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Abstract 

Stem cells are generally unspecialized cells that divide, can be grown in the laboratory, and have 

unlimited reproductive capacity. Embryonic stem cells arise from the inner cell mass of the 

blastocyst, while adult stem cells do the same. Undifferentiated beings are divided into two 

categories based on their principles and practical qualities. First: in the initial stages of 

undifferentiated organisms arising from the internal atomic mass of the impact cell. Second: adult 

stem cells. Embryonic cells, derived from fetal fluid, are another type of stem cell. They are 

important cells that can be modified. It is found in many types of tissues in fat, bone, muscle, liver 

and veins. Many researchers have tried to test each type of stem cell and find out how they can be 

used to treat different diseases based on this classification. Umbilical cord hematopoietic stem 

cells have also been used successfully to treat fetal germ cell hematology. Furthermore, the human 

umbilical cord is a promising source of underdeveloped mesenchymal cells. Collection is painless, 

which makes it different from bone marrow stem cells. It has antitumor properties, promotes tissue 

repair, regulates immune responses and has the ability to rapidly self-renew. Pluripotent stem cells 

are another type of reprogrammed cells that can be used to regenerate human organs and tissues. 

The aim of this review article is to find out how the use of stem cells from different sources in 

medicine can be facilitated by their isolation. 

 

mailto:ymfm.101@gmail.com


Nermeen Mohamed Mostafa et al.,2024                                                                                                       Vol. 28 No (3) 2024 
 
  

128 
 

 
 

Introduction  
1. Stem Cells: Definition and Types 

The first cells in the human body are called stem 

cells. Stem cells are the basic components of 

tissues, organs and the entire organism, as they 

can multiply infinitely and differentiate into any 

type of cell. They repair and regenerate damaged 

tissue throughout life after injury or disease. 

Reinforced or hereditarily adapted to the patient's 

example, these telephones together guarantee ideal 

anchoring and rapid distribution.
(1)

 

stem-cells are primordial cells that are believed to 

be the ancestors of more than 200 different cell 

types in the human body. They can separate and 

produce different cells that can turn out to be 

exceptionally special. The cells are assumed to be 

SC, assuming that they possess the two associated 

characteristic properties: self-repair and pluripo-

tency. Self-healing is the ability to grow indefin-

itely across fundamental divisions. The ability of 

the cell to produce all types of cells in the body is 

called pluripotency. These properties can be de-

monstrated in vitro by describing SC progeny 

through the flow of explicit cellular inheritance 

properties. This process is called differentiation.
(2) 

 

1.1. Bone-marrow stem cells 

The main source of SC is tissue called bone 

marrow, which is found in the bones. It produces 

hematopoietic stem-cells and mesenchymal stem-

cells. On the one hand, hematopoietic stem cells 

are the source of all blood cells: red blood cells 

that transport oxygen, megakaryocytes that pro-

duce platelets and interact with blood vessels and 

clotting factors, as well as cells of the immune 

system that defend them against microbes.
(2)

 
 

1.2. Umbilical cord blood stem cells 

It took decades to characterize hematopoietic 

stem-cells. The clear evidence that bone marrow 

was the source of these stem-cells strengthened 

the investigation and led to the discovery of 

another source of hematopoietic stem-cells in cord 

blood. After birth, the umbilical cord and placenta 

are examined for umbilical cord blood. 

Hematopoietic stem-cells and progenitor cells are 

abundant. From an immunological point of view, 

it contains cells that are even more immature than 

those of the bone marrow. This reduces the need 

for compatibility between donor and recipient. 

Reduces the number of irresistible specialists and 

wasted moves
)
.

2)
 

 

1.3. Intestinal stem cells 

Basic digestive microorganisms Villi, intestinal 

mucosal folds and crypts, composed of different 

types of cells and containing intestinal stem-cells, 

form the human intestinal epithelium. Because 

they are easily accessible and provide sustained 

and extremely rapid turnover of intestinal surface 

cells over a period of approximately five days, 

they have been used as a model to study the 

biology of heart failure in adults.
(2)

 
 

1.4. Neural stem cells 

stem-cells and brain pathogens are responsible for 

neurogenesis in undeveloped and adult organisms. 

Brain stem-cells produce new neurons involved in 

learning and memory. This is the site of adult 

neurogenesis and not early neurogenesis. Glial 

cells such as astrocytes, oligodendrocytes, and 

oligodendrocyte progenitor cells can be produced 

by neuronal stem-cells in the subventricular zone. 

These glial cells are found in all parts of the 

central nervous system and produce new 

myelinated oligodendrocytes throughout life.
(2) 

 

 

 

 

 

 

 

 

 

 
 

Figure 1 - Differentiation of neural stem-cells and neural progenitors in the adult human brain. Inset: In vitro 

                          proliferation is manifested by an aggregated cell structure, the neurosphere.
(2) 
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1.5. Adipose tissue-derived stem cells 

Adipose tissue, also called adipocytes, is a 

specialized tissue. There are two types of adipose 

tissue, whose adipocytes show morphological and 

useful contrasts: the more common of the two, 

consists of unilocular adipocytes, composed of a 

single lipid vacuole that increases the size of the 

adipose tissue. cytoplasm and destroys the 

nucleus. By the way, against the plasma film, 

hence the name unilocular adipose tissue.
(3)

 

 

 

 

 

 

 

 

 
Figure 2 - Differentiation of adipose stem-cells and different lineages of progenitors.

 (5) 

 

1.6. Induced pluripotent stem-cells or iPS cells:  
By genetically reprogramming specialized som-

atic cells into cells with the capacity for self-

renewal and pluripotency – two functional 

properties that make them very similar to human 

embryonic stem cells – we obtain laboratory-

induced pluripotent stem cells also known as iPS 

cells. were recently discovered for the first time.
 

(3)
stem-cells in detail in the following sections, 

first examining adult stem-cells, then embryonic 

stem-cells, and finally induced pluripotent stem-

cells to determine how they were discovered and 

what makes them unique. These stem-cells 

resemble a scientific platform that provides 

solutions to enormous expectations and medical 

needs. 
(4)

 

1.7. Skeletal muscle stem cells 

Skeletal muscles are striated muscles that make up 

approximately 40% of human body weight. 

Skeletal muscles are made up of multinucleated 

contractile muscle cells called myofibers. 

Myoblasts, myogenic precursors of the mesoderm, 

fuse to form these myofibers. Most users are 

constantly present and connected to satellite cells, 

a group of SC groups. Based on interactions 

between satellite cells and the microenvironment 

of the cellular niche, skeletal muscle undergoes 

degeneration and regeneration after injury.
(5) 

 

 

 

 

 

 

 

 

 

 
Figure 3 – Differentiation of  muscular stem-cells from the satellite cell that leaves its quiescence and 

producesmyoblasts that differentiate into polynucleate and fused muscle fibers.
(4) 
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1.8. Cardiac muscle stem cells 

The heart is a postmitotic organ. However, as 

there is clear information about CS, it is clear 

that the pathogens are found in the muscu-

loskeletal system of adults. The myocardium or 

muscular tissue of the heart, which includes the 

atria, ventricles, epicardium, and pericardium, 

houses a diverse collection of cardiac stem cells. 

These precursor cells do not contribute to the 

renewal of heart muscle cells. These are the 

specific muscle cells of the heart that are able to 

contract and maintain normal condition.
(6) 

 

1.9. Skin stem cells 

It is the main concern of man and his protection 

against external hostilities, without pollutants and 

without the risk of hydration and proportionality 

of regulation and discrimination. Tissue compo-

sition: epidermis, epithelium defined externally 

and without vascularization, located above the 

dermis, connective tissue composed mainly of 

thick mixtures of fibers released by fibroblasts. A 

site of differentiation underlies the development 

of the basal body of the body and the outer layer 

of the epidermis by Shim et al.,
(1)

 and Orkin et 

al.
(7)

  
 

1.10. Embryonic stem cells 

The discovery of underdeveloped stem-cells has 

significantly disrupted science in recent years. In 

1981, Martin Evans, Matthew Kaufman, and Gail 

Martin isolated and cultured stem-cells from 

mouse embryos,
(8)

 In 1998, James Alexander 

Thomson et al. discovered the same cells in 

humans
.(9) 

 

2. Review on Hematopoietic Stem Cells 

The creators of definitive hematopoiesis, also 

known as the continuous production of blood cells 

throughout the life of an organism, are hemato-

poietic stem cells Hstem-cells. Each HSC can be 

tailored for basal part preparation according to 

design specifications: spheres are designed to 

enable oxygen transport, megakaryocytes and desc-

ending plaques through treatment of coagulation-

solvent, because it is absorbed and adopts the 

cellular structure of the refractory macro, which 

manifests itself against microbial attacks
(10) 

 

3. Review on Stem Cell Banking Approaches 

3.1. Cord Blood 

In addition, they are suitable for use with 60 cm³ of 

CB mayonnaise and for use with small e.g. 

children's blood volumes approximately 250 cm³. 

Since blood is collected in a closed system, bag 

collection is preferred for most regulatory requi-

rements. As an attack is unacceptable, bags should 

not be left unattended to avoid accidental contam-

ination or uninterrupted blood circulation..
(11) 

Proceed with caution and wait 5 minutes before 

removing the placenta after closing and separating 

the umbilical cord after reaching the umbilical 

cord.
(12) 

The best way to use the placenta is to expel 

it very gently.
 (13)

 

On the first day of life 40 weeks, the umbilical 

cord should be used for 70-80 hours with a period 

between 850 and 1,100,106 nucleated cells 

personal experience. Most CB banks currently have 

many CB units in stock. Normally, you have to use 

your body to adapt to changing spaces. In com-

mercial freezer bags, all but two separate compar-

tments with volumes equal to 20% or 80% of the 

processed unit are now standard. Alternatively, if 

desired, small 2.5 cc cryogenic vials can be used to 

store a small amount of cells and plasma.
 (13)

 
 

3.2. Cord Tissue 

Umbilical cord CT tissue, a direct source of 

Mstem-cells, is an additional source of stem cells 

that can be obtained simultaneously at birth. CT 

scans can be collected and archived as a future 

source of key microorganisms for regenerative 

medicine and tissue engineering. Despite Mstem-

cells, CT also contains anterior endothelial and 

epithelial cells that could be useful for these 

application.
 (14 ,15) 

 

Finally, a final rinse in PBS with 20% autologous 

plasma is performed, followed by resuspension in 

PBS/20% plasma for research, culture, or clinical 

purposes. Thus the described non-enzymatic 

digestion method can be used to isolate Mstem-

cells from umbilical cord tissue. Currently, linear 

tissue pieces are washed thoroughly with PBS 

containing penicillin and streptomycin in a 100 mm 

Petri dish. To keep the minced tissue in its best 

shape, a 25 cm2 culture bottle is used. The 

fragments are collected after four to six days and 

cultured in a new flask. Cell colonies can be 

observed within 10-14 days. Cells from both flasks 

are then pooled and collected with trypsin-EDTA. 

Alpha-MEM expansion medium is then used to 

grow 25,000 cells in each additional 25 cm2 

culture flask
(16)
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4. General Review on other Stem Cell Types 

4.1. Mesenchymal Stem Cells Mstem-cells 

The terms mesenchymal founder microorganisms 

Mstem-cells and bone marrow stromal cells are 

used interchangeably and refer to a population of 

plastic fibroblastic successor cells released by 

Percoll thickness centrifugation. In vitro and in 

vivo, Mstem-cells can develop into mesodermal 

cell lines such as adipocytes, chondroblasts, fibr-

oblasts, osteoblasts, and skeletal myoblasts. Hu-

man Mstem-cells hMstem-cells cannot undergo 

more than 18 population doublings PD because 

they lack telomerase activity.
(17)

 
 

4.2. Endothelial Progenitor Cells EPCs 

The origin of endothelial cells, first described by 

Asahara et al.
 (18)

 are young endothelial cells 

circulating in the marginal blood PB. EPCs are 

essential components of the vascular system and 

transform into endothelial cells. In their 

groundbreaking study, translocated EPCs separa-

ted from human umbilical cord UCB blood were 

detected in the endothelium of newly formed 

blood vessels in ischemic areas. This demonstrates 

that a specific cell population in human blood is 

involved in the development of new blood vessels 

after ischemia.. 
 

Discussion  
Tissues, organs and the entire organism are based 

on stem cells. They are the first cells in the human 

body and can reproduce indefinitely and differe-

ntiate into any cell type. During their lifetime, 

they repair and regenerate tissues damaged by 

injury or disease.
 (19)

  

According to Ying et al.
(20)

, stem-cells are the 

first cells to form more than 200 different cell 

types in the human body. They are able to divide, 

resulting in the production of additional cells that 

can become highly specialized. If a cell is 

charging and pluripotent, it is considered SC. Self-

renewal is the ability to reproduce indefinitely by 

simple division. Pluripotency means that the cell 

is ready to produce all types of cells in the animal.  

According to Iwasaki and Akashi  .
(21)

, cell 

division determines whether stem-cells are cha-

rged or separated. stem-cells become generative 

cells or produce undifferentiated stem-cells. This 

process is determined by symmetric and asym-

metric distributions. It is influenced by extrinsic 

and cell-inherent variables, such as improvements 

in the microenvironment.  

Chambers et al.
(22)

 concluded that IGF1 insulin-

like growth factor 1 is a growth factor that can 

prevent differentiation. However, because they 

were not in the catalogs, he had to make the 

growth factors himself. They found that after 

several weeks the cells remained undifferentiated 

and contained hardly any nurse cells.  

Friedenstein et al.
(23) 

showed the way that 

Mesenchymal stem-cells can separate into bone 

and ligament, with the potential for use in the 

treatment of long bone cracks as one of their 

clinical applications. In addition, they share a 

number of characteristics, including the capacity 

for them to adhere to the plastic support. 

In contrast to the study conducted by Cheng et 

al.
(24)

, the digestive disorder persists throughout 

life. They are multipotent and produce enteric-

ytes, goblet cells, endocrine cells and Paneth cells, 

all of which are important in the digestive lineage. 

According to Arrighi 4, claims that the location 

where neural stem-cells generate new neurons 

involved in memory and learning is the locus of 

adult neurogenesis. In the subventricular zone, ne-

ural stem-cells can produce glial cells, which are 

also known as oligodendrocyte progenitors, astro-

cytes, and oligodendrocytes. These glial cells can 

be tracked down in all pieces of the focal sensory 

system and keep on creating new myelinated 

oligodendrocytes over the course of life.  

Myofibers, contractile multinucleate muscle cells, 

are what make up skeletal muscle, according to 

Yin et al.
(25)

 Each myofiber wires with satellite 

cells, a populace of strong stem-cells that can 

separate into various heredities of mesenchymal 

stem-cells, in spite of the way that the quantity of 

myofibers stays consistent. They differentiate into 

myocytes, adipocytes, and osteocytes when refin-

ed on a support of the kind used for Matrigel and 

resemble mesenchymal stem-cells obtained from 

bone marrow.  

As demonstrated that the skin contains only a 

small number of stem-cells, including epidermal 

stem-cells, dermal mesenchymal stem-cells, hair 

follicle stem-cells, endothelial and hematopoietic 

stem-cells
(1) 

As demonstrated that the string tissue 

itself, which is a prepared wellspring of Mstem-

cells, is an additional wellspring of undeveloped 

cells that can be simultaneously obtained upon 

entering stem cells can be collected and stored as 

a potential source of stem cells for regenerative 

medicine and tissue engineering in the future.
(14)

  

According to Iwasaki and Akashi
(21)

, can 

produce both myeloid and lymphoid blood cell 
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lines and are highly capable of multidirectional 

differentiation..
(26) 

to purify peripheral blood 

precursor cells or the bone marrow prior to transp-

lantation. Using fluorescently labeled monoclonal 

antibodies that bind to specific cell surface 

proteins was one effective method for identifying 

hematopoietic stem and begetter cell HSPC cells. 

The subsequent methodology, which was being 

utilized all the while, was to choose BM cells by 

utilizing supravital colors that were nontoxic to 

cells. This was done in light of the differential 

restricting of the antibodies to the outer layer of 

the cell — high, low, and negative. Using a 

relative method for managing immunophenotypic 

strategies, cells were isolated considering a comp-

arative high, low, and negative staining measures 

and a while later basically portrayed..  
 

Conclusion: 
Our audit article underlines enormous varability 

of various undifferentiated cells segregation 

strategies. A stem cell bank can store neural stem 

cells, hematopoietic stem cells, cardiac stem cells, 

mesenchymal stem cells, and epithelial stem cells 

for later use in the creation of specialized cell 

lines or cultures. Further in vivo and in vitro 

examinations are expected to improve cell recov-

ery and conceivably uncover the best undiffer-

entiated organism beginning for future medicines . 
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