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A B S T R A C T 
 

Insulin-producing cells derived from the stem cell embryonic stem cell  and pluripotent stem cell have been long duration to 

encourage, but evasive treatment far from clinical interpret into type1 diabetes therapy.  Although stem cell therapies provide a 

great opportune time there is also conceivable risk such as teratoma formation to relate with the treatment. Mesenchyme stem 

stromal cells have due to their modulator effects on immunity, inflammation, and tissue repair been suggested to be used to 

either halt beta-cell loss during T1D development or be used to protect and support pancreatic islets when transplanted. This 

review aims to give an overview of the current knowledge of stem cell therapy outcomes in animal models of type-1diabetes and 

a proposed road map towards the clinical setting with a special focus on the potential risks and hurdles which need to be 

considered. From a clinical point of view, transplantation of insulin-producing cells derived from stem cells must be performed 

without immune suppression to be an attractive treatment option. 
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INTRODUCTION 

Diabetes Mellitus 

iabetes mellitus is characterized by chronic 

hyperglycemias with disturbances of carbohydrate, 

fat, and protein metabolism resulting from defects 

in insulin secretion, insulin action, or both 1, 2. Diabetes 

mellitus is a metabolic complication. There is an increase in 

the prevalence of type 1diabetes also, but the main cause of 

the diabetic epidemic is type2 diabetes mellitus, which 

accounts for more than 90 percent of all diabetes cases 1. 

According to the World Health Organization WHO reports, 

India had 32 million diabetic people in the year 3. 

It is disturbed the homeostasis level of the body function 

and lifestyle changes. This disease is characterized by 

hyperglycemias due to autoimmune destruction of β-cells in 

the pancreas and insulin resistance, usually due to obesity, 

with decreased pancreatic insulin production and Β-cell  

 

 

failure type metabolic disturbances associated with 

diabetes. Type of diabetes Figure show in-flowchart 4. 

 

Figure:1 
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Type of Diabetes Mellitus  

Type 1 DM 

Insulin-dependent and also known as " Juvenile diabetes " 

Type 1 diabetes develops when the body's immune system 

destroys pancreatic beta cells, the only cells in the body that 
make the hormone insulin that regulates blood glucose, the 

result of the pancreas failure and to give enough insulin5. 

Type-2 DM  

Non –Insulin-dependent diabetes mellitus and also called 

the adult-onset type of diabetes. It starts with insulin 

resistance, a situation in Beta-cells of failing to respond to 

insulin properly finally give the result of Symptoms of 

excessive body weight and not doing enough exercise6. 

Type-3 Gestational Diabetes  

Gestational diabetes mellitus is defined as the occurs of 

during pregnancy. Pregnant women without a previous 

history of diabetes develop high blood sugar level. 
Gestational diabetes mellitus is a common metabolic 

problem, considered an important issue 7.  

The stem cell of the therapeutic role in type 1 diabetes 

mellitus. 

The stem cell is defined as the completely bone marrow to 

store the blood cell after bone marrow ability of the might 

of improving the stem cell patient. Stem therapy of this 

behind of restore the aberrant immune system of the 

destroying this process is auto reactive T- cell and the 

replacing with auto reactive8. Stem cells are clonogenic 

cells that have two remarkable features, the ability to 
differentiate into multiple mature cell type’s multipotency 

and to simultaneously replenish the stem cell pool self-

renewal that allows them to sustain tissue development and 

maintenance21, 25. 

 

The term Mesenchyme cell gained acceptance to refer to 

these newly identified precursor cells. Multipotent of the 
Mesenchyme cell isolation and expansion the in vitro the 

Mesenchyme stem cell, that is Mesenchyme stem cell is 

hierarchy progress through the differential manner give rise 

to the phenotypic ally and bone marrow organ tissue 

plan27,31. 

Stem cells can differentiate into many cells 

 Adult Stem Cell- Stem cells obtained from the organ 

tissue of an organism after birth in contrast to fetal stem 

cells. 

 Embryonic Stem Cell- It is obtained by the inner ell 

mass up to the first step of blastocyst. But have the 
importance of differentiating into any cell of the body.  

 Fetal Stem Cell-A stem cell-derived from fetal tissue, 

including the placenta. 

 In Vitro and In Vivo- it is obtained externally and 

internally in the body laboratory method.  

 Mesenchyme Stem Cells-Stem cells present in the 

human bone marrow and umbilical cord that it is present 

in the human bone marrow and umbilical cord. 

 Multipotent stem cells-Blood forming hematopoietic 

stem cells are single multipotent cells that can produce 

all cell types that are normal components of the blood. 

 Oligopotent-Stem cells differentiate into a few cells 

such as lymphoid stem cells. 

 Pluripotent -it is the ability to the stimulant of different 

types of cells that generate from the germ layers 

endoderm and ectoderm but cannot developed the 

embryonic on its own. 

 Somatic stem cell- an undifferentiated cell found among 

differentiated cells in a tissue or organ, which can renew 

itself and can differentiate to yield the major specialized 

cell types of the tissue or organ. 

 Totipotent- Capable of giving rise to all tissues and 
organs, including the placenta.  

 Unipotent- cells can produce only one cell type, their 

own, but have the property of self-renewal. They have 

the lowest differentiation potential. 

Mesenchyme stem cell for pancreatic beta-cell 

Pluripotent cells can be induced to undergo specific stages 

of differentiation by exposure to defined combinations of 

growth factors and small molecules to activate and inhibit 

signaling pathways to mimic normal human pancreatic 

development. TD1 being an autoimmune disorder often 

demands the transplantation of the damaged islet cells, 
which brings with it the risk of graft rejection. Mesenchyme 

Stem Cells MSCs exert natural immunosuppressive and 

protective effects through cell-cell contacts and by 

secreting soluble factors. Mesenchyme stem stromal cells 

have due to their modulators effects on immunity, 

inflammation, and tissue repair been suggested to be used 

to either halt beta-cell loss during T1D development or be 

used to protect and support pancreatic islets when 

transplanted28. 
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Fig.3 Mesenchyme stem cell phenotypes. Mesenchyme 

stem cells are theoretically capable of differentiating 

through a series of separate and unique lineage transitions 

into a variety of end-stage phenotypes as shown. 

The function of MSC how to producing the insulin-

producing cell  

MSCs can differentiate into functional IPCs Insulin 

Producing Cells in vitro when cultured under specific 

conditions. Intra-peritoneal injections of IPCs derived from 

the differentiation of MSCs exhibit better control of T1D 

than that exhibited by undifferentiated MSCs.38 

Firstly embryonic stem cell has the limb which gives 

stimulates the cartilage and bone marrow in vivo can be 

manoeuvre in the vitro. The second thing the cells have a 

linear improvement of abstracted, single steps whether it be 

the chondrogenic pathway 9. 

 

Figure: 4 

The Mesenchyme stem cell is derived from adipose tissue. 

The MSc cell that is generating a new cell that is 

multipotent. It is also derived from the original embryonic 
stem cell. MSc has maintained the Skelton muscle tissue 

that is homeostasis of maintained30. 

The term Mesenchyme cell gained acceptance to refer to 

these newly identified precursor cells. Multipotent of the 

Mesenchyme cell isolation and expansion the in vitro the 

Mesenchyme stem cell,that is Mesenchyme stem cell is 

hierarchy progress through the differential manner give rise 

to the phenotypicallyand and bone marrow organ tissue53. 

Type 2 diabetes inhibited the osteogenesis process. BMSC 

is the Pre-cursor cells for the osteoblast cells which help in 

the process of estrogens. It was found that the bmal1 gene 

regulates type 2 diabetes bone remodelling54. Suppression 

of BMAL1 expression was found in DIABETIC-BMSC. 

While the expression of other genes in Diabetic-BMSC 

such as beta-catenin and T cell factor decreased and 
expression of GSK3 beta, NLK was increased. It was found 

that over-expression of the BMAL1 gene induces the beta-

catenin signalling pathway by inhibiting the suppressive 

effect of gsk beta on wnt/beta-catenin signaling16. So this 

way over expression of the BMAL1 gene may induce 

estrogens in diabetic –BMSC patients. 

Brain and muscle aryl hydrocarbon receptor nuclear trans 

locator-like protein 1 BMAL1 is a central positive regulator 

of the core molecular clock and is expressed in the 

suprachiasmatic nucleus and peripheral tissue such as bone 

and stem cells17. 

The role of BMAL1 in T2DM-induced suppression of 
BMSCs osteogenesis. Over-expressed BMAL1 could 

recover BMSCs osteogenesis in T2DM partially by 

decreasing GSK-3b expression to activate Wnt/b-catenin 

pathway. BMAL1 may have potential use in repairing 

diabetic bone metabolic disorders17. 

In-vitro reprogramming of rat bone marrow-derived by 

the MSC producing insulin cell by genetically of the 

manipulating by negatively and positively.  

Reprogramming of BMSC Bone marrow stem cell into a 

linage of pancreatic islet beta cells required over expression 

of Pdx1 pancreas and duodenal transcription factor 1 and 
Ngn3 neurogenin321. After transfection with Pdx1 and 

Ngn3, they have found that 23 to 25 differential expressed 

genes those involved in the development and differentiation 

of islet beta-cell verified with bioinformatics RNA dataset 

and further validated by rtPCR Real-time PCR. So this way 

by reprogramming of BMSC they have to generate 

surrogate functional insulin-secreting cells.  

Islets cell replacement therapy of type 1 diabetes in case 

autoimmunity to be a bet cell is under the control. 

However, the islets of the crucial role are limited by a 

shortage of pancreas donors22. 

According to intravenous administration of mesenchymal 
stem cells isolated from Wharton’s jelly a gelatinous 

substance derived from canal decreased glucose level after 

7 days of injection in STZ  induced type 1 diabetic rats22. 

These cells also recover the damage done by STZ and show 

similar morphology as islet cells. So transplantation of 

mesenchyme stem cells was an effective method for the 

treatment of T1DM.  

How far away is a cellular replacement therapy for type 1 

diabetes mellitus in stem cells as a potential treatment for 

T1DM first before the need for a new treatment is used in 

the human being, challenges the transplantation of isolated 
cells of a non-marginal mass of the insulin-producing cells 

for the human use 31. 

Ammonites stem cell are also used to treatment of T1DM 

Amniotic stem cells are also used to treat T1DM the cells 

are isolated from the neonatal amniotic membrane, having 

two types of stem cells one is amniotic epithelial cell and 

Figure no. 3 
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the other is amontic mesenchymal stem cell. Embryonic 

stem cells a type of pluripotent cell can differentiate in any 

cell type except the umbilical cord. Amonte epithelial cells 

were used because it expresses similar characteristic as 

pluripotent stem cells confirmed by phenotyping study of 
cell surface marker24. 

 

AT-MSCs were shown to improve graft rejection due to 

their Immune- modulator properties When used in 

conjunction with islets for transplantation. The co-

transplants when embedded in a hydro gel matrix adequate 

glucose sensing and significant insulin release in vitro as 

compared to free islets. Also, the transcript levels of PDX1 

exhibited a significant increase in the presence of AT-

MSCs 25. 

Human undeveloped foundational microorganisms 

instigated by phosphatidylinositol-3-kinase PI3K p110b 

inhibitors demonstrated the creation of more developed 

islet-like cells upon separation. The degree of insulin 

mRNA was altogether higher in TGX-221PI3K is form-

specific inhibitors of class 1b treated cells than in 

LY294002 nonselective PI3K inhibitor - treated cells. Upon 

transplantation, these islet-like cells improved glycemic 

control and improved the endurance result in diabetic 

mice14. 

Using the LY294002 or TGX-221 as a distributor for the 

extending -4 and B27 to activate the differentiation of 
human embryonic stem cells in the beta-cell. Beta-cell were 

of the correlated with step 5NE islets like a cell, the stage 

5NL/5NT islets like cell were smaller and had a reduced 

cytoplasmic volume 29. 

Adult muscle-derived stem cells contain a non-adherent, 

nestin-enriched multipotent stem cell population31. Insulin-

communicating and discharging islet-like cell groups 

shaped upon the separation of these foundational 

microorganisms express various run of the mill markers of 

endocrine separation, pancreatic begetter, and develop 

pancreatic beta-cell separation. MDSC can separate into 
developing pancreatic beta islet-like cells, upon culture in 

vitro, yet in addition to vivo after foundational infusion in 

STX-prompted diabetic mouse models54. 

Multipotent forebears confined from skeletal MDSC are 

capable to separate in vitro into insulin-communicating and 

emitting islet-like cell bunches. Russ HA, Parent AV, 2015. 

These cells bunch express various average markers of 

endocrine separation, pancreatic forebear, and develop 

pancreatic beta-cell separation. The islet-like cell groups 

separated in vitro communicated insulin as affirmed with 

fluorescent correspondent’s eGFP or cherry in bunches 

shaped from MDSC 30. 

PDX1 induces pancreatic differentiation and development 

by acting as a transcriptional master switch20. During 

pancreas development, PDX1 and PAX4 together activate a 
series of transcription factors which in turn direct the 

differentiation of pancreatic endocrine cells toward a β-cell 

fate. PAX4 markedly enhanced the propensity of PDX1-

positive MSCs to differentiate into mature islet-like clusters 

and functional insulin-producing β-like cells. 

PDX1 contains several transcriptional regulatory regions30. 

Such as the N- terminus transcriptional inhibitory elements 

correlated to the functional structure of the GG and 

domains of the A3 insulin and are a key point of the gene is 

needed for the development of the pancreatic endocrine 

cell28. This development of purpose is the additional 

molecule of the combined GLUT4 and PDX128. 

Human Multipotent adult progenitor cells enhance 

islet function  

Within the first few days of islet transplantation, the patient 

is subjected to hypoxia which leads to a considerable loss 

of islet mass. Human non-endothelial bone marrow-derived 

multipotent adult progenitor cells MAPCs produced high 

amounts of angiogenic growth factors, both in vitro and in 

vivo28. A significant improvement in the initial glycemic 

control, diabetes reversal rate, glucose tolerance, and serum 

C-peptide concentration was observed after an Islet–human 

MAPC co-transplantation as compared to islet 
transplantation alone28. Hypoxia in the initial days after 

islet transplantation leads to considerable loss of islet 

mass and contributes to disappointing outcomes in the 

clinical setting 31. 

Isolation, expansion, and characterization of AD-MSCs 

Preconditioning the MSCs boosts the paracrine potential of 

these cells, enhancing their therapeutic efficacy33. Human 

adipose tissue-derived MSCs AD-MSCs when pre-

conditioned with the iron chelator deferoxamine DFX, 

showed an increase in the abundance of the hypoxia-

inducible factor 1 alpha HIF-1α in a concentration-

dependent manner, with no adverse effect on MSC 
morphology and survival. The expression of potent 

neuroprotective factors, including nerve growth factor, glial 

cell-derived neurotrophic factor and neurotrophin-3, and 

cytokines with anti-inflammatory activity like IL4 and IL5 

also exhibited a significant increase 35. The total antioxidant 

capacity of the MSC secretome was also increased after 

DFX preconditioning and the cells showed neuroprotective 

effects when evaluated in an in vitro model of diabetic 

neuropathy33. 

METHOD OF STEM CELL ORIGINATING FROM 

UMBILICAL-CORD DIABETIC RAT IN 

TRANSPLANTATION 

NSCs Neural Stem Cell originating from Umbilical Cord-

MSCs when transplanted into diabetic rats, showed 

attenuation in retinal vascular dysfunction. Arden, G.B.ET, 

et al 2012.The decrease in BDNF Brain-derived 

neurotrophic factor levels caused by diabetes was also 
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simultaneously prevented and thus significantly reduced the 

progression of diabetic retinopathy. 

Diabetic retinopathy has been considered a 

microcirculatory retinal disease and the reason for diabetic 

retinal causes the metabolic effect of hyperglycemias34. The 
progressive pathogenesis of diabetic retinopathy may be 

due to the chronic degeneration of retinal nerve tissue, 

including the reactively glial cell hyperplasia and neuronal 

cell death.  Progressively basic and clinical research is 

recently under to cure neuroretinal disorder diabetic 

retinal35. MSCs induced to express TGF-β can restore 

insulin production and also suppress adverse immune 

responses and these engineered MSCs were more capable 

than MSCs alone39.  

Thus, a combination Betatrophin is a putative peptide 

hormone known to increase the rate at which beta-

cells undergo cell division.ADMSCs Adipose-derived 
MSCs upon subjection to Betatrophin over expression 40. 

increased human islet viability and β-cell insulin secretion 

in vitro and in vivo, which may be mediated by the 

enhanced anti-inflammatory and anti-apoptotic potential of 

ADMSCs of gene therapy along with cell transplantation 

might prove to be a useful therapeutic option for the 

treatment of diabetes Recent progress in regenerative 

medicine has suggested that Mesenchyme stem cell MSC-

based therapy is a novel potential cure for diabetes39. 

Betatrophin, also known as lipase or angiopoietin-like 8 

was recently described as a potent stimulator of mouse β-
cell proliferation36. Its transient over expression in the liver 

induces β-cell proliferation and improves glucose tolerance 

in young adult mice miR-375 gene when integrated into the 

ADSC genome using lent viral vectors to act as a 

differentiation factor amplified the expression levels of 

PDX1 in differentiated cells by dozens of times and that of 

insulin hundreds of times36. 

PDX1 react with upstream with serial of mRNA-375 gene 

and it is the target of the main of increase in the main role 

in transcription factor miR-375 targets genes involved in 

pancreas development such as SOX17, PAX6and its effect 

genes engaged in proliferation and cell growth, as id3 36. 
The secretion of insulin-regulated by Mirna 375 in 

responses to glucose challenge this means that exocytosis 

of insulin from the beta cell can be regulated by miRNA 

375 direct via Amyotrophic genes as a thermostat of insulin 

of flow as well as cause appropriate advancement of islets  

Langerhans40. 

Adipose tissue is a multipotent MSC typically derived from 

the adipose tissue and there is derived white adipose tissue 

recently44. 

Recent developing cell-based therapy requires a new model 

to bring these new therapies into the clinic because there is 
the complexity of active and heterogeneous cells of 

requiring of GMP facilities and scientific expertise at the 

point of care the need of required for long term follow up 

and the disease-specific modification of the product 15845. 

Specifically, it was found that enzymatic digestion followed 

by the cell culture resulted in a population of cells that is 

culture resulted in a population of cells that we're able to 

differentiate into the adipogenic chondrogenic myogenic 

and MSC-derived EVs suppressed Th1 development and 

inhibited activation of APCs and T cells. They also 

increased the expression of the immunosuppressive 

cytokine IL-10 and suppressed Th17 cell development. IL-
10 has been considered an immunosuppressive cytokine 

because of its association with multiple suppressive 

immune-cell populations. MSC-derived EVs have 

significant potential as an alternative to cell therapy for 

autoimmune diseases prevention estrogens cells45.  

Currently successfully in -vitro method producing insulin 

cells from the stem cell  

There are currently successful in vitro protocols for 

deriving insulin-producing cells from stem cells. These 

cells are functional in vitro and can secrete insulin in 

response to glucose challenges in vivo when transplanted to 

mice46. 

However, there is especially with pancreatic progenitor's 

also alarming data on the formation of tumors and 

teratomas after transplantation to mice 46. Signals such as 

cytokines, growth factors, and even oxygen levels are of 

major importance for the development and differentiation 

of these cells. Such factors cannot be controlled in vivo, 

and there will be large inter-individual differences as well 

as individual fluctuations over time46. The best strategy for 

clinical trials would be to first transplant these cells in a 

macro-chamber which meet the basic needs for beta-cells 

regarding oxygen and nutritional needs 

Many approaches of stem cell therapy for the type1 

diabetes mellitus one of the uses for stem cell replacement 

of the treatment of diabetes and non- functional islets cell in 

the native endogenous pancreas; another one is the use of 

stem cells as an inexhaustible source for islet-cell 

transplantation47. 

By utilizing case stimulator and multiple sgRNA to targets 

the endogenous stimulator of pancreatic transcription factor 

and MSc receptor chemokine48. It may be possible to direct 

the differentiation of Mesenchyme stem cells into surrogate 

IPCs capability of management of immune-modulator 

through ex vivo expansion and transplantation.  

The accomplishment of this investigation upholds the 

proposition of stem cell therapy for novel use of 

transcription record factor of endogenous qualities engaged 

with their pancreatic improvement such there Pdx1, 

Neurod149. Therefore to induce discrimination. 

Advancement in dcase9 transcriptional activity 50. 

Mesenchyme stem cell incoming the multipotent it is not 

only primarily located in the bone marrow tissue it is also 

self-generated there is the isolated from adipose tissue 

Mesenchyme stem cells are capable of participating in islets 

regeneration based on their accommodation removing the 
required to deliver multiple images of transcription cDNA 

for robust gene expression and also say about the capacity 

to generate insulin-producing cells Thus the new generation 

and immune-modulator characteristic of allergenic Msc 

make them natural molecule candidates for stem cell 

therapy51, 52. 

https://en.wikipedia.org/wiki/Peptide_hormone
https://en.wikipedia.org/wiki/Peptide_hormone
https://en.wikipedia.org/wiki/Beta-cell
https://en.wikipedia.org/wiki/Beta-cell
https://en.wikipedia.org/wiki/Cell_division
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Mesenchyme stem cell that is the decrease of the glucose 

level through the paracrine direct Trans differential cell 

producing insulin cell and to the special thing of the to 

control diabetes. Cells may use pro-angiogenic and 

immune-modulator effects 51. 

Mesenchymal stem cells there are provide one to more 

signals for Beta-cell of the regeneration and even re- 

differentiate into local tissue in diabetes candidate. The use 

of autologous umbilical cord stem cells in a child with 

type1 diabetes mellitus resulted in an insignificant 

difference in regular doses of insulin causes a decline in C- 

peptide level53.  

MSc is the harvested from a benefactor cell and cryo-

preserved preceding administration to a preliminary 

member moderating the fluctuation of this the necessity of 

cautiously a trial of clinical preliminary of gathering MSC 

function and growth characteristics. 

Clinical effect on human Stem cell approaches for beta-

cell 

MSc clinical trial in the phenotype that affects the age and 

gender affect the MSC function and its property of the 

growth pancreatic islet and MSC co-transplantation. 

The importance of stem cells for the treatment of diabetes 

mellitus and special thing of the diabetes mellitus is a 

metabolic complication, diabetes mellitus is dependent of 

the type 1 diabetes is insulin-dependent and lack of the 

pancreatic beta-cell54. There is a modification in the 

diabetes of the metabolic state in the changes and also do 
the reversed using the beta cell of the replacement therapy 

this concept is support by the success of pancreas islets 

transplantation56.  

The progression of complications to the eyes, kidneys, and 

nerves can be largely halted by the prevention of 

hyperglycemia57. 

Stem cell transplantation during increase no. of the 

immunosuppressive host cell 

MSc Mesenchymal stem cell have the alternative that 

increases no of the immunosuppressive host cell during 

transplantation of islets to promote the increase of 

immunossresive host cell56,57. Specifically, the human islet 
cell that is transplantation humanized model rat model, 

type1 diabetes Repeated transplantation of human-derived 

MSc stem cell rearing of pancreatic islet cell NOD mice 

suffering from STZ induced diabetes58. 

Stromal cells can promote islet regeneration in diabetic 

animals, the mechanisms of the regenerative process, and 

the appropriate conditions for using these cells for therapy. 

The function of BMCs and BM-derived MSCs in healing 

diabetes in mice57,58. 

The main focus of the review has been the replacement of 

beta-cell. Stem cell research is the advanced technique for 
the treatment of diabetes mellitus eventually provides 

support for diabetes treatment. But it is possible to stem cell 

biology to be an applicant to manipulate the immune 

system such as the loss of the tolerance of type1 diabetes is 

restored53, 52.  

Successes of the transplantation in islet 

There is a potential role of the stem cell that is a 

particularly attractive increase of type2 diabetes is 

dependable.Type-2 diabetes mellitus in the B-cell of the 

replacement and diabetes type1 and type-2 deficiency of 
pancreatic beta-cell and the diabetic state will be reversed 

by the beta cell replacement therapy. The first successful 

transplantation of islets cells in the liver in 1989 there is 

introduced the proof of principle for the cell transplantation 

in diabetic candidates60. There is a potential role of the stem 

cell that is particularly attractive to increase of the type-2 

diabetes is dependable.Type-2 diabetes mellitus in the B-

cell of the replacement and diabetes type1 and type-2 

deficiency of pancreatic beta-cell and the diabetic state will 

be reversed by the beta cell replacement therapy. 

Beta cells in Langerhans of islets cell that is responsible for 

the generated of insulin and then there is the pathology of 
diabetes losses to be attributed to the loss can be beta-cell 

no of function Many factors to be found to be a 

proliferation of Beta-cell. Beta-cell capability to be 

sustained through slow replication 33. 

 

Cell therapy is the most important thing of type1 diabetes 
mellitus therapy and the pancreatic Beta-cell of 

transplantation. Islets cell of transplantation that is the most 

important role in the cure of type1 diabetes mellitus that is 

the most thing of islets beta cell of transplantation through 

injection in an umbilical vein62. 

The most important role of type1 diabetes in beta cell role 

in the design by the genetically to cure artificial beta cells 

of transplantation recently to therapy in the beta cells of 

surrogates that are recently available in the transplantation 

of beta-cell43. 

Stem cell therapies are being investigated, namely the 
potential role of induced pluripotent stem cells iPSCs, 

which can be harvested from almost any somatic cell type 
43, 44. 

Possibility of the stem cell - 

The stem cell that is the capability of the possess the 

production of undifferentiated the daughter cell that is 

pancreatic beta-cell the special thing of the stem cell type. 

The stem cell of the special thing that passes the different 

signal generates. Usually, the embryonic stem cell 

differentiates the pluripotent stem cell that is blastocyst 

mass cell. After four to five days after to fertilize the stem 
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cell 43,44.The potential role of the promise of 

hypoimmunogenic Msc of the deep study of the 

demonstrated ability to stem cell differentiate into 

producing insulin cell as well as amiloride destroyed by the 

immunoglobin. 

The pancreatic beta-cell of a new generation of beta Cell 

Recently added to the capacity to differentiate into the 

IPCS Msc also promoted the endogenous pancreatic beta-

cell by migration to the injured pancreatic beta islet cell. 

The most important role of MSC in the repair process by 

secreting a variety of growth factors and cytokines’ that 

have both paracrine and autocrine actives46,48.  MSC 

migrated to the islet of the streptozotocin-induced in the 

diabetes mice also they are promoted by the repair by the 

primarily by creating a microenvironment that is also give 

allowed the endogenous cells to proliferate and reuptake the 

normal function66. 

CONCLUSION 

The main aim of transplantation is to control blood sugar 

levels and also restoring the Beta-cell function. There is 

tightly to control the blood glucose level it is obtaining the 

intensive insulin therapy but there is has been shown great 

benefits in control the micro and macro vascular 

complication diabetes but there is increased risk of the 

hyperglycemias.The innovative method of the treatment of 

type1 diabetes is based on the transplantation of stem cell 

hematopoietic stem cells. These are taken from the patient 

self bone marrow.  

REFERENCE 

1. Sachan AK, Ch. V. Rao, Sachan NK, Determination of 

Antidiabetic Potential in Crude Extract of Caesalpinia bonducella 

Wild on normal and Streptozotocin Induced Diabetic Rats. 

Research J. Pharm. and Tech 2020.00162.6 

2. Sachan AK, Rao ChV, Sachan NK, An Investigation into 

phytochemical composition of Caesalpinia bonducella Wild from 

Chambal Valley, India. World Appl Sci J 2017; 35 6: 896-901. 

3. Sachan AK, Rao ChV, Sachan NK, Ethnobotanical survey of 

indigenous medicines practiced in Chambal Valley of Uttar 

Pradesh. NISCAIR-CSIR: Bharatiya Vaigyanik evam Audyogik 

Anusandhan Patrika 2015; 232: 132-135. 

4. Sheweita SA, Mashaly S, Newairy AA, et al. Changes in oxidative 

stress and antioxidant enzyme activities in streptozotocin-induced 

diabetes mellitus in rats: Role of Alhagi maurorum Extracts. 

Oxidative Medicine and Cellular Longevity, Hindawi Publishing 

Corporation 2016; 1-8. 

5. Wild S, Roglic G, Green A, et al. Global prevalence of diabetes: 

Estimates for the year 2000 and projections for 2030. Diabetes 

Care 2004; 27:1047-53. 

6. Secrete R, Shaw J, Zimmet P, et al. Diabetes, and impaired glucose 

tolerance. In: Gan D, editor. Diabetes Atlas 2016; 1-8. 

7. International Diabetes Federation, et al. 3rd ed. Belgium: 

International Diabetes Federation; 2006. 

8. Caplan AI, DA Ede, JR Hinchliffe, et al. Muscle, cartilage, and 

bone development and differentiation from chick limb 

mesenchymal cells in-Vertebrate Limb and Somite 

Morphogenesis, ed by, Cambridge, England, Cambridge 

University Press, 1977-199-213. 

9. Zipori .D and Lee F, Introduction of interleukin-3 gene into 

stroma1 cells from the bone marrow alters hematopoietic 

differentiation but does not modify stem cell renewal. Blood 1988-

71586596. 

10. Baron R , Caplan M  ,Neff L , et al. The molecular control of 

muscle and cartilage development. In: 39th Annual Symposium of 

the Society for Developmental Biology, ed by S Subtelney, U 

Abbott, New York, Alan R. Liss, 1981-37-68. 

11. Weissman IL, Stem cells: units of development, units of 

regeneration, and units in evolution. Cell. 2000; 100:157–68.  

12. Pittenger MF, A M Mackay, S C Beck, et al. Multilineage 

potential of adult human mesenchymal stem cells. Science. 1999; 

284:143–7. 

13. Nikulina, S.E., Ciaraldi, T.P., Mudaliar, S., et al. Potential role of 

glycogen synthase kinase-3 in skeletal muscle insulin resistance of 

type 2 diabetes. Diabetes 2000-49, 263271. 

14. Sethi, J.K., Vidal-Puig, A.,et al. Wnt signaling and the control of 

cellular metabolism. Biochem. J. 2010-427, 1e17. 

15. Janich, P and Pascual, G, The circadian molecular clock creates 

epidermal stem cell heterogeneity. Nature 2009- 2011. 480-214. 

16.  L.T. Lock and E.S, Tzanakakis, Stem/progenitor cell sources of 

insulin-producing cells for the treatment of diabetes, Tissue Eng. 

13 2007 1399–1412. 

17. C.J. Schoenherr and D.J. Anderson, The neuron-restrictive silencer 

factor NRSF: a coordinate repressor of multiple neuron-specific 

genes, Science 267 1995 1360–1363. 

18. Blyszczuk, P and Czyz, J, Expression of Pax4 in embryonic stem 

cells promotes differentiation of nestin-positive progenitor and 

insulin-producing cells. Proc. Natl. Acad. Sci. U.S.A. 2003-100, 

998–1003 86. 

19.  Satsuki Miyazaki
 
, Eiji Yamato, Jun-ichi Miyazaki , Regulated 

expression of pdf-1 promotes in vitro differentiation of insulin-

producing cells from embryonic stem cells. Diabetes  2004 53,-

1030–1037.  

20.  Leon-Quinto, T., Jones, J., et al. In vitro directed differentiation of 

mouse embryonic stem cells into insulin-producing cells. 

Diabetologia 2004 -47, 1442–1451. 

21. H. Baharvand, and H. Jafary, Generation of insulin-secreting cells 

from human undeveloped embryonic stem cells, Dev. 

Development. Contrast 2006-48 323e332. 

22. G.H. Mao, G.A. Chen, H.Y. Bai, et al. The inversion of 

hyperglycemia in diabetic mice utilizing PLGA frameworks 

cultivated with islet-like cells got from human embryonic stem 

cell, Biomaterials 30 2009-1706e1714. 

23. Teo AK, Wagers AJ, Kulkarni RN, et al. New opportunities: 

harnessing induced pluripotency for discovery in diabetes and 

metabolism. Cell Metab. 2013-18:775–91. 

24. Russ HA, Parent AV, Ringler JJ, et al. Controlled enlistment of 

human pancreatic ancestors produces useful beta-like cells in vitro. 

EMBO J. 2015; 34:1759–72. 

25. Clark GO, Yochem RL, Axelman J, et al. Glucose responsive 

insulin creation from human early-stage germ EG cell subsidiaries. 

Biochim Biophys Res Commun. 2007;356:587–9. 

26. Soleimanpour SA, Ferrari AM, Raum JC, et al. Diabetes 

susceptibility genes Pdx1 and Clec16a function in a pathway 

regulating mitophagy in β-cells. Diabetes. 2015;64:3475–3484.   

27. McKenna B, Guo M, Reynolds A, et al. Dynamic recruitment of 

functionally distinct Swi/Snf chromatin remodeling complexes 

modulate Pdx1 activity in islet β cells. Cell Rep. 2015;10:2032–

2042.   

28.  Wang X, Lei XG, Wang J, et al. Malondialdehyde regulates 

glucose-stimulated insulin secretion in murine islets via the 

TCF7L2-dependent Wnt signaling pathway. Mol Cell 

Endocrinol. 2014;382:8–16.   

https://pubmed.ncbi.nlm.nih.gov/?term=Mackay+AM&cauthor_id=10102814
https://pubmed.ncbi.nlm.nih.gov/?term=Beck+SC&cauthor_id=10102814
https://pubmed.ncbi.nlm.nih.gov/?term=Miyazaki+S&cauthor_id=15047618
https://pubmed.ncbi.nlm.nih.gov/?term=Yamato+E&cauthor_id=15047618
https://pubmed.ncbi.nlm.nih.gov/?term=Miyazaki+J&cauthor_id=15047618


Pugazhendy  et al                                                             Asian  Journal of Pharmaceutical Research and Development. 2021; 9(1): 190-

197 

ISSN: 2320-4850                                                                                        [197]                                                                         CODEN (USA): AJPRHS 

29. Burrows GG, Vanʼt Hof W, Newell LF, et al. Dissection of the 

human multipotent adult progenitor cell secretome by proteomic 

analysis. Stem Cells Transl Med  2013  2:745–757.  

30. Daoud J, Rosenberg L, Tabrizian M, et al. Pancreatic islet culture 

and preservation strategies: advances, challenges, and future 

outlook. Cell Transplant 2010 19:1523.  

31. Stubbs SL, Hsiao ST, Peshavariya HM, et al. Hypoxic 

preconditioning enhances the survival of human adipose-derived 

stem cells and conditions endothelial cells in vitro. Stem cells and 

development. 2012; 2111:1887–96. 

32. Krampera M, Cosmi L, Angeli R, et al. Role for interferon-gamma 

in the immunomodulatory activity of human bone marrow 

mesenchymal stem cells. Stem cells. 2006; 24 2:386–98.  

33. Yao Y, Zhang F, Wang L, et al. Lipopolysaccharide 

preconditioning enhances the efficacy of mesenchymal stem cell 

transplantation in a rat model of acute myocardial infarction. 

Journal of biomedical science. 2009; 16:74 

34. Arden, G. B. and Sivaprasad.S, The pathogenesis of early retinal 

changes of diabetic retinopathy. Doc Ophthalmol 124, 15–26 

2012.  

35. Si, Y. L., Zhao, Y. L.Hao, H. J., et al. MSCs: biological 

characteristics, clinical applications, and their outstanding 

concerns. Ageing Res Rev 10, 93–103 2011. 

36. Zhang, W., Wang, Y., Kong, J. et al. Roles of Wnt/β-catenin 

signaling in retinal neuron-like differentiation of bone marrow 

mesenchymal stem cells from nonobese diabetic mice. J Mol 

Neurosci 49, 250–61 2013. 

37. Zhang R, and Lipasin, a novel nutritionally-regulated liver-

enriched factor that regulates serum triglyceride levels. Biochim 

Biophys Res Commun. 424:786–792. 2012.  

38. Quagliarini F, Wang Y, Kozlitina J, et al. Atypical angiopoietin-

like protein that regulates ANGPTL3. Proc Natl AcadSci USA. 

109:19751–19756. 2012. 

39. Li X.and MiR-375, et al. A microRNA related to diabetes. Gene 

2014; 533:1e4. 

40. Poy MN, Eliasson L, Krutz,feldt J, et al. A pancreatic islet-specific 

microRNA regulates insulin secretion. Nature 2004;432:226e30 

41. Dai R, Wang Z, Samanipour R, et al. Adipose-derived stem cells 

for tissue engineering and regenerative medicine applications. 

Stem Cells Int 2016;2016 :6737345. 

42. Wankhade UD, Shen M, Kolhe R,et al. Advances in adipose-

derived stem cell isolation, characterization, and application in 

regenerative tissue engineering. Stem Cells Int 2016; 

2016:3206807. 

43. Trounson A, DeWitt ND, Feigal EG, et al.  The Alpha Stem Cell 

Clinic: A model for evaluating and delivering stem cell-based 

therapies. Stem cells translational medicine 2012; 1:9–14. 

44. Zuk PA, Zhu M, Mizuno H, et al. Multilineage cells from human 

fat tissue: Implications for cell-based treatments. Tissue Eng 

2001;7:211–228. 

45. Konermann S, Brigham MD, Trevino AE, et al. Genome-scale 

transcriptional actuation by a designed CRISPR-Cas9 complex. 

Nature. 2015;5177536:583.8 . 

46. Gimenez CA, Ielpi M, Mutto A, et al. CRISPR-on framework for 

the enactment of the endogenous human INS quality. Quality 

There. 2016;236:543.7. 

47. Black Joshua B, Adler Andrew F, Wang, et al. Directed epigenetic 

renovating of endogenous loci by CRISPR/Cas9-based 

transcriptional activators straightforwardly changes fibroblasts 

over to neuronal cells. Cell Stem Cell. 2016; 193:406. 14. 49. 

48. Kusiak B, Cleto S, Perez-Pinera P, et al. Engineering synthetic 

gene circuits in living cells with CRISPR technology. Trends 

Biotechnology. 2016; 347:535 .47. 

49. Li X, Ling.Q, Wang Y, et al. Human Placenta-Derived Adherent 

Cells Prevent Bone Loss, Stimulate Bone Formation, and Suppress 

Growth of Multiple Myeloma in Bone. Stem Cells 2011; 29:263-

73. 

50. Abdi R, Fiorina P, Adra CN, et al. Immunomodulation by 

mesenchyme stem cells: a potential therapeutic strategy for type 1 

diabetes. Diabetes 2008; 57:1759-67. 

51. Lechner A, Yang YG, Blacken RA, et al. No evidence for 

significant transdifferentiation of bone marrow into pancreatic ß-

cells in vivo. Diabetes 2004;53:616-23. 

52. Figliuzzi M, Bonandrini B, Silvani S, et al. Mesenchymal stem 

cells help pancreatic islet transplantation to control type 1 diabetes. 

World J Stem Cells 2014; 6:16372.  

53. Hematite P, Jaehyup K, Stein AP, et al. Potential role of 

mesenchymal stromal cells in pancreatic islet transplantation. 

Transplant Rev 2013; 27:21-9. 

54. Gruessner AC and Sutherland DE. Pancreas transplant outcomes 

for United States US and non-US cases as reported to the United 

Network for Organ Sharing UNOS and the International Pancreas 

Transplant Registry IPTR as of June Clin Transplant. 2005; 

19:433–455.  

55. Alejandro R, Barton FB, Hering BJ,et al. Collaborative Islet 

Transplant Registry  2008 Update from the Collaborative Islet 

Transplant Registry. Transplantation. 2008; 86:17831788.  

56. Nathan DM, Zinman B, Cleary PA, Orchard TJ 2009; 169:1307–

1316.   

57. Abdi R, Fiorina P, Adra CN, et al. Immunomodulation by 

mesenchymal stem cells: a potential therapeutic strategy for type 1 

diabetes. Diabetes. 2008; 57:1759–1767.  

58. Hess D, Li L, Martin M, et al. Bone marrow-derived stem cells 

initiate pancreatic regeneration. Nat Biotechnol. 2003;21:763–770.  

59. Lee RH, Seo MJ, Reger RL,et al. Multipotent stromal cells from 

human marrow home to and promote repair of pancreatic islets and 

renal glomeruli in diabetic NOD/SCID mice. ProcNatlAcadSci 

USA. 2006;103:17438–17443. 

60. Tseng YH, Cypress AM, Kahn CR, et al. Cellular bioenergetics as 

a target for obesity therapy. Nat Rev Drug Discover. 2010;9:465–

482.  

61. Scharp DW, Lacy PE, Santiago JV, et al. Results from our first 

nine intraportal islet allografts in type 1, insulin-dependent diabetic 

patients. Transplantation. 1991;51:76–85.  

62. Sachs DH and Bonner-Weir S 2000, New islets from old. Nat Med 

6: 250-251.  

63. Madec AM, Mallone R, Afonso G, et al. Mesenchymal stem cells 

protect NOD mice from diabetes by inducing regulatory T 

cells. Diabetologia. 2009;52:1391–1399.   

64. Rackham CL, Chagastelles PC, Nardi NB, Co-transplantation of 

mesenchymal stem cells maintain islet organization and 

morphology in mice. Diabetologia. 2011;54:1127–1135.   

65.  Gabr MM, Zakaria MM, Refaie AF, et al. Insulin-producing cells 

from adult human bone marrow mesenchymal stem cells control 

streptozotocin-induced diabetes in nude mice. Cell 

Transplant2012;21:997–1009.   

66. Caplan AI and Dennis JE, Mesenchymal stem cells are trophic 

mediators. J Cell Brioche. 2006; 985:1076–84. 

67. Chen L, Tredget EE, Wu PY, et al. Peregrine factors in  

mesenchymal stem cells recruit’s macrophages and endothelial 

lineage cells to enhance wound healing. PLoS ONE. 2008; 

34:e1886. 

68. Yi P, and Melton DA, Betatrophin: A hormone that controls 

pancreatic β cell proliferation. Cell. 153:747–758. 2013.

 


