

which includes46 

Tissue Regeneration 

Stem cells can develop into a variety of cell types, 

including the lining of the stomach. Stem cells may be able to 

develop into healthy epithelial cells at the ulcer site, aiding in 

the repair of damaged tissue. 

Lessened Scarring 

Stem cell therapy may result in less fibrosis and scarring at 

the ulcer site as compared to conventional ulcer therapies like 

drugs or surgery. This is so that tissues can recover and 

function better because stem cells have the ability to 

encourage tissue repair without producing an excessive 

amount of scarring. 

Anti-inflammatory Effects 

Because stem cells have anti-inflammatory qualities, they 

may be able to lessen ulcer site inflammation. Stem cells may 

help resolve the inflammation linked to peptic ulcers by 

regulating the immune system, which would aid in healing and 

lessen symptoms.  

Enhanced Healing 

By encouraging the migration and proliferation of healthy 

cells to the site of injury, stem cell therapy can hasten the 

healing of peptic ulcers. This may result in better patient 

outcomes and a quicker cure of ulcer symptoms.  

Minimally Invasive 

Stem cell therapy for peptic ulcers may be less invasive 

than extensive surgical procedures, depending on the mode of 

administration. By comparison with conventional surgical 

treatments, this could lead to reduced risk of complications 

and quicker recovery times.  

Personalized Care 

Depending on the severity of the ulcer, the patient's 

medical background, and any underlying problems, stem cell 

therapy can be customized for each patient. Patient satisfaction 

can be raised and treatment outcomes can be optimized with 

this customized strategy.  

Potential Long-Term advantages 

Stem cell therapy may provide long-term advantages for 

individuals with peptic ulcers by stimulating tissue 

regeneration and repair. This may lower the risk of ulcer 

recurrence and complications related to chronic ulceration, 

such as bleeding or perforation.  

Alternative to traditional Treatments 

Stem cell therapy may provide a different therapeutic 

option with possibly less side effects for patients who do not 

react to traditional treatments or who significantly experience 

negative effects from drugs.  

Promising Research 

Although there is still much to learn about stem cell 

therapy for peptic ulcers, initial investigations and clinical 

trials have shown encouraging findings that point to the 

treatment's possible efficacy in accelerating ulcer healing and 

reducing associated symptoms. All things considered, stem 

cell therapy is a promising new approach to treating peptic 

ulcers, with a number of potential benefits over conventional 

treatments. To comprehend its effectiveness, safety, and long-

term results in clinical settings, more study is necessary.  

XIII. DISADVANTAGES OF STEM CELLS THERAPY ON ULCERS 

Peptic ulcers are among the medical disorders for which 

stem cell therapy has shown promise; nevertheless, like with 

any medical intervention, there are drawbacks. The following 

are some possible disadvantages unique to peptic ulcer stem 

cell therapy47. 

Limited Research 

Although research on stem cell therapy for the treatment of 

peptic ulcers is still in its early phases, it shows promise. 

Concerns exist about both its long-term safety and efficacy.  

Risk of Tumor Formation 

The possibility of unchecked development or tumor 

formation is one issue with stem cell therapy. Uncontrolled 

proliferation of stem cells can occasionally result in the 

development of tumors, including malignant ones.  

Immunological Rejection 

There's a chance that the transplanted stem cells will be 

attacked by the immune system, which will perceive them as 

alien substances. This may result in the transplanted cells 

being rejected, which would lessen their efficacy.  

Ethical Concerns 

For certain people or societies, using particular types of 

stem cells—like embryonic stem cells—raises ethical 

questions. This may restrict the acceptability and accessibility 

of specific stem cell treatments. 

Cost 

If numerous treatments are needed, stem cell therapy may 

be costly. This therapy option may not be accessible to all 

patients due to its expense.  

Regulatory Obstacles 

The approval procedures for stem cell therapies by the 

authorities can be convoluted and drawn out. Patients who 

would benefit from treatment may experience delays or 

limitations as a result of this.  

Unknown Long-Term Effects 

Because stem cell therapy is still in its infancy, it is 

unknown what the treatment's long-term effects will be. This 
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covers any possible issues or side effects that could appear 

years after the first round of treatment. 

Lack of Understanding 

Even with the progress made in the field of stem cell 

research, there might be unanswered questions about how 

stem cells function in the body and whether or not they can be 

successfully employed to cure peptic ulcers. This ignorance 

could restrict the efficacy of the treatment or result in 

unanticipated consequences.  

To determine whether stem cell therapy is appropriate for 

treating peptic ulcers, it is critical to assess the potential 

drawbacks against the benefits and speak with medical 

experts.  

XIV. CONCLUSION 

Numerous treatments are available to patients with 

stomach and peptic ulcers, but it's critical to diagnose and treat 

the illness methodically. Risks related to long-term usage of 

proton pump inhibitors and other medications have lately 

come under examination. It is unclear whether surgical or 

pharmaceutical treatment is better for patients with chronic or 

recurrent stomach ulcers. As such, stem cell therapy might be 

advantageous for these patients. One new method for treating 

duodenal and stomach ulcers that are resistant to treatment is 

MSC transplantation. In addition, mesenchymal stem cell 

therapy could be a helpful intervention against radiation 

enteropathy. Further studies have to be done to identify the 

safety profile and detail mechanisms of stem cell therapy for 

ulcers. 
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