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Abstract 
 
Type 1 diabetes mellitus, also known as T1DM, is the most frequent form of chronic autoimmune 
sickness found in young people. It is characterised by a lack of pancreatic cells, which ultimately results 
in hyperglycemia and an insulin shortage. It is not possible for exogenous insulin, whether it is taken 
orally or injected, to take the place of the insulin that is created naturally by a pancreas that is working 
properly. Pancreas and islet transplantation have only relatively lately been recognised as viable 
therapeutic options for type 1 diabetics seeking to reestablish normal levels of glucose control in their 
bodies. There is a major shortage of pancreases and islets derived from human organ donors, challenges 
related with transplantations, a high cost, and limited procedural availability. These are just some of the 
constraints that prevent the widespread application of these treatments. There has been some work 
done in order to better serve the ever-increasing population of people who are living with type 1 
diabetes. Stem cell therapy has the potential to one day be utilised to treat patients suffering from Type 
1 diabetes and entirely cure the condition. The advent of research into stem cell therapy for a variety of 
diseases has coincided with the documentation of progress made in the treatment of type 1 diabetes 
using stem cells. But there are still a lot of unanswered problems that need to be resolved before stem 
cell therapy can be considered a therapeutically feasible option for diabetes patients. In this article, we 
will discuss various methods for isolating insulin-producing cells (IPCs) from a wide variety of progenitor 
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Introduction  
All types of diabetes mellitus (DM) result from 
the pancreas's inability to produce enough 
insulin to maintain normal blood sugar levels in 
the body. Exogenous insulin injection, insulin-
stimulating drugs, insulin-resistance-lowering 
pharmaceuticals, and β -cell mass replacement 
are all viable options for bringing blood sugar 
levels back under physiological control (the 
producers of insulin)1. Regaining the pancreas's 
lost functional cell mass through regeneration is 
a promising treatment option. Islet 
transplantation from cadavers, activation of 
endogenous regeneration, and delivery of stem 
cell-derived cells are some of the current 
methods used to replace damaged cells in the 
pancreas2. Successful transplantation of 
pancreatic islets has been shown to restore 
functional capacity to islets that have been 
damaged. In order to maintain metabolic 
regulation for a year after transplantation, 
however, at least 2 million cells per kg body 
weight must be transplanted3. This creates a 
shortage of healthy islets for use in this context. 
Stem cell therapy has the ability to deliver 100-
200 million cells per graft, ushering in a new era 
of cell replacement therapy as the success rate 
of producing glucose sensitive β -like cells from 
human stem cells increases4-6. The current 
epidemiologic burden of diabetes, worldwide 
and especially in Latin America, urges the 
scientific community to focus on the key 
influencers of endogenous cell regeneration 
that can be applied to increase the successful 
rate of differentiated functional cells in the 
hopes that in the near future, the load of 
diabetic patients will be alleviated through stem 
cell therapy. Stem cell research in Latin America 
has progressed slowly but surely. This review 
will focus on ideal ways for collecting stem cell-
derived cells, since their development is being 

driven by the regional epidemiology and 
expenses of DM7. 
 
All forms of diabetes mellitus (DM) are brought 
on by an inability of the pancreas to produce an 
adequate amount of insulin8. The infusion of 
exogenous insulin, drugs that promote insulin 
production, pharmaceuticals that lower insulin 
resistance, and the replacement of the β cell 
mass are some of the methods that are 
available for bringing blood sugar levels back 
under physiological control. Other methods 
include the use of insulin that is produced in the 
body naturally (the producers of insulin). It's 
possible that one potential treatment would 
involve regenerating the lost functional cell 
mass in the pancreas9. At the moment, 
damaged β cells in the pancreas can be 
replaced by means such as cadaveric islet 
transplantation, activation of endogenous 
regeneration, and injection of stem cell-derived 
cells. If the transplantation of pancreatic islets is 
successful, normal function can be restored, 
and the number of islets that were lost as a 
result of the injury can also be restored10. 
However, this strategy is currently limited 
because of the significant amount of healthy 
islets that are required for one year of 
metabolic regulation following transplantation 
(at least 2 million cells per kg of body weight). 
As the success rate of creating glucose sensitive 
β -like cells from human stem cells grows, a new 
era of β cell replacement therapy has been 
ushered in. This new era has been ignited by 
the likelihood that stem cell therapy might 
provide between 100 and 200 million β cells 
each graft11. The current epidemiologic burden 
of diabetes, which is felt all over the world and 
particularly in Latin America, compels the 
scientific community to focus on the key 
influencers of endogenous cell regeneration. 
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This is done in the hope that, in the not-too-
distant future, stem cell therapy will be able to 
reduce the burden that is placed on diabetic 
patients. Specifically in Latin America12-14. In 
spite of its glacial pace, stem cell research has 
made substantial progress in Latin America 
despite the region's slow progress. This review 
will concentrate on the most effective methods 
for obtaining stem cell β -derived cells, as this is 
where local stem cell researchers in the area 
are investing the majority of their time and 
effort due to the high prevalence of DM and the 
accompanying costs in this particular location. 
 
Costs and prevalence of type 2 diabetes in 
Latin America 
It wasn't until the 1950s and 1960s that 
researchers in Latin America and the Caribbean 
began compiling accurate data on the 
frequency of diabetes mellitus in adult 
populations15. According to data that was 
published by Barceló in 2001, the incidence of 
type 1 diabetes ranged from 0.1 cases of the 
condition occurring per 100,000 people in 
Venezuela to 17.4 cases of the condition 

occurring per 100,000 persons in Puerto Rico. 
Despite this, the authors called attention to the 
minimal literature that exists on the prevalence 
of type 2 diabetes in the LatAm region and 
emphasised how close to nonexistent diabetes 
surveillance is in that region. 
Estimates for the prevalence of diabetes 
mellitus in Latin America from 2005 to 2021 
have varied widely, depending on the source of 
the data, from 3% all the way up to 36.3% of 
the population (Fig. 1). Some of the national 
surveys that we looked at measured the 
prevalence of diabetes by using samples that 
were representative of the population and 
sampling methods that were similar to those 
used for the population as a whole (for 
example, multi-stage, clustered, and 
probabilistic sampling), while others 
concentrated on particular geographic regions 
or communities, recruited participants from 
clinical settings, or focused on particular age 
groups16. Because of the large age gap that 
existed across the various study populations, 
there was also considerable fluctuation in the 
data that had been adjusted for age.
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2021 Global Diabetes  Prevalence 

Images may be subject to copyright. ©  RF  
Fig: 1 Global distribution diabetes prevalence in 2021 

Clinical Aspects and Treatment of Diabetes 
Diabetes is a disease with a difficult physiology 
and therapy, which requires a wide variety of 
approaches to care due to the complexity of 
both aspects of the condition. Patients 
diagnosed with diabetes are expected to take 
an active role in their own care and treatment. 
Patients see improved results when they 
restrict carbohydrates and overall calorie 
intake, engage in consistent physical activity 
(for more than 150 minutes per week), and 
conduct independent glucose monitoring. It is 
sometimes necessary to continue treatment for 
the rest of one's life in order to prevent more 
complications17. The ideal range for glucose is 
between 90 and 130 mg/dL, and the HbA1c 
should be below 7%. Although it is critical to 
keep a healthy blood glucose level, it is possible 
to develop hypoglycemia if therapy is 
administered too quickly18. 
The administration of insulin is the primary 
focus of treatment for diabetes mellitus type 1, 

which might take the form of daily injections or 
an insulin pump. Alterations to one's lifestyle, 
such as eating more healthily and engaging in 
greater physical activity, may be all that is 
required to control type 2 diabetes, at least 
initially. Therapies that enhance insulin 
sensitivity or boost the synthesis of insulin by 
the pancreas are potentially a possibility19. 
Different drug subclasses include things like 
biguanides (like metformin), sulfonylureas, 
meglitinides, alpha-glucosidase inhibitors, 
thiazolidinediones, glucagonlike-peptide-1 
agonists, selective dipeptidyl peptidase IV 
inhibitors (DPP-4), amylin mimetics, and 
sodium-glucose transporter-2 (SGLT-2) inhibitor 
Metformin is a first-line medication for diabetes 
that lowers plasma glucose levels both when 
the patient is fasting and after they have 
eaten20. Patients diagnosed with type 2 
diabetes who are unable to adequately 
maintain their glucose levels, particularly those 
who are in the later stages of the disease, may 
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require extra insulin therapy. People who are 
morbidly obese have a chance of regaining 
normal glucose levels after undergoing bariatric 
surgery. Individuals who have not responded 
well to previous therapies and who furthermore 
struggle with significant co-morbidities are ideal 
candidates for therapy21. GLP-1 agonists like 
liraglutide and semaglutide, which both have 
the same effect, are linked to improved 
cardiovascular outcomes. It has been 
demonstrated that the SGLT-2 inhibitors 
empagliflozin and canagliflozin improve 
cardiovascular outcomes, and it is possible that 
these drugs might have renoprotective and 
heart failure preventing properties. 
Checkups should be maintained on a consistent 
basis for those who have diabetes because 
microvascular complications are a key cause for 
concern regarding their health. Medical tests of 
the retina that are performed on a regular basis 
by skilled specialists are able to detect diabetic 
retinopathy. A neurologic evaluation that 
utilises monofilament testing can be used to 
identify patients with neuropathy who are at a 
high risk for amputation22. Patients who have 
neuropathy might not feel any discomfort in 
their feet; as a result, their doctors might 
recommend that they check their feet every day 
for any lesions. It is probable that diabetics will 
need to take low dosages of tricyclic 
antidepressants, duloxetine, anticonvulsants, 
topical capsaicin, and pain medications in order 
to achieve adequate management of their 
neuropathic pain23. In addition to measuring 
GFR, analysing the urine for microalbumin can 
reveal early renal problems owing to diabetes if 
albuminuria is more than 30 mg/g creatinine. 
Because of their antiproteinuric effect, 
angiotensin-converting enzyme (ACE) inhibitors 
and angiotensin receptor blockers (ARBs) are 
the drugs of choice for preventing the 

progression of microalbuminuria to 
macroalbuminuria in patients with type 1 and 
type 2 diabetes mellitus24. 
The Food and Drug Administration (FDA) has 
given the go-ahead for the use of pregabalin 
and duloxetine in the treatment of diabetic 
peripheral neuropathy25. Tricyclic 
antidepressants and anticonvulsants are two 
types of medications that have been tested in 
the treatment of diabetic neuropathy's painful 
symptoms, with varied degrees of efficacy. 
In addition, the American Diabetes Association 
recommends having your blood pressure 
checked regularly, with a goal of maintaining a 
systolic reading of 130 mm Hg and a diastolic 
reading of 85 mm Hg26. In the pharmacological 
treatment of hypertension in diabetics, 
common medications include calcium channel 
blockers, beta-blockers, diuretics, angiotensin-
converting enzyme inhibitors, and angiotensin 
receptor blockers. Angiotensin-converting 
enzyme inhibitors are also sometimes utilised27. 
According to the guidelines provided by the 
American Diabetes Association, a person's level 
of low-density lipoprotein cholesterol (LDL-C) 
should be less than 100 mg/dL if there is no 
evidence of cardiovascular disease (CVD), and 
less than 70 mg/dL if atherosclerotic 
cardiovascular disease (ASCVD) is present 
(ADA). Utilization of statins is the usual first step 
in the treatment of dyslipidemia in diabetic 
patients. Although it is still unclear whether or 
not aspirin is effective in preventing 
cardiovascular events in diabetics, the American 
Diabetes Association (ADA) suggests that 
diabetic patients who are at a high risk for 
cardiovascular events may benefit from taking 
low doses of aspirin28. This is despite the fact 
that the effectiveness of aspirin in preventing 
cardiovascular events in diabetics is still up for 
debate. 

 
 
 
  

7985

http://www.neuroquantology.com/


NeuroQuantology|July2022|Volume20|Issue8| Page 7981-7996|doi:10.14704/nq.2022.20.8.NQ44824 
Nirmal Joshi  et al/ REVIEW ON PANCREATIC β CELL REGENERATION: POTENTIAL DRUG THERAPY FOR DIABETES MELLITUS 

 

eISSN1303-5150                                                                                                                                                                           www.neuroquantology.com                                                     
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

 

 
Fig: 2   Clinical Aspects medication & its Treatment in Diabetes 

Stem cell-derived therapies for the treatment 
of diabetes 
As a result of recent progress made in the 
differentiation of human stem cells into 
pancreatic islet cells, there are now obvious and 
workable alternatives to the more conventional 
therapy methods for type 1 diabetes and type 2 
diabetes that were previously discussed. These 
alternatives have been made possible as a 
result of recent developments in the field of 
stem cell research29. In the past ten years, there 
has been considerable progress made in the 
capacity to create functional beta cells from 
human stem cell populations. This ability was 
first demonstrated in 2006. The fundamental 
concept is to duplicate, to the greatest extent 
possible, the developmental path taken by 
pluripotent stem cells in an embryo that is still 
in the process of developing (from definitive 
endoderm to pancreatic endoderm to 
endocrine progenitors to pancreatic islet cells; 
see Fig. 3). Isolating hormone-positive beta cells 
that are capable of producing insulin in 
response to glucose has been the primary focus 
of study in relatively recent times (GSIS)30. 
There are a number of research facilities 

working on the development of artificial beta 
and islet cells that can one day replace human 
islets because they are capable of performing 
the same functions as human islets. There are 
clinical trials that use pancreas progenitors that 
have been produced from stem cells and have 
the potential to mature into functional beta and 
islet cells. These clinical trials are currently 
being conducted. This article provides a 
comprehensive review of the current state of 
research concerning the differentiation of 
human embryonic stem cells into pancreatic 
islet cell types (hESC)31. 
Despite significant progress made in the 
generation of insulin-producing cells from 
human embryonic stem cell populations, a cell 
that is fully functional and replicates all of the 
properties of endogenous beta cells has not yet 
been discovered. It is prudent to develop a "full 
complement" of islet cells since beta cells in 
vivo do not exist independently of the intricate 
three-dimensional architecture of the islets of 
Langerhans (Figure 3). In point of fact, it has 
been found that the intricate cytoarchitecture 
of the islet plays a significant role in the 
maintenance of the activity of beta cells. The 
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behaviour of beta cells in isolation is distinct 
from the behaviour of beta cells within intact 
islets32. It has been demonstrated that the GSIS 
is compromised in single beta cells that are 
isolated from the rest of the islet, with higher 
basal insulin production and decreased peak 
insulin secretion in response to glucose. This is 
in comparison to complete islets. It is essential 
to have gap junctions, in particular Connexin-
36, as well as other mechanisms for 

coordinating cell-cell communication in order to 
maintain the coupling of beta cells and the 
synchronisation of the islets with insulin 
oscillations33. Methods for replicating 
endogenous islet structure, cell-cell 
interactions, and communication with the islet 
environment will need to be studied alongside 
those for generating the human embryonic 
stem cell-derived unit that functions the most 
ideally in order to rescue diabetics. 

 
Fig:3 Producing IPCs using a person's own adult stem cells as the starting material. Adult pancreatic 
stem cells are a candidate for serving as a source of IPCs. Both adult islet NIPs and pancreatic ductal 
cells have been employed with great success in order to generate fully functional islet precursor cells 
(IPCs). Throughout the course of embryonic development, both the liver and the pancreas are derived 
from the same endoderm progenitors. IPCs can form when liver cells undergo transdifferentiation as a 
result of the ectopic synthesis of pancreatic transcription factors. It has been demonstrated that a 
certain subpopulation of highly pluripotent cells known as HLSCs are able to create IPCs when grown 
in vitro. Stem cells extracted from bone marrow can be used to create clusters of insulin-producing 
cells. 
In rodent models, the beta cells that are located 
in the middle of the pancreatic islets are 
surrounded by alpha cells, delta cells, and 
pancreatic polypeptide (PP) cells34. Each of 

these cell types secretes hormones that help 
maintain a normal level of glucose in the blood. 
In mouse models of diabetes, alpha, delta, and 
PP cells intermix with beta cells inside the islet 
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core, which indicates an abnormal islet 
architecture. This architectural arrangement 
promotes homologous cell-cell interactions, 
which are important for optimal islet function. 
The severe compartmentalization seen in 
rodent islets is absent in human islets, which 
instead include a more even distribution of 
endocrine cell types across the islet and fewer 
heterologous cell-cell interactions. It has been 
discovered that the endocrine subtypes are not 
always distributed evenly across the mouse and 
human islets. In some instances, the human 
islets are more alpha (40%) and beta (50%) cell 
dominated than the mice islets35. There are 
some compositional and structural differences 
between mouse and human islets, and these 
differences have been linked to the functional 
differences that exist between mouse and 
human islets. There are some functional 
differences between mouse and human islets. 
As a result of the fact that human islets do not 
contain as many homologous beta cell 
interactions as murine islets do, the release of 
insulin in response to glucose stimulation is 
asynchronous in human islets. This finding 
suggests that beta-beta intercellular contacts 
are responsible for coordinating the 
homogenous and synchronous release of insulin 
in murine islets36. Single cell sorting and 
sequencing have shown encouraging results, 
which lend support to the concept that multiple 
beta cell subtypes exist in human islets. 
 Beta cell activity is also determined by 
communication with non-endocrine cell types 
that are present in the islet niche. These non-
endocrine cell types include endothelial, 
perivascular, neuronal, and mesenchymal cells. 
Islets of the pancreas in particular are highly 
vascularized, and it is a commonly held opinion 
that beta cells start connections with 
endothelial cells in order to provide one-of-a-
kind ultrastructural traits at their interface. The 
cytokine known as vascular endothelial growth 
factor A (VEGF-A), which is secreted by 
endocrine cells, is the initial factor that draws 
endothelial cells into an islet that is in the 

process of forming in the pancreas. Endothelial 
cells are responsible for the production and 
secretion of the islet basement membrane37. 
This membrane is assumed to play an important 
part in the development, survival, and function 
of beta cells. Endothelial cells also secrete other 
proteins. The research team led by Otonkoski 
discovered that human islets contained two 
basement membranes, one of which 
surrounded the endothelium and the other of 
which surrounded the beta cells. It stands to 
reason that beta cells produced from hESC may 
fare better in vitro if they were provided with a 
more realistic representation of the specialised 
interaction that takes place between beta cells 
and supporting cells in the natural environment 
in which beta cells reside. 
Endothelial cells and pericytes, which are 
located in the mural layer of the vascular islet 
niche, are the two types of cells that can be 
found in this specialised environment. Pericytes 
are cells that wrap around the tubes that are 
made by endothelial cells38. They do this to 
provide structural support, to encourage the 
development of mature blood arteries, and to 
regulate the proliferation, survival, and function 
of endothelial cells. Pericytes also play a role in 
promoting the development of mature blood 
arteries. Pericyte loss in the adult rat islet 
results in lower insulin expression, total insulin 
content, and glucose-clearing, according to a 
study that utilised genetic ablation; however, 
the specific role of pericytes in normal islet 
function is still unknown. 
Generation of Induced Pluripotent Stem Cells from 
Urine 
The process of reprogramming, which refers to the 
transformation of somatic cells into induced 
pluripotent stem cells (iPSCs) using exogenous 
factors, has the potential to be used in personalised 
regenerative medicine. It also has the potential to 
produce useful in vitro models of human diseases or 
toxology, and it can be used in either of these 
applications. 3,4 Human iPSCs have been derived 
from a variety of different sources, including skin 
(keratinocytes and fibroblasts), extraembryonic 
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tissues, and cord blood. Reprogramming from 
various tissues has been achieved with varying 
frequency, demonstrating that the cells of origin are 
a significant contributing factor in the decision-
making process. Researchers are now suggesting 
that iPSCs may maintain the epigenetic memory of 
their cells of origin in addition to accumulating 
additional defects39. It is crucial, for this reason, to 
determine all of the cell types from which iPSCs can 
be produced and to identify the benefits and 
drawbacks of each of these cell types. The ideal cell 
source would be one that was readily available, 
adaptable, and applicable everywhere (any age, sex, 
ethnic group, and body condition). Because 
neonatal tissues are not routinely kept in most 
countries, the former criteria eliminates them, while 
the later consideration eliminates many of the cell 
types that have been employed up to this point. It's 
possible that dermal fibroblasts are the type of cell 
that's used for reprogramming the most often. 
However, in order to accomplish this, a biopsy is 
necessary, and candidates are occasionally 
encouraged to decline the opportunity to donate 
tissue. In addition, the treatment should not be 
performed on patients who have burns or skin 

conditions that are potentially lethal, such as severe 
epidermolysis bullosa. Recent studies have shown 
that it is possible to reprogram cells from the 
peripheral blood without the need for CD34+ cell 
mobilisation. The technique is not too intrusive and 
just requires a tiny amount of blood to be drawn. 
However, the efficiency was modest (between 
0.0008% and 0.1%), and the primary target is 
mature T cells carrying certain T cell receptor 
rearrangements40. This presents a limitation for 
some possible applications because of the nature of 
the target cells. In addition, there are some 
circumstances in which giving or receiving blood 
may be fraught with risk (for example, due to a 
person's religious beliefs), and the reprogramming 
may be troublesome for individuals who suffer from 
blood illnesses (such as haemophilia and leukaemia) 
or immunodepression (e.g., cancer and AIDS). 
During the course of our investigation into the best 
possible sources of tissue, we were able to derive 
human iPSCs from periosteal membrane, adipose 
stem cells, and extraembryonic tissues. Exfoliated 
renal tubular cells can be found in urine, and these 
cells were used to generate iPSCs, which we report 
here. 
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FIG: 4 Collecting and analysing urine cells. A. Strategy for collecting urine. Phase contrast (B) images of 
urine cells (UC) taken at varying time points following collection. The most dominant cells are those of 
type 1. Type 2 cells are listed last. D, day (also hereafter). The distance between the two scale bars is 
one hundred metres. Examining RPTECs, fibroblasts, and urine cells with confocal 
immunofluorescence microscopy for specific markers (C). E-cadherin, -catenin, zonula occludens-
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protein 1 (ZO-1), and keratin 7 are junction markers; KRT7, keratin 7; scale bars, 40 m. All donor (D) 
cells used in this study were screened for the appropriate markers using quantitative real-time PCR, 
with the findings normalised to skin fibroblasts. The RPTECs were used as a benchmark to ensure 
consistent high quality. Group 2-transporter solute Specifically, proximal tubule of the kidney contains 
SLC2A1. 
 
The kidneys include an extensive tubular 
network that, when combined, has a surface 
area that is more than that of the epidermis. 
The number of cells that have broken free from 
their cellular moorings in the tubular system 
and farther downstream regions of the urinary 
tract and are found in urine ranges anywhere 
from 2,000 to 7,000. (the ureters, the bladder, 
and the urethra). These cells, which will be 
referred to as urine cells from this point on, are 
not only unharmed but also completely 
functional, making them suitable for use in in 
vitro research. Not to mention, they may be 
gathered anywhere, without the need for any 
kind of medical intervention, and they can 
easily be multiplied. In addition, they have the 
capability of being quickly multiplied (fig:4 A). 
There were squamous cells (presumably from 
the urethra) and a few blood cells (mainly 
erythrocytes) in the beginning, but after three 
to six days, these were replaced by small 
colonies that expanded fast. It is likely that the 
squamous cells originated in the urethra. 
Because of the way these colonies looked, we 
were able to categorise them as either type 1 or 
type 2 (Fig4B). This finding is in line with results 
on the isolation of urine cells that were 
previously published in another setting41. 
Characteristics of an epithelial phenotype were 
shown by the growth of type 1 cells, which 
included becoming rounder and moving closer 
to their neighbours. Type 2 cells were the 
predominant variety because they were the 
most advanced in terms of length and 
distribution. In some of the samples, each 
colony was composed of only one of the two 
distinct types of cells, and in others, there was a 
mixture of the two. After the cell densities in 
each culture had been optimised, they were 
pooled together and then subdivided for the 

purposes of analysis and reprogramming. 
According to the results of immunofluorescence 
microscopy, the cell-cell connections in the 
areas that were rich in type 1 cells were 
properly created (fig 4 C). They also displayed 
other markers such as CD13, which is located in 
the renal proximal tubules, and keratin 7, an 
intermediate filament keratin that is also 
expressed by epithelial cells. Both of these 
keratins are detected in epithelial cells (fig 4C). 
The quantitative real-time PCR, often known as 
qPCR, offered up some more supporting 
evidence for an epithelial origin (Fig4D). Using 
fibroblasts and epithelial cells taken from the 
proximal renal tubule, controls for 
immunofluorescence and quantitative 
polymerase chain reaction were carried out. In 
Type 2 cell-enriched cultures, comparable 
immunofluorescence patterns were seen, but at 
a lower intensity and with a more diffuse 
distribution (data not shown); qPCR results 
were likewise consistent (Figure 4, C and D). In 
all instances, the fibronectin and vimentin 
stains were not very strong. Both of these 
proteins are associated with fibroblasts (Figure 
4C). These data lend support to the hypothesis 
that both types of cells start from the 
epithelium. Furthermore, they imply that type 2 
cells emerge from a process that involves partial 
epithelial dedifferentiation. 
Immune modulation in stem cell therapy for 
T1DM. 

Since it was initially introduced, SCT has 
gained popularity and been demonstrated to be 
useful in a number of new contexts for the 
management of common diabetic problems. 
This is due to the fact that it can reduce insulin 
resistance and improve glucose control. 
Research in these areas is centred on the 
complications of diabetes, such as diabetic 
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retinopathy (DR), diabetic neuropathy (DN), and 
diabetic nephropathy (DN), which develop in 
cells that are especially vulnerable to the 
chronic hyperglycemia exposure that is 
characteristic of diabetes. These complications 
include diabetic retinopathy (DR), diabetic 
neuropathy (DN), and diabetic nephropathy 
(DN) (DNP). Because around 80 percent of 
persons with type 1 diabetes are at risk for DR, 
this is an important concern42. Ischemia of the 
retina is caused by a chain reaction that begins 
with persistent, low-grade inflammation, 
continues with the degeneration of retinal 
endothelial cells, and is completed by a 
reduction in blood flow to the retina. This 
results in the retina not receiving enough blood. 
A paradoxical compensatory mechanism known 
as neovascularization is at work in the advanced 
stages of DR. This reaction results in the 
formation of weak vessels that eventually burst 
and cause more damage and, in many cases, 
blindness. Both nonproliferative diabetic 
retinopathy (NPDR) and proliferative diabetic 
retinopathy (PDR) are popular classifications of 
diabetic retinopathy patients. These 
classifications are based on the amount of 
visible neovascularization (PDR). Treatments for 
DR that are now considered to be the gold 
standard include laser photocoagulation, 
vitrectomy, corticosteroids, and antivascular 
endothelial growth factor therapy. The primary 
objective of these treatments is to arrest the 
progression of the disease36. The regeneration 
capabilities of SCT offer promise for a disease 
called DR, which does not currently have any 
treatments available. During the course of a 
clinical experiment that evaluated the efficacy 
and safety of autologous bone marrow MSCs, 
patients who suffered from both NPDR and PDR 
experienced an improvement in their visual 
acuity. More evidence of advancement might 
be seen in the early NPDR group. Although 
there were no significant adverse events or 
short-term reactions recorded, this trial had a 
small sample size (there were only 17 
participants), and there was no control group. 

In addition, patients were only monitored for a 
maximum of six months to evaluate the drug's 
safety, which is not likely to be a long enough 
period of time to identify the incidence of 
immune-related or neoplastic complications. 
Results from these medicines have been proven 
to be encouraging in studies conducted on 
animals; nevertheless, additional research is 
required to discover whether or not they are 
safe and effective for use in humans39,40. Both 
induced pluripotent stem cells (NCT03403699) 
and autologous CD34+ cells derived from bone 
marrow are the focus of clinical research that is 
currently being conducted (NCT01736059). 
Both in the lab and in clinical trials involving 
humans, there has been encouraging study 
exploring the possibility of employing stem cells 
as a treatment for DR. 

Research on DNP, which is the most 
prevalent cause of chronic kidney disease and is 
responsible for half of all cases of end-stage 
renal disease around the world, has also been 
conducted. DNP is the most common cause of 
chronic kidney disease. MSCs are an effective 
treatment for preventing DNP from occurring in 
the first place. MSCs were shown to play a 
function in the prevention of DNP in a study 
that used rats with type 1 diabetes. This role 
was in addition to the MSCs' ability to 
regenerate pancreatic cells42. The same primary 
investigator conducted a comparative murine 
trial seven years later to further prove the 
renoprotective effects of MSCs. The results of 
this trial showed that MSC-treated mice had 
reduced inflammatory factors and a "pro 
regenerative microenvironment" in the kidney, 
which preserved kidney function despite the 
presence of diabetes. Additionally, the results 
of this trial showed that MSC-treated mice had 
a "pro regenerative microenvironment" in the 
kidney. In the second study of its sort, it was 
discovered that mesenchymal stromal cells 
(MSCs) are advantageous in preventing the 
development of DNP by preventing damage to 
podocytes. Recent studies have suggested that 
mesenchymal stem cells (MSCs) could provide a 

7992

http://www.neuroquantology.com/


NeuroQuantology|July2022|Volume20|Issue8| Page 7981-7996|doi:10.14704/nq.2022.20.8.NQ44824 
Nirmal Joshi  et al/ REVIEW ON PANCREATIC β CELL REGENERATION: POTENTIAL DRUG THERAPY FOR DIABETES MELLITUS 

 

eISSN1303-5150                                                                                                                                                                           www.neuroquantology.com                                                     
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

 

therapeutic solution for diabetic neuropathy 
(DNP). However, the majority of this research 
has been focused on the preventative aspect of 
care, which is less likely to reach the larger 
population of people with diabetes who are 
already experiencing DNP43. If additional 
research and clinical studies are carried out, 
patients who have already been diagnosed with 
DNP may benefit from these interventions, 
which aim to slow the progression of the 
disease and prevent the onset of kidney failure. 
However, this is only the case if the research 
and studies are finished46. 

Because of their capacity to regenerate, 
stem cells have been found to hold potential as 
a treatment for diabetic neuropathy (DN). In 
addition, stem cells have been demonstrated to 
aid in the healing of diabetic foot ulcers, which 
are a common complication of diabetic 
peripheral neuropathy45. It is estimated that 
sixty percent of all diabetic patients will get DN, 
despite the fact that there are now no 
treatments available for this prevalent and 
debilitating disorder. The condition known as 
diabetic neuropathy (DN) is associated with 
hyperglycemia, which sets off a cascade of 
neurodegeneration and loss of sensory function 
over the course of time. Ulcers of a serious 
nature could be brought on by this type of 
damage to the nervous system44. Even though it 
has been demonstrated in animal studies that 
MSC treatment can reduce the pathologic 
characteristics and symptoms of peripheral 
neuropathy, additional study is still required to 
describe the applicability of such treatments in 
human patients. People who have type 1 
diabetes and suffer from complications such as 
diabetic neuropathy (DN) or diabetic foot ulcers 
may benefit from stem cell therapy in a fresh 
and exciting way that has the potential to 
improve their quality of life. In the end, SCT has 
the potential to be a promising treatment 
option for autonomic neuropathy caused by 
diabetes. Autonomic neuropathy is 
characterised by a number of symptoms, some 
of which include incontinence, diarrhoea, and a 

loss of erection. Autonomic neuropathy can also 
affect the digestive system. In a phase 1 clinical 
trial, four male subjects had autologous MSC 
transplants taken from their own bone marrow. 
These transplants were placed in the corpus 
cavernosum.  
Conclusion  
In this analysis, we are going to focus on the 
most recent studies that were published 
between the years 2000 and 2021 that address 
the following topics concerning diabetes 
mellitus in Latin America: prevalence; 
awareness; treatment; control; and adherence 
to recognised standards of care. During this 
time period, there were various surveys carried 
out to estimate the prevalence of the disease, 
and there was an ever-growing corpus of papers 
outlining the efficacy of therapy and care. In 
light of these frightening statistics, it is 
abundantly clear that additional research is 
required to determine the global burden of 
diabetes and to evaluate the success of current 
and historical efforts to create models of 
diabetes prevention and care that are efficient 
enough to serve all of the people in the region 
and are also sustainable enough to do so. 
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