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ABSTRACT

Resident stem cells or somatic stem cells (SSCs), are a 
population of undifferentiated cells within a differentiated 
organ and in a specialized cell. These cells participate in the 
regulation of homeostasis and tissue repair. Somatic stem 
cells are self-renewing and can be activated to multiply and 
differentiate as needed. They are identified in many tissues, 
including the heart, blood, muscle, skin, and brain. Extensive 
preclinical and clinical studies have demonstrated the 
functional and structural regeneration capabilities of these 
SSCs, such as mesenchymal stromal stem cells, hematopoietic 
stem cells, bone marrow-derived mononuclear cells, and 
resident. Somatic stem cells are used to treat disorders 
of the brain, pancreas, eyes, and heart. Organoids are in 
vitro cultured 3D structures that outline important aspects 
of organs in vivo. They derived from SSCs benefit from 
the cell-driven process of tissue regeneration and can be 
created directly from the diseased or healthy epithelium 
of many organs. Among the various SSCs, mesenchymal 
stem cells, especially those derived from bone marrow and 
adipose tissue, may be a treatment for diabetic retinopathy. 
These cells exert their therapeutic effects through paracrine 
mechanisms. In addition to secretory proteins, SSCs release 
extracellular vesicles that send their contents to target cells. 
One of the most promising applications of these vesicles 
with SSCs is cancer therapy. Furthermore, SSC-extracellular 
vesicles can be modified to improve targeted drug delivery.  
The ease of use and therapeutic effects of SSCs have made 
them candidates for cellular therapeutics. In this chapter, 
the concept of SSCs and SSC therapy, the use of SSCs, their 
applications, and their relationship with diseases will be 
discussed.
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Due to their ability to produce more specialized 
cell populations in accordance with the body’s 
requirements, somatic endogenous stem cells are 
essential for maintaining organ homeostasis.[1] These 
stem cells can be located, extracted from various 
tissues, and categorized based on how neuronally 
differentiated and developed they are. The first 
category consists of somatic stem cells (SSCs), which 
are mainly in a temporary developmental stage and 
finally settle in a particular area during the transition 
from perinatal to young somatic tissue. The second 
set of cells called perinatal stem cells, which are 
derived from amniotic tissue and fluid, placental 
tissue and blood, and umbilical cord tissue and blood, 
represent postnatal somatic tissues.[2] 

Regulation of SSC division and proliferation is 
important for maintaining organ and tissue function 
in the body. Somatic cells have the same genetic code 
as zygotes, and the activating sites are sufficient to 
reprogram the cell into an early stage of development, 
according to the finding of adult cell nuclear transfer.[3]

The initial generation of induced pluripotent stem 
cells (iPSCs) was accomplished by ectopic expression 
of four specific genes [SRY-box transcription factor 2 
(SOX2), octamer binding transcription factor 4 (Oct-4), 

kruppel-like factor 4 (KLF4) and c-Myc). Various cell 
types can be used to create iPSCs, which are thought 
to share a common molecular process. The increasing 
use of iPSCs to model the development of organs, 
tissues, and other systems of the body is due to the 
abundant supply of these cells compared to other 
pluripotent stem cells.[4] 
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Somatic stem cells can only differentiate into a 
few mature cells and are self-renewing. Their primary 
function is to maintain tissue homeostasis. Normally 
kept dormant, these stem cells can only be triggered 
to differentiate and multiply into the needed type. 
Somatic stem cells have been identified in the heart, 
muscle, blood, brain, skin and intestine, and many 
other tissues. Clinical trials have been conducted to 
study the feasibility, functional role, and safety of cell 
therapies in sick humans.[5] 

Organoid cultures have emerged as powerful in 
vitro models for many different organs. Organoids are 
3D multicellular cultures that resemble the physiology, 
diseases, and structure of organs. Organoids are 
made from SSC, precursor cells, or pluripotent stem 
cells in two complementary ways with their own 
characteristics and specific applications. Organoids 
are made up of organs within the central nervous 
system, the digestive tract, the urogenital system, 
the airways, and the reproductive system. Both kinds 
of organoids have been used to research organ 
physiology and disease and to test new treatments 
including gene therapy and medications. Organoids 
have great potential to advance the understanding 
of kidney disease and facilitate the discovery of 
treatment options. Renal tubuloids and organoids 
are composed of pluripotent stem cells and SSCs, 
respectively. These species better reflect human 
disease and physiology than animal models, allowing 
for individualized medicine and high-throughput 
drug screening.[5]

Depending on the tissue from which they originate, 
SSCs have a high capacity for proliferation and can 
develop into a variety of cell types. Somatic stem cells 
in the body are in charge of producing new tissue in 
response to damage, illness, or routine maintenance. 
As a result, adult stem cell-based therapies have drawn 
a lot of interest in treating numerous degenerative 
disorders and rejuvenating aging tissue. However, 
since they spread quickly, they are also dangerous. 
Cancer can result from dysregulation in the systems 
that maintain stem cells dormant and incapable of 
proliferating. This raises questions about the safety of 
stem cell-based medicines, but it also opens the door 
to novel cancer treatment strategies. Understanding 
the abnormal molecular processes in stem cells during 
cancerogenesis may help prevent the development 
of future cancers.[6]

Even though there have been numerous clinical 
trials looking into using adult stem cells to treat 
disease, very few have led to therapies that have been 
authorized. Several types of hematologic cancers 

and other conditions[7] are treated with bone marrow 
transplants, which use hematopoietic stem cells 
(HSCs) to regenerate blood cells[8]. 

Skin stem cell therapy has been effective in 
healing burn victims’ skin. Hematopoietic progenitor 
cells isolated from cord blood are the only stem 
cell-based goods authorized by the Food and Drug 
Administration for use in the country. In 2015, 
Holoclar®, a corneal injury treatment based on 
eye stem cells, received approval in Europe]. Stem 
cell-based therapies still have unproven applications 
in other fields.[9]

Adult somatic stem cells are self-renewing cell 
populations that can create particular lineages of 
precursor cells that give rise to differentiated cell 
offspring in tissues and organs. For cell maintenance, 
repair, and regeneration throughout life, they are 
retained from organogenesis.[10] 

In certain cell/extracellular matrix niches, SSCs are 
created during differentiation. In vivo tissue-specific 
locations known as niches contain differentiated 
cells that regulate stem cells. Although the niche’s 
histological makeup varies greatly between different 
tissues, it frequently consists of stromal cells, 
extracellular matrix, blood vessels, neurons, and 
precursor differentiated cells that are related to the 
tissue.[11] 

Quiescent stem cells (or active stem cells) and 
progenitor cells at different stages of development 
frequently coexist in the stem cell population. In 
addition to acting as a distinct topographical and 
functional site, the surrounding niche cells control 
stem and progenitor cells.[12-14] 

Somatic stem cells are frequently multipotent, and 
their lineage produces terminal differentiated cells’ 
unipotent progenitors. For self-renewal, activated 
stem cells divide symmetrically to make identical 
cells. An asymmetric cell division, on the other hand, 
results in the production of a reserve stem cell 
and a cytoplasmically partitioned progenitor cell 
that is dedicated to a particular route. Short-lived, 
intermediate transit amplifying (TA) cells proliferate 
heavily where there is a cyclic need for somatic cell 
renewal before differentiating into adult cells.[13,14] 

It’s possible that the resident population of 
various progenitors is chosen for a certain role by 
being recruited and chosen for their developmental 
potential. The niche controls stem cell activity to 
sustain physiological requirements for homeostasis 
and organismic fluctuations in development, 
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maturation, reproduction, and senescence that might 
affect stem/progenitor behavior.[15] In addition to 
being temporary rather than permanent, stem cells 
and their offspring within the niche may also be 
able to adapt to atypical circumstances during tissue 
homeostasis or trauma that impacts or depletes the 
cell population.[16] 

Studies on dormant stem cells reveal that 
epigenetic, transcriptional, and post-transcriptional 
mechanisms keep them alive.[17] Signals from niches, 
like Wnt, which are present in many mammalian 
organs, keep self-renewing stem cells alive.[18] There 
are signs that the identity of the stem cell states is 
fluid and demonstrates plasticity, even while the 
developmental determination of the stem cells from 
the quiescent state to active renewing stem and 
progenitor cells follows a directional lineage.[19] It has 
been established that quiescent and active stem cells 
coexist[20], and that quiescent and active cells can 
interconvert in both directions.[21] The idea of a stem 
cell as a distinct entity is changing to one of a biological 
process with some plasticity.[22] Undifferentiated cells, 
facultative cells, and differentiated cells are now 
included in the scope of stem cell functionality.[23]

SOMATIC STEM CELL THERAPY
The use of stem cells, which are undifferentiated 

cells with the capacity to develop into a variety of 
cell types, in SSC therapy allows the body to repair 
or replace damaged tissues. Somatic stem cells, often 
referred to as adult stem cells, are present in a 
variety of human tissues, including bone marrow, 
skin, liver, and brain. The treatment aims to use 
the regenerative capacity of these cells to treat or 
replace damaged tissue in patients with a variety 
of illnesses and ailments, such as diabetes, heart 
disease, and spinal cord injuries. Somatic stem cells 
can be taken from a donor or the patient’s own 
body (autologous or allogeneic transplantation). The 
therapy has the benefit of not requiring the killing of 
embryos, unlike embryonic stem cell therapy, which 
requires. Additionally, there is a lower chance of 
immune system responses or rejection since the cells 
employed in SSC therapy come from the patient’s 
own body. Further research is necessary to fully 
understand the potential benefits and drawbacks of 
SSC therapy. [24-26]

Muscle, bone, neuron, and blood cells are just a 
few of the many cell types that SSCs can differentiate 
into. As a result, they provide remarkable therapeutic 
potential for a variety of illnesses and ailments. 
Somatic stem cell therapy normally entails removing 

the patient’s own or a donor’s own cells, isolating, 
and purifying them, and then injecting the cells 
into the body part that requires repair. For instance, 
stem cells may be directly injected into the diseased 
heart tissue in order to stimulate regeneration and 
repair in the case of cardiac disease. Somatic stem 
cells not only have regenerative abilities but also 
have anti-inflammatory and immunomodulatory 
capabilities that can aid in reducing inflammation 
and advancing recovery. The best source and kind of 
cells to employ, the best techniques for isolating and 
purifying the cells, as well as the treatment’s long-term 
safety and effectiveness, are all unresolved issues 
with SSC therapy. Furthermore, as the application of 
stem cells to medicine is still in its infancy, additional 
study is required to properly comprehend the 
possible advantages and disadvantages of these 
treatments.[27-29]

Somatic Stem Cell Applications

Somatic stem cells are a type of adult stem cell 
that are found in many tissues throughout the body, 
including the skin, bone marrow, and brain. These 
cells have the ability to differentiate into various 
cell types, making them a valuable tool for repairing 
and regenerating damaged tissues. Compared to 
embryonic stem cells, SSCs have several advantages. 
They do not raise the same ethical concerns, as they 
are not derived from embryos, and they have a lower 
risk of causing immune rejection when transplanted 
into patients. Somatic stem cells can be isolated 
from various tissues using different techniques, such 
as fluorescence-activated cell sorting (FACS) and 
magnetic-activated cell sorting (MACS). Once isolated, 
these cells can be expanded in culture and induced 
to differentiate into specific cell types using various 
growth factors and culture conditions. Somatic stem 
cells have shown promise in a range of applications, 
including tissue regeneration, immunomodulation, 
cancer therapy, drug discovery, and disease modeling. 
However, more research is needed to fully understand 
their therapeutic potential and ensure their safety and 
efficacy in clinical settings. Despite their potential, 
SSCs also have some limitations. For example, they 
may have a limited capacity for self-renewal and 
differentiation, and the process of isolating and 
expanding these cells can be time-consuming and 
costly. Somatic stem cells are a valuable tool in 
regenerative medicine and hold great promise for 
the treatment of a wide range of diseases and injuries. 
Ongoing research in this field is likely to uncover new 
applications and approaches for using these cells in 
clinical settings. Somatic stem cells, also known as 
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adult stem cells, are a type of stem cell that can be 
found in various tissues in the body. Unlike embryonic 
stem cells, which are derived from embryos, SSCs are 
derived from adult tissues and do not have the same 
ethical concerns associated with their use. Somatic 
stem cells have the ability to self-renew, which means 
they can divide and produce more stem cells, as 
well as differentiate into specialized cell types that 
make up the tissues and organs of the body. This 
property makes them a promising tool in regenerative 
medicine, where they can be used to repair or replace 
damaged tissues. One of the main advantages of 
SSCs is that they are less likely to cause an immune 
response when transplanted into a patient. Somatic 
stem cells are derived from the patient’s own tissues 
and exhibit genetic similarity to the recipient’s cells. 
This reduces the risk of rejection and the need 
for immunosuppressive drugs. They can be isolated 
from various tissues, including bone marrow, adipose 
tissue, and blood. They can be expanded in culture 
and induced to differentiate into various cell types, 
such as bone, muscle, cartilage, and nerve cells. 
There are many potential applications of SSCs, 
including tissue regeneration, immunomodulation, 
and drug discovery. However, much more research 
is needed to fully understand their therapeutic 
potential and ensure their safety and efficacy in 
clinical settings. Despite their promise, SSCs also 
have some limitations. For example, they have a 
limited capacity for self-renewal and differentiation, 
and the process of isolating and expanding these 
cells can be time-consuming and costly. Despite that, 
SSCs continue to be a valuable asset in the field of 
regenerative medicine and demonstrate significant 
potential for the treatment of various diseases and 
injuries.[30-37] 

Somatic stem cells are a type of adult stem cell 
that have the ability to differentiate into many 
different cell types, such as muscle, bone, and nerve 
cells. They are found in various tissues throughout 
the body, such as the bone marrow, skin, and brain, 
and have the potential to be used in regenerative 
medicine to repair or replace damaged tissues and 
organs. Compared to embryonic stem cells, SSCs 
have several advantages. They do not raise the 
same ethical concerns, as they are not derived from 
embryos, and they have a lower risk of causing 
immune rejection when transplanted into patients. 
Somatic stem cells can also be isolated and expanded 
more easily than embryonic stem cells. They can 
be isolated from different tissues using a range of 
techniques, including FACS, MACS, and tissue-specific 
isolation methods. Once isolated, these cells can be 

expanded in culture and induced to differentiate 
into specific cell types using various growth factors 
and culture conditions. Somatic stem cells have 
shown promise in various applications, including 
tissue engineering, immunomodulation, and drug 
discovery. They have the potential to be used in 
the treatment of many diseases and injuries, such 
as heart disease, diabetes, and spinal cord injuries. 
Despite their potential, SSCs also have limitations. 
They may have a limited capacity for self-renewal 
and differentiation, and the process of isolating and 
expanding these cells can be time-consuming and 
expensive. Additionally, the safety and efficacy of SSC 
therapies need to be established through rigorous 
clinical trials. Somatic stem cells are a valuable tool 
in regenerative medicine and hold great promise for 
the treatment of a wide range of diseases and injuries. 
Ongoing research in this field is likely to uncover new 
applications and approaches for using these cells in 
clinical settings.[38-41]

APPLICATION OF SOMATIC STEM CELL 
THERAPY

Cardiovascular Diseases 

Somatic stem cell therapy has been investigated 
as a potential treatment for cardiovascular 
diseases. Cardiovascular diseases include a range of 
conditions that affect the heart and blood vessels, 
including coronary artery disease, heart failure, 
and myocardial infarction. Somatic stem cells, 
particularly mesenchymal stem cells (MSCs), have 
been studied for their ability to regenerate heart 
tissue and improve heart function after a heart attack 
or other cardiovascular event. MSCs are a type of 
adult stem cell found in various tissues throughout 
the body, including bone marrow, adipose tissue, 
and umbilical cord blood. They have the ability to 
differentiate into a variety of cell types, including 
heart muscle cells, and can also release growth 
factors and other molecules that promote tissue 
repair and regeneration. Studies in animal models 
have shown that MSCs can improve heart function 
and reduce the size of the infarcted area after a heart 
attack. Clinical trials have also been conducted to 
investigate the safety and efficacy of MSC therapy 
in humans. These studies have shown that MSCs can 
improve heart function and reduce mortality rates in 
patients with heart failure or a history of myocardial 
infarction. Other SSCs types, such as cardiac stem 
cells and endothelial progenitor cells, have also been 
investigated for their potential to regenerate heart 
tissue and improve heart function. However, the use 
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of these cell types in clinical settings is still in the early 
stages of development. Overall, SSC therapy holds 
promise as a potential treatment for cardiovascular 
diseases. Ongoing research continues to explore the 
optimal cell types, delivery methods, and dosages 
for this type of therapy. Somatic stem cell therapy 
for cardiovascular diseases is still in the early stages 
of development, and more research is needed to 
determine the optimal cell types, delivery methods, 
and dosages for this type of therapy. However, the 
potential benefits of SSC therapy for heart disease 
are significant, and ongoing research continues to 
explore new possibilities for this promising field.[42-45]

Neurological Disorders

Somatic stem cell therapy has the potential to 
treat various neurological disorders by replacing 
or repairing damaged neural tissue. Neurological 
disorders, including Alzheimer’s disease, Parkinson’s 
disease, amyotrophic lateral sclerosis (ALS), multiple 
sclerosis (MS), and spinal cord injury, are caused by 
damage to the neurons or other supporting cells in 
the nervous system. This damage can result in a range 
of symptoms, such as muscle weakness, tremors, 
cognitive impairment, and sensory disturbances. 
Somatic stem cells, which are derived from adult 
tissues, can be used to generate new neural tissue 
to replace damaged or lost tissue in the nervous 
system. These stem cells can differentiate into various 
neural cell types, such as neurons, astrocytes, and 
oligodendrocytes, which play crucial roles in the 
proper functioning of the nervous system. One of 
the most promising applications of SSC therapy in 
neurological disorders is the treatment of spinal cord 
injury. In preclinical studies, stem cell transplantation 
has been shown to promote axonal regrowth, 
remyelination, and functional recovery in animal 
models of spinal cord injury. Similar approaches 
have also been explored for the treatment of other 
neurological disorders, such as ALS and MS, with 
some promising results. However, there are still 
many challenges to overcome before SSC therapy 
can be widely used to treat neurological disorders. 
These include optimizing the cell types and dosages, 
developing safe and effective delivery methods, 
and addressing ethical and regulatory issues. 
More research is needed to fully understand the 
mechanisms underlying SSC therapy in neurological 
disorders and to translate these findings into effective 
treatments for patients. Somatic stem cell therapy 
has the potential to treat various neurological 
disorders by replacing or repairing damaged neural 
tissue. Neurological disorders, including Alzheimer’s 

disease, Parkinson’s disease, ALS, MS, and spinal 
cord injury, are caused by damage to the neurons or 
other supporting cells in the nervous system. This 
damage can result in a range of symptoms, such as 
muscle weakness, tremors, cognitive impairment, 
and sensory disturbances. Somatic stem cells, 
which are derived from adult tissues, can be used 
to generate new neural tissue to replace damaged 
or lost tissue in the nervous system. These stem 
cells can differentiate into various neural cell types, 
such as neurons, astrocytes, and oligodendrocytes, 
which play crucial roles in the proper functioning 
of the nervous system. One of the most promising 
applications of SSC therapy in neurological disorders 
is the treatment of spinal cord injury. In preclinical 
studies, stem cell transplantation has been shown 
to promote axonal regrowth, remyelination, and 
functional recovery in animal models of spinal cord 
injury. Similar approaches have also been explored 
for the treatment of other neurological disorders, 
such as ALS and MS, with some promising results. 
However, there are still many challenges to overcome 
before SSC therapy can be widely used to treat 
neurological disorders. These include optimizing 
the cell types and dosages, developing safe and 
effective delivery methods, and addressing ethical 
and regulatory issues. More research is needed to 
fully understand the mechanisms underlying SSC 
therapy in neurological disorders and to translate 
these findings into effective treatments for patients. 
Another neurological disorder that SSC therapy has 
been investigated for is Huntington’s disease (HD), a 
rare genetic disorder that leads to the degeneration 
of neurons in the brain, particularly in the basal 
ganglia. HD is characterized by a range of neurological 
and psychiatric symptoms, including involuntary 
movements, cognitive impairment, and mood 
disturbances. Somatic stem cell therapy has shown 
promise in preclinical studies for the treatment of 
HD by promoting the regeneration of neurons and 
reducing inflammation in the brain. In one study, 
the transplantation of neural stem cells (NSCs) into a 
mouse model of HD resulted in the formation of new 
neurons in the brain and improved motor function. 
Another study demonstrated that transplantation of 
MSCs into a rat model of HD reduced inflammation 
and oxidative stress in the brain and improved 
motor function. Despite these promising results, 
more research is needed to determine the optimal 
stem cell type, dosage, and delivery method for the 
treatment of HD. Additionally, ethical and regulatory 
issues need to be addressed before SSC therapy 
can be widely used for the treatment of HD in 
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human patients. However, SSC therapy provides a 
promising approach for the advancement of new 
treatments for HD, a condition that currently has 
limited therapeutic choices. Another neurological 
disorder that SSC therapy has been investigated 
for is HD, a rare genetic disorder that leads to the 
degeneration of neurons in the brain, particularly in 
the basal ganglia. HD is characterized by a range of 
neurological and psychiatric symptoms, including 
involuntary movements, cognitive impairment, and 
mood disturbances. Somatic stem cell therapy has 
shown promise in preclinical studies for the treatment 
of HD by promoting the regeneration of neurons and 
reducing inflammation in the brain. In one study, 
the transplantation of NSCs into a mouse model of 
HD resulted in the formation of new neurons in the 
brain and improved motor function. Another study 
demonstrated that transplantation of MSCs into a rat 
model of HD reduced inflammation and oxidative 
stress in the brain and improved motor function. 
Despite these promising results, more research is 
needed to determine the optimal stem cell type, 
dosage, and delivery method for the treatment of HD. 
Additionally, ethical and regulatory issues need to be 
addressed before SSC therapy can be widely used 
for the treatment of HD in human patients. However, 
SSC therapy provides a promising opportunity for 
the development of innovative treatments for HD, 
a condition that currently lacks extensive treatment 
options.[46-54]

Musculoskeletal Disorders 

Somatic stem cell therapy has been investigated as 
a potential treatment for a range of musculoskeletal 
disorders, including osteoarthritis (OA), rheumatoid 
arthritis (RA), and bone fractures. Osteoarthritis is a 
degenerative joint disease characterized by the loss 
of cartilage and progressive deterioration of the joint. 
Stem cell therapy has shown promise in preclinical 
studies for promoting the regeneration of damaged 
cartilage and improving functional recovery in animal 
models of OA. In one study, the transplantation 
of MSCs into a rabbit model of OA resulted in the 
regeneration of cartilage and improved joint function. 
Another study demonstrated that injection of MSCs 
into the knee joint of patients with OA improved pain 
and function. Rheumatoid arthritis is an autoimmune 
disease that causes chronic inflammation in the 
joints and can result in joint damage and deformity. 
Stem cell therapy has shown potential in preclinical 
studies for suppressing inflammation and promoting 
tissue repair in animal models of RA. In one study, 
transplantation of MSCs into a rat model of RA 

reduced inflammation in the joints and improved 
joint function. Another study demonstrated that 
injection of MSCs into the joints of patients with 
RA improved pain and function. Bone fractures can 
result from trauma or osteoporosis, a condition 
characterized by reduced bone density and increased 
risk of fracture. Stem cell therapy has shown potential 
in preclinical studies for promoting the regeneration 
of damaged bone and improving functional recovery 
in animal models of bone fracture. In one study, 
the transplantation of MSCs into a rat model of 
bone fracture resulted in the regeneration of bone 
tissue and improved bone healing. Another study 
demonstrated that injection of MSCs into the site of 
bone fracture in patients improved fracture healing. 
Despite these promising results, more research is 
needed to determine the optimal stem cell type, 
dosage, and delivery method for the treatment of 
musculoskeletal disorders. Additionally, ethical and 
regulatory issues need to be addressed before SSC 
therapy can be widely used for the treatment of 
these conditions in human patients. Nevertheless, 
SSC therapy presents a promising opportunity for the 
advancement of novel treatments for musculoskeletal 
disorders, where current treatment options are 
limited.[55-60]

Autoimmune Diseases

Somatic stem cell therapy has shown promise in 
the treatment of autoimmune diseases. Autoimmune 
diseases occur when the immune system attacks and 
damages healthy tissues in the body. Stem cell therapy 
is being explored as a potential treatment option for 
these conditions due to the ability of stem cells to 
differentiate into various types of cells and modulate 
the immune system. One example of an autoimmune 
disease being investigated for stem cell therapy is 
MS. Multiple sclerosis is a neurological disorder that 
affects the myelin sheath surrounding nerve fibers in 
the central nervous system. Somatic stem cell therapy 
has been studied as a potential treatment option for 
MS by transplanting HSCs, which have the potential to 
differentiate into immune cells, and MSCs, which can 
modulate the immune response and promote tissue 
repair. Other autoimmune diseases that have been 
studied for stem cell therapy include type 1 diabetes, 
systemic lupus erythematosus, RA, and inflammatory 
bowel disease. While the results of these studies 
have been promising, more research is needed to 
determine the optimal stem cell type, dosage, and 
delivery method for the treatment of autoimmune 
diseases. Furthermore, ethical and regulatory issues 
need to be addressed before SSC therapy can be 
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widely used for the treatment of autoimmune 
diseases in human patients. Despite this, SSC therapy 
presents a promising path for the advancement of 
novel treatments for autoimmune diseases, which 
currently face limited treatment options.[61-64]

Skin Disorders 

Somatic stem cell therapy for skin disorders involves 
the use of stem cells to promote the regeneration of 
damaged or diseased skin tissues. The therapy can be 
used to treat a variety of skin conditions such as burns, 
scars, vitiligo, and chronic wounds. Stem cells derived 
from the skin itself, such as epidermal stem cells 
and dermal papilla cells, have been used in clinical 
trials for skin regeneration. Additionally, MSCs from 
bone marrow and adipose tissue have also shown 
potential for skin regeneration due to their ability 
to differentiate into various cell types and secrete 
growth factors that stimulate tissue regeneration. 
The use of stem cells in skin regeneration can lead 
to faster and more effective wound healing, reduced 
scarring, and improved skin texture and appearance. 
However, more research is needed to fully understand 
the potential of SSC therapy for skin disorders and to 
optimize the techniques for clinical use. Somatic stem 
cell therapy holds great promise for the treatment of 
a variety of skin disorders, and ongoing research is 
focused on optimizing the techniques and identifying 
the most effective sources of stem cells for different 
applications.[65-67]

Cancer

Somatic stem cell therapy for cancer involves 
using stem cells to treat or prevent cancer, as well 
as managing the side effects of cancer treatment. 
The primary focus of stem cell therapy in cancer 
is to regenerate and repair the immune system, 
which can be damaged by chemotherapy, radiation 
therapy, or other cancer treatments. One of the most 
promising applications of SSC therapy in cancer 
is HSC transplantation, which involves replacing 
damaged bone marrow with healthy stem cells. 
This treatment can be used to treat a variety of 
blood cancers, including leukemia, lymphoma, and 
multiple myeloma. In addition to HSC transplantation, 
researchers are also exploring the use of SSC for 
other types of cancer, including solid tumors. These 
therapies may involve genetically modifying the stem 
cells to specifically target and destroy cancer cells, 
or using stem cells to deliver targeted therapies 
directly to tumors. Overall, SSC therapy holds great 
promise for the treatment of cancer, but more 
research is needed to fully understand its potential 

and develop effective therapies. In addition to HSC 
transplantation, SSC therapy is being investigated 
for various types of solid tumors, including breast 
cancer, brain tumors, and lung cancer. One approach 
involves using genetically modified stem cells to 
deliver targeted therapies directly to tumors. These 
stem cells can be engineered to produce proteins or 
other molecules that specifically target cancer cells, 
which can help to minimize side effects and increase 
the effectiveness of treatment. Another approach 
involves using SSCs to stimulate the immune system 
to attack cancer cells. This can be done by using stem 
cells to produce dendritic cells, which are specialized 
immune cells that can activate the immune system 
to target cancer cells. Researchers are also exploring 
the use of SSCs to create CAR-T cells, which are 
immune cells that have been genetically modified 
to recognize and destroy cancer cells. Somatic stem 
cells may also be used to manage the side effects 
of cancer treatment, such as chemotherapy-induced 
neuropathy and radiation-induced tissue damage. 
Stem cells can help to regenerate damaged tissues 
and promote healing, which can reduce the severity 
of these side effects and improve the overall quality 
of life for cancer patients. However, while SSC therapy 
holds great promise for the treatment of cancer, there 
are also challenges and risks associated with these 
treatments. For example, there is a risk of stem cells 
developing into cancer cells themselves, and there is 
also a risk of rejection by the immune system. More 
research is needed to fully understand these risks 
and develop safe and effective stem cell therapies for 
cancer.[68-72]

Genetic Disorders

Somatic stem cell therapy for genetic disorders 
involves the use of stem cells to replace or repair 
damaged or dysfunctional cells or tissues in the 
body that are affected by a genetic disease. The 
goal of this approach is to correct the underlying 
genetic defect and restore normal function to the 
affected cells or tissues. Somatic stem cell therapy 
for genetic disorders can involve several different 
strategies, depending on the specific disease 
and the affected tissue. One approach is to use 
gene editing technologies to correct the genetic 
mutation in the stem cells themselves, which can 
then be differentiated into the desired cell type and 
transplanted back into the patient. Another approach 
is to use SSC to replace damaged or dysfunctional 
cells or tissues with healthy cells that are derived from 
the patient’s own cells, such as induced iPSCs. While 
the use of SSCs for genetic disorders is still in the 
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experimental stage, there has been some promising 
research in this area, particularly for diseases such 
as sickle cell anemia and certain forms of inherited 
blindness. However, there are still many technical 
and ethical challenges that need to be addressed 
before SSC therapy can become a routine treatment 
for genetic disorders. Somatic stem cell therapy 
for genetic disorders has the potential to provide 
a personalized and potentially curative treatment 
option for patients with genetic diseases. However, 
more research is needed to fully understand the 
safety and efficacy of this approach and to develop 
new strategies for delivering and targeting stem 
cells to specific tissues and organs in the body. 
Somatic stem cell therapy for genetic disorders has 
the potential to revolutionize the treatment of a 
wide range of inherited diseases, including those 
that affect the blood, nervous system, muscle, and 
other tissues. While SSC therapy for genetic disorders 
holds great promise, there are still many challenges 
that need to be addressed before this approach can 
become a routine treatment option. These challenges 
include developing safe and effective gene editing 
technologies, ensuring the long-term safety and 
efficacy of stem cell therapies, and addressing 
ethical and regulatory concerns surrounding the 
use of human embryonic stem cells. Despite these 
challenges, there has been significant progress in SSC 
therapy for genetic disorders in recent years, and this 
approach is likely to play an increasingly important 
role in the treatment of inherited diseases in the 
future.[73-76]

In conclusion, SSCs are also known as adult stem 
cells. Somatic stem cells are derived from many 
tissues and stem cells. They have a wide range of uses 
in modern and regenerative medicine disciplines. 
It is a significant correlation that diseases increase 
with the development of modern medicine and high 
technology. Research scientists are working feverishly 
on alternative therapeutic strategies. Somatic stem 
cell therapy is a very useful and practical method that 
can provide beneficial results. One of the reasons why 
adult body stem cells are preferred is their ability to 
differentiate into desired tissues or cells. Therefore, 
SSC therapy has become a preferred method. The 
somatic stem cell therapy approach is applied to 
many diseases defined in the medical literature. In 
this chapter, the definition, properties, applications, 
and usage areas of SSCs and their potential for 
diseases are examined.
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