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ABSTRACT
The failure of the beta-cells in the pancreatic islets of Langerhans to produce enough insulin to meet the body's needs results in the 
condition known as diabetes mellitus. In patients with advanced diabetes, whole pancreas or islet transplants successfully restore insulin 
production. The development of alternate sources of islets, such as ex vivo culture and differentiation of stem/progenitor cells, is necessary 
due to the shortage of donor pancreata. Previously, it was identified nestin-positive islet-derived progenitor cells (NIPs) as multipotent 
progenitor cells in adult human pancreatic islets that express the neural stem cell marker nestin. The NIP cells, which are also found in the 
pancreatic ducts, could play a role in where islet progenitor cells are found. The discovery of NIP cells within the pancreatic islets itself 
raises the possibility of treating diabetes by expanding NIP cells isolated from pancreas biopsies outside of the recipient or donor body.
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INTRODUCTION
Islet cell transplantation may be a useful strategy 

for type 1 diabetes cell replacement. There aren't many 
islets available for allogeneic transplantation, though. 
Developing strategies to halt the course of type 2 diabetes 
may be made easier by understanding the formation of 
new -cells in adulthood. The intermediate filament protein 
nestin is well-known as a neuroepithelial stem cell marker. 
Within the pancreas, nestin-positive cells are likely a 
population of progenitor cells. Both neuronal and islet 
cell types may have a common precursor stem cell marker 
called nestin. This system has the potential to be a new 
source of -cells and can be used to explore the mechanism 
of islet neogenesis, making it easier to find drug targets 
to treat insulin-dependent diabetes. Retinoic acid was 
employed to encourage pancreatic differentiation in the 
first step (chromatin remodelling), which is consistent with 
the earlier finding that RA is necessary for early pancreas 
development in humans and mice. The failure of the islets of 
Langerhans to produce insulin leads to the development of 
the disease diabetes mellitus [1]. In patients with advanced 
diabetes, whole pancreas or islet transplants successfully 

restore insulin production. The creation of alternate 
sources of islets is necessary since donor pancreata are not 
always available. Efforts to produce insulin-secreting beta 
cells from a variety of progenitor populations have been 
sparked by the promising outcomes of pancreatic islet 
transplantation for the treatment of diabetes mellitus and 
the acute shortage of donor pancreata [2]. In this paper, 
we provide a novel culture technique for obtaining insulin-
producing cells from rat bone marrow cells that are nestin-
positive (n-BMSC). With the use of our method, n-BMSC 
were successfully made to express transcription factors 
specific to various lineages, including Pdx1, which has 
been demonstrated to promote pancreatic differentiation. 
The production of PDX1-positive pancreatic progenitor 
cells from mouse embryonic stem cells has been actively 
encouraged by the application of all-trans RA. In our 
investigation, RA was employed to encourage pancreatic 
phenotypic differentiation of n-BMSC. It was successfully 
encouraged to differentiate into a more mature phenotype 
that included ductal and insulin-producing cells. Among 
numerous tissues, including the pancreas, nestin is a 
neuroepithelial marker that is briefly produced in the early 
phases [3]. We demonstrated how altering n-BMSC can 
gradually increase the expression of transcription factors 
involved in early pancreatic and endocrine specification. 
It was successfully encouraged to differentiate into a 
more mature phenotype that included ductal and insulin-
producing cells. For diabetic patients, islet transplantation 
is a promising way to replenish their functional islet cell 
mass. There are only so many human donor islets available, 
hence it is essential to investigate innovative methods as 
potential renewable alternatives to transplantation. Large-
scale proliferation and the ability to differentiate into 
multiple lineages are characteristics of stem cells [4]. They 
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could provide crucial information for cell replacement 
therapy. Human embryonic stem cells (hESCs) can 
spontaneously differentiate into cells that make insulin 
(IPCs). Additionally, by altering the culture medium's 
composition and expressing the major transcription 
factors involved in pancreas formation, significant success 
has recently been made in getting ESCs to preferentially 
differentiate into pancreatic lineages [5].

CONCLUSION
Insulin-producing cells IPCs made using the nestin and 

DE procedures closely resemble real insulin-secreting 
cells. However, compared to adult human islets, the 
expression levels of markers specific to pancreatic islets 
are substantially lower. Despite this, there are still many 
obstacles to be solved before either protocol can be used 
to produce high-quality PCs on a big scale.
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