
 

Volume No. 3   |     Issue No. 9  |     Pages 17-18 

 

Published on: 30 Sept, 2024 https://biologicaltimes.com/  
To cite this article: Akmal E, F Noor, A Roobi, A Bashir, Z Fatima & S Tahir. Stem Cell 
Based Therapies: An overview. Biological Times. 2024. September 3(7): 17-18 

17 

 

Stem Cell Based Therapies: An overview 

Eman Akmal
1
, Fatima Noor

2
, Alishbah Roobi

3
, Ayesha Bashir

2
, Zainab Fatima

1
, Saleha Tahir

4* 

 

1. Department of Biotechnology, The University of Faisalabad, Pakistan 

2. Faculty of Science, Medicine and Health, University of Wollongong, Australia 

3. Department of Physiology, The University of Faisalabad, Pakistan 

4. Department of Microbiology, University of Agriculture Faisalabad, Pakistan 

*Corresponding Author: salehatahir999@gmail.com 

ABSTRACT

Keywords: Stem cell therapy, Cancer therapy, Self-replication, Cell 

replacement 

Introduction 

Stem cells are a unique sort of cell with two significant characteristics. They 

can divide into more of their own cells. I.e., they regenerate themselves and a 

process called differentiation, they can differentiate into different cell types 

with unique roles. Stem cells possess the capacity to self-renew and give rise 

to differentiated cells. These cells include induced pluripotent stem cells 

(iPSCs), adult stem cells, and embryonic stem cells (ESCs) [1]. Carefully 

controlled stem cell derivation and growth are necessary steps in the creation 

of stem cells in a laboratory. Teratoma formation and the quality control 

assays are essential steps in identifying the properties of the stem cells being 

studied. Use of culture media and derivation techniques are essential for 

establishing the right environmental conditions for regulated differentiation 

[2]. The original injury and secondary injury stages comprise the 

pathophysiological mechanism of traumatic brain injury (SCI). The term 

"primary injury" refers to the damage that occurs to the spinal cord's nerves 

when it is exposed to contusion, ripping or compression from external forces, 

or infarction from vascular injury. Following the first damage, there is a 

significant loss of nerve cells and the blood-spinal cord barrier is breached 

[3]. Given that Mesenchymal Stem Cell Therapy (MSCs) may be extracted 

from various tissues and subsequently re-implanted in various locations, it 

raises the question of whether endogenous tissues can be repaired by natural 

MSCs in vivo, a function that ostensibly diminishes with age. The healing of 

significant tissue damage requires the replacement of mesenchymal cells in 

large quantities, which requires engraftment, structural organization, and 

cellular differentiation [4]. 

Stem Cell Biology 

Stem cells are able to self-renew, they can continue their lineage and produce 

offspring that can differentiate into a variety of specialized cell types. This 

progeny can then interact with their surroundings to maintain a balance 

between quiescence, proliferation, and restoration. The word     "stem ness" 

encompasses all of these characteristics [5]. Stem cell activity plays a major 

role in adult tissues' ability to maintain tissue homeostasis and coordinate a 

regenerative response to injury. Through epigenetic, transcriptional, post-

transcriptional, and post-translational mechanisms, several signaling 

pathways govern the proliferation, self-renewal, and lineage differentiation of 

adult stem cells shown in figure 1 [6]. 

 

Fig. 1: The diagram of stem cell differentiation 

 

 

Mesenchymal Stem Cell Therapy 

MSCs were first investigated as potential methods for replacing damaged 

tissue in regenerative medicine. Even though given MSCs showed positive 

results in numerous disease models, they were rarely shown to differentiate 

and successfully engraft into host tissues [7]. In China, the majority of cases 

of liver failure are caused by HBV (Hepatitis B virus) infection. Therefore, 53 

patients who had hepatitis B-related liver failure and had MSC transplantation 

(105 individuals constituted the control group). The findings demonstrated the 

safety of MSC transplantation for individuals with chronic hepatitis B-related 

liver failure [8]. The clinical use of mesenchymal stem cells (MSC) stems 

from their potential application in autologous transplantation. Numerous 

MSC-based clinical experiments have been completed, and numerous more 

are being investigated. More than two thousand individuals got autologous or 

culture-expanded allogeneic MSCs for the treatment of various disorders, 

according to recent publications [9]. 

Neural Stem Cell Therapy 

One major factor contributing to permanent impairments is traumatic spinal 

cord injury (SCI). The degeneration of spinal cord neurons and axons, as well 

as the disintegration of the neural network, are largely responsible for the 

permanent sensory, motor, and autonomic deficits that follow spinal cord 

[10]. Treatment for CNS illnesses may benefit greatly from neural stem cell 

(NSC) therapy. Not only do NSCs replace damaged or dead brain cells, but 

they also produce gene products that have therapeutic effects and establish an 

environment that is conducive to host cell survival and normal brain function 

[11]. 

Precursor cells (NPCs) develop into neurons, oligodendrocytes, and 

astrocytes is exceptional. This ability has made NPCs a desirable cell source 

for cellular treatments for spinal cord injuries. Mesenchymal stem cells 

(MSCs), for example, have been shown to have the ability to decrease 

neurological cell activation, lower the levels of reactive oxygen species 

(ROS) and inflammatory cytokines in the milieu, and encourage neuronal and 

vascular regeneration in a variety of CNS illnesses [12]. 

Cancer Stem Cell Therapy 

Cancer is the most dangerous disease that causes millions of deaths 

worldwide. The type of treatment depends upon the type of cancer, 

progression and treatment purpose. Surgery is the first way for the direct 

removal of cancer tumors located in that particular area. Radiotherapy can 

replace tumors by killing cancer cells [13]. AML patients are the original 

source of cancer stem cells (CSCs), which are defined as self-renewing cells 

with strong proliferative potential and the capacity to initiate tumors shown in 

figure 2. They can differentiate into heterogeneously differentiated cancer 

cells with restricted proliferative potential and other CSCs. It has long been 

thought that normal stem cells undergo mutational change to become CSCs 

[14]. 

There is increased hope that stem cell therapies, which have been successfully applied to patients, could one day be able to treat a 

variety of challenging diseases according to recent research. The therapeutic effectiveness of stem cells in damaged organs or tissues 

has improved recently because to the development of novel biomaterials that offers transplanted cells a stable cellular milieu. The use 

of synthetic and tissue-derived biomaterials in co-transplantation is revolutionizing our understanding of stem cell-based therapies. 

These biomaterials serve as a scaffold for stem cells and offer a unique opportunity to enhance their significant influences in 

regeneration and repair of tissue. Instead of existing naturally, induced pluripotent stem cells are created ("induced" or 

"reprogrammed") in culture from somatic cells by ectopically expressing specific pluripotency factors. Because iPSCs can be created 

from any patient or healthy individual, they are thought to be a crucial instrument for replacing diseased or damaged tissues in 

regenerative medicine. This article reviews the developments in stem cell research and discuss cell types that are either nearing clinical 

trials or are now being used in clinics. 

https://biologicaltimes.com/
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                      Fig. 2: The diagram of cancer cell therapy  

Mesenchymal Stem Cell for Cardiovascular Disease  

The first type of MSC to be demonstrated to do so were human umbilical cord 

perivascular cells, which, after accumulating on feeder layers for 

cardiomyocytes, form contracting clusters of cells in one week. In vitro, bone 

marrow MSCs can be encouraged to migrate and survive by basic fibroblast 

growth factor (bFGF). Retrograde blood-forming factor (bFGF) perfusion in 

the coronary vein can improve MSC graft transplantation, encourage MSC 

phenotypic differentiation into cardiomyocytes, repair heart function, and 

avoid detrimental remodeling [15].  MSCs have the ability to directly lessen 

oxidative stress-related damage in glial cells, neurons, cardiomyocytes, renal 

cells, immune cells, hepatocytes, islet cells, fibroblasts, and other cells in 

vitro. Because of their unique characteristics, which include their capacity to 

undergo neovasculogenic, immunomodulatory ability, antifibrotic activity, 

and ability to develop into cardiovascular cells, MSCs are valuable in the 

treatment of CVD [15]. 

Recently, mesenchymal stem cell (MSC) transplant-induced acute lung 

damage in animal models has been linked to a mechanism known as 

mitochondrial transfer (MT) via nanotube Recently, mesenchymal stem cell 

(MSC) transplant-induced acute lung damage in animal models has been 

linked to a mechanism known as mitochondrial transfer (MT) via nanotube. It 

is believed that MT protects recipient alveolar epithelial cells, which suggests 

an as-yet-unexplored mechanism of action for cell therapy in the treatment of 

heart failure [16].  

Conclusion 

Current information from the most newly published scientific studies 

pertaining to neurological disorders, mesenchymal cardiovascular disease 

(MCD), diabetes mellitus and stem cell therapy is presented in this study. 

Provide a different perspective on the use of MSCs produced from different 

sources in the treatment of human diseases in a significant number of good 

and detailed reviews and systematic analyses in the literature. Stem cell 

therapy holds significant promises for advancing medical treatments across a 

range of conditions. Regenerative therapies represent a unique opportunity 

due to stem cells' capacity to differentiate into specialized cell types. This 

ability could lead to improved outcomes and cures for patients who now have 

limited therapy options. However, the field is still evolving, and several 

challenges remain, including ethical consideration, potential risks and needs 

of extensive clinical trials to establish efficiency and safety. 
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