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Diseases of the gastrointestinal tract occupy a significant place in the 
structure of general morbidity in Ukraine and abroad, impairing the quality 
of life of young people and often become the cause of decreased working 
ability and disability [1, 11, 21]. Modern pharmacotherapy and surgical 
treatment of peptic ulcer disease, disorders of liver and pancreatic gland, 
Crohn’s disease and ulcerative colitis in many cases do not provide the 
desired therapeutic effect [1, 10, 21]. Diseases of the gastrointestinal tract 
are characterized by chronicity, tendency to recurrence, development of 
functional insufficiency and often malignancies [1, 4, 32].

In recent years, considerable attention of scientists is directed to 
the investigation of biological characteristics of digestive tract stem 
cells: their involvement in the regeneration of the mucous layer of the 
stomach and intestines, liver, as well as in the processes of malignant 
transformation and metastasis [4, 20, 22, 29, 36]. Equally important 
is the subject of mobilization and possible involvement of circulating 
bone marrow stem cells in the regeneration and carcinogenesis of the 
digestive tract [26, 33]. Simultaneously the approaches to the use of cell 
and gene technologies in the treatment of the digestive tract pathologies 
and immunobiological therapy based on the application of cytokines 
(interleukin 12/23, interleukin-6R, etc), monoclonal antibodies (especially 
to tumor necrosis factor-α), as well as personalized treatment using 
nanoparticles to transport drugs are being developed [8, 22, 24, 26].

In gastrointestinal diseases, restorative effect of stem cells introduced 
into the bloodstream or locally are explained by their paracrine effect – 
stimulation of regenerative processes through the provision of numerous 
growth factors and the possibility to transdifferentiation [22, 35]. The 
therapeutic impact of mesenchymal stem cells in the treatment of liver 
fibrosis and pancreatic cancer, and autoimmune diseases of the digestive 
tract including Crohn’s disease and ulcerative colitis, is supposed to 
be due to their prominent immunosuppressive effect [6, 16, 22, 33]. 
Mesenchymal stem cells also have been used in the treatment of “graft-
versus-host” disease in recipients of bone marrow, which mainly affects 
the mucous membranes of the digestive tract [25, 33].

Development of tissue engineering made possible endoscopic 
application of artificially grown tissue flaps to restore foci of the intestine 
affected by the pathological process [17].
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It is believed that stem cell therapy can be used as an alternative 
treatment for chronic peptic ulcer [3]. Also cell therapy is considered 
to be the next generation of therapeutic interventions in the treatment 
of systemic inflammatory diseases of the colon, especially for patients 
with secondary resistance to anticytokine therapy [14, 22]. Today 
significant clinical experience of stem cells application in the treatment 
of liver failure and pancreatic disorders as well as genetically mediated 
diseases of the intestine, including celiac disease has been accumulated 
[5, 11, 16, 24, 29].

CELL THERAPY IN THE TREATMENT OF GASTRIC 
AND DUODENAL ULCERS
Healing of the ulcerative defect is a complex and multistage process 

involving inflammation, cell proliferation, reepitalisation, angiogenesis 
and other mechanisms controlled by cytokines, including endothelial 
and platelet-derived growth factors, keratinocyte growth factor, 
transforming growth factor-beta, vasculoendothelial growth factor, 
action of angiopoietins etc. [35, 27, 28]. Also it was found that circulating 
progenitor cells, including bone marrow derived stem cells play a crucial 
role in the healing of the ulcer of the mucous membranes, regeneration 
of connective tissue, neovascularization [27]. Thus, local gene therapy 
using vasculoendothelial growth factor and Ang1 and/or SRF cDNAs were 
shown to accelerate significantly the healing of ulcers of the esophagus 
and stomach [28].

In experimental studies on the model of acetic acid-induced gastric 
lesions in rats, the use of autologous multipotent mesenchymal stromal 
bone marrow cells reduced the destructive phase of inflammation and 
accelerated ulcer healing. Bioregulatory activity of bone marrow stem 
cells, homing in the area of ulcers was observed within 30 days after their 
introduction [4].

Regenerative effect of bone marrow stem cells was demonstrated on 
a model of experimental gastric lesions in rats caused by ethanol [15]. 
For example, bone marrow stem cells of transgenic rats expressing green 
fluorescent protein were transplanted to experimental animals 30 days 
before the induction of gastric ulcers. After the end of the experiment 
labeled bone marrow stem cells were found both in the gastrointestinal 
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epithelium and interstitial cells, and in rats with induced gastric ulcer 
number of labeled stem cells in tissues was significantly higher compared 
with animals without ulcers [15].

CELL THERAPY IN THE TREATMENT OF ULCERATIVE COLITIS 
AND CROHN’S DISEASE
Cell therapy of the inflammatory bowel disease includes two directions: 

immunosuppressive therapy followed by transplantation of hematopoietic 
stem cells and systemic or local application of mesenchymal cells [22]. 
The latter reduce the activity of autoimmune inflammation and exert 
regenerative effects [6, 7, 18, 22, 33].

Uptodate research has also shown that patients with ulcerative colitis 
have reduced number of endothelial progenitor cells, and effectiveness of 
infusion of these cells in order to stimulate the regeneration of mucous 
ulcers is being explored [7].

In numerous preclinical and clinical studies efficacy of mesenchymal 
stem cells from bone marrow, adipose tissue, amniotic fluid, umbilical 
cord blood in the treatment of Crohn’s disease and ulcerative colitis was 
shown [7, 18, 33]. The advantage of mesenchymal stem cells is the lack 
of immunogenicity, what allows more widespread allogeneic application 
of them [33].

Cell therapy of inflammatory bowel disease can reduce pain, 
diarrhea, signs of inflammation, bleeding and stimulates repair processes 
[7, 18, 33]. Mesenchymal stem cells increase the number of T-regulatory 
lymphocytes and reduce the amount of activated effector cells in the 
recipient [7]. At the same time regulatory effect of mesenchymal stem 
cells on the course of immune processes in the spleen and mesenteric 
lymph nodes was noted [18].

Today more than 200 clinical trials on the evaluation of therapeutic 
efficacy of mesenchymal stem cells are registered worldwide, 27 projects 
of which are devoted to the treatment of intestinal disorders [33]. According 
to the literary data, over 1,500 patients with inflammatory bowel disease 
were carried out systemic or local treatment using mesenchymal stem 
cells. Therefore, the 1 and 2 phases of clinical studies have confirmed 
the safety of cell therapy in the treatment of the colon disorders and its 
advantages over the use of fibrin glue in patients with fistulas [31, 33]. 
As mentioned above, cell therapy is particularly important for patients 
refractory to anticytokine drugs [14].

CELL THERAPY IN THE TREATMENT OF LIVER CIRRHOSIS 
AND VIRAL HEPATITIS
Today 3 therapeutic approaches to the correction of pathological 

conditions associated with liver failure are accepted worldwide. They are 
bioartificial extracorporeal liver, injection of hepatocytes suspensions that 
enhance regeneration of organ or perform metabolic functions and tissue 
engineering of the liver [29]. The scientists believe that introduction of 
alternative treatment based on the use of stem cells into clinical practice 
can provide effective treatment for many patients with liver failure 
[16, 19, 29, 34].

It was established that hepatocyte progenitor cells are present in 
the final bile ducts (canals of Hering) between the portal and hepatic 
lobules [16]. These cells are believed to be involved in liver regeneration, 
especially if the organ damage is significant and associated with the 
violation of proliferation of hepatocytes [16, 19]. Hepatocyte progenitor 
cells are considered to be promising biological material to stimulate 
liver regeneration in chronic diseases. It is also known that hepatocyte 
progenitor cells may be involved in the development of pathological 
processes in the liver, in particular – fibrosis [16].

A recent study found that bone marrow cells are involved in liver 
regeneration [34, 37]. 3 populations of bone marrow stem cells: 
hematopoietic and mesenchymal stem cells and endothelial progenitor 
cells have practical value in the context of liver regeneration [34]. 
In preclinical studies bone marrow stem cells have been shown 
to contribute to the repair processes of liver through multiple mechanisms, 
including transdifferentiation into hepatocytes, paracrine stimulation 

of regeneration of hepatocytes, inhibition of activated star-shaped cells of 
the liver, increase of fibrinolytic activity of matrix metalloproteinases and 
neovascularization [34].

In mice on a model of liver fibrosis regenerative ability of stem 
cells of amniotic fluid was explored. Thus, 4 weeks after the treatment 
morphological analysis (area of fibrosis, hydroxyproline content, 
enzymatic activity) confirmed the effectiveness of cell therapy [23]. Also, 
experimental studies have shown that transplantation of stem cells of the 
pulp of teeth differentiated into hepatocytes in vitro, morphologically and 
functionally improved state of the liver in rats with acute liver failure and 
secondary biliary cirrhosis. In this study the scientists also reported that 
no risk of malignancy of application of cultured dental pulp stem cells 
was noted [12].

Efficiency of mesenchymal stem cells infusion in the treatment 
of liver cirrhosis was confirmed by a number of clinical studies [34, 37]. 
The improvement of clinical indices of the functional state of the liver 
in patients who underwent cell therapy with mesenchymal bone marrow 
stem cells was marked [34]. In patients with liver cirrhosis and hepatitis B 
the feasability, safety and efficacy of autologous hepatocytes cultured in 
vitro from bone marrow cells was shown. Thus, 12 patients with cirrhosis 
and posthepatitis portal hypertension, who were carried out splenectomy 
and periesophageal devascularization were divided into 2 groups. Group 
I (6 patients) within 7 days were injected into hepatic artery autologous 
hepatocytes derived in vitro from bone marrow cells, while the second 
group received saline and the same surgery as the first group. During 
the 2-year follow-up no side effects of stem cell therapy were reported 
and marked improvement of the functional state of the liver was noted 
compared with patients who were administered placebo [19].

1 year follow up in 30 patients with decompensated cirrhosis who 
underwent treatment with cord blood mesenchymal stem cells did not 
reveal any adverse effects of cell therapy and a significant improvement 
of the functional state of the liver was noted, increase of the content of 
albumin and a decrease in total bilirubin in serum compared with the 
control group of patients [37].

In Ukraine, Institute of Cell Therapy conducts clinical trials to evaluate 
the effectiveness of the use of cord blood stem cells in the treatment of 
viral hepatitis and liver cirrhosis.

CELL THERAPY IN THE TREATMENT 
OF PANCREATIC NECROSIS
Therapeutic strategies associated with transplantation of stem cells 

into pancreas for many years have been aimed at restoring of insulin 
production by beta cells of the Lanherhans islets. However, in recent 
years, cell technologies are increasingly used in the treatment of acute 
and chronic pancreatitis [2, 11, 24].

Since it is known that NF-kB signaling pathway plays an important 
role in the development of chronic pancreatitis and pancreatic fibrosis the 
effectiveness of transplantation of mesenchymal stem cells with inhibited 
NF-kB gene was studied in experimental research. Thus, in the model of 
chronic pancreatitis in rats it was shown that inhibition of NF-kB signaling 
pathway reduced the level of proinflammatory cytokines and activated 
apoptosis of star-shaped cells of the pancreas, which play a key role in the 
development of fibrosis and progression of pancreatic insufficiency [24].

In rats with acute pancreatitis caused by 3% sodium tauroholate 
intravenous administration of umbilical cord blood mesenchymal stem 
cells in a dose of 1·107 cells/kg resulted in the decrease of amylase activity 
in serum on the 1st, 3rd and 5th day after transplantation and decrease of 
lipase activity on the 3rd and 5th day. Also in the group of animals treated 
with umbilical cord blood mesenchymal stem cells decrease of edema 
and inflammatory cell infiltration of pancreas as well as reduction of 
hemorrhages and degree of necrosis were seen [11].

Clinical studies have shown that intravenous administration of cord 
blood reduced the extent of intoxication and anemia in patients with 
necrotizing pancreatitis, normalized glucose and protein profile of blood, 
reduced symptoms of cytolytic syndrome, namely a dynamic decrease 
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of the activity of aspartate aminotransferase, alanine aminotransferase, 
gamma-glutamyltranspeptidase, lactate dehydrogenase was observed [2].

In 2012, the Ministry of Health of Ukraine approved treatment for 
acute pancreatitis using cord blood stem cells and umbilical cord tissue, 
developed by the Institute of Cell Therapy.

CELL THERAPY IN THE TREATMENT OF GENETICALLY MEDI-
ATED DISEASES OF THE DIGESTIVE TRACT
Stem cell transplantation is considered as a new treatment of genetically 

mediated disorders of the intestine [22]. The literary data gives evidence 
of two clinical cases of successful transplantation of hematopoietic stem 
cells after myeloablation in the treatment of celiac disease. After treatment 
the introduction of gluten-containing diet caused no clinical, serological 
and histological manifestations of the disease during the 5-year follow-up 
period [29].

It is known that hereditary deficiency of the interleukin-10 and its 
receptor leads to severe colitis that is resistant to standard treatments. The 
effectiveness of transplantation of hematopoietic stem cells was observed 
in patients with colitis on the background of interleukin-10 deficiency [16].

CELL THERAPY IN THE TREATMENT OF DIGESTIVE TRACT 
MALIGNANCIES
Investigation of the molecular mechanisms of tissue regeneration 

involving circulating and tissue progenitor cells sheds new light on the 
processes of carcinogenesis and creates prerequisite for the development 
of new treatments for the digestive tract malignancies and prevention of 
metastasis [9].

Experimental studies have shown that bone marrow mesenchymal 
stem cells in every 4th case are involved in the development of neoplastic 
processes in the stomach, but in the other cases epithelial-mesenchymal 
transformation of tissues occurs [4, 22]. It was also demonstrated that 

Helicobacter pylori infection may also lead to the development of gastric 
cancer via induction of chronic inflammation in the mucous membrane 
with the involvment of bone marrow stem cells [4, 22]. Chronic infection 
and inflammation lead to disruption of regeneration and differentiation of 
both local epithelial stem cells and cells derived from the bone marrow. 
This causes the emergence of metaplasia and dysplasia, and additional 
mutations which may lead to the development of cancer stem cells and 
appearance of malignant tumors [4]. We also know that cancer stem cells 
or circulating tumor cells play an important role in tumor invasion and 
resistance to anticancer therapy [20]. There is evidence that bone marrow 
stem cells may be involved in the development of carcinomas of the upper 
gastrointestinal tract – the esophagus and stomach [32]. Therefore, to 
date, inhibition of gastric cancer stem cells is considered as one of the 
mechanisms of anticancer therapy [20, 36].

It is believed that the use of bone marrow stem cells can improve 
the safety and efficacy of chemotherapy, radiotherapy and surgery in the 
treatment of hepatocellular carcinoma [30].

In experimental studies in mice with engrafted human malignant 
tumors of stomach and pancreas in the abdominal cavity the efficacy 
of the application of myeloid cells, obtained from induced pluripotent 
stem cells was shown, what was expressed in significant inhibition of 
cancerogenesis [26].

Mesenchymal stem cells modificated to secrete HMGB1proteins-
antagonists possess huge antitumor potential. The efficacy of the 
application of these cells was observed in studies on mice with engrafted 
colon cancer [13].

Thus, due to recent literary reports introduction of cell technologies 
into gastroenterology significantly expands the possibilities of 
pharmacotherapy and surgery of the gastrointestinal disorders and creates 
opportunities to the improvement of efficacy of treatment, prevention of 
progression and complications. 
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