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Background: Regenerative medicine stands at the forefront of transformative healthcare, offering 
innovative approaches to address tissue damage and degenerative conditions. Central to this 
paradigm is the profound impact of stem cell therapy, a dynamic and promising avenue within 
regenerative medicine. As we navigate the complexities of this evolving field, our systematic literature 
review seeks to unravel the diverse applications, breakthroughs, and challenges inherent in utilizing 
stem cells for regenerative purposes 
Methods: We searched in Science direct, Pubmed, NIH and another e-library with keyword stem cell, 
application and regenerative medicine. Our review aims to contribute to the ongoing narrative of stem 
cell therapy in regenerative medicine. Through this exploration, we aspire not only to enhance our 
understanding but also to guide future research endeavors and clinical applications in this dynamic 
and promising field. 
Results: We reviewed the article  with the theme article is stem cell and regenerative medicine. Stem 
cell therapy consistently demonstrated remarkable efficacy in promoting tissue regeneration. Across 
applications, stem cells showcased a remarkable versatility in enhancing tissue-specific cell behavior 
and activating regenerative pathways. his versatility positions stem cells as a promising tool with 
broad applications in regenerative medicine. 
Conclusion: This review emphasize the versatility and efficacy of stem cells in diverse regenerative 
scenarios. Evaluating methodological quality and comparing studies reveal nuanced insights, guiding 
future research directions. This review provides a comprehensive understanding of the current 
landscape, paving the way for innovative approaches in regenerative medicine. 

 Keywords: Stem cell therapy, Regenerative medicine, Literature review, Tissue engineering, Cell-based 
therapies  

 

Regenerative medicine stands at the forefront of transformative healthcare, offering innovative approaches to 

address tissue damage and degenerative conditions 
1,2

. Central to this paradigm is the profound impact of 

stem cell therapy, a dynamic and promising avenue within regenerative medicine. As we navigate the 

complexities of this evolving field, our systematic literature review seeks to unravel the diverse applications, 

breakthroughs, and challenges inherent in utilizing stem cells for regenerative purposes. 

The significance of regenerative medicine lies in its commitment to restoring and enhancing tissue function, 

marking a paradigm shift from conventional medical approaches. Stem cell therapy, a key pillar of regenerative 

medicine, holds the potential to revolutionize healthcare by leveraging the body's intrinsic capacity for self-
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renewal 
1,3,4

. Our exploration is motivated by the pressing need to understand and consolidate the current 

state of knowledge in stem cell therapy within the broader context of regenerative medicine. 

The field of regenerative medicine has encountered and overcome significant challenges, and yet, gaps in 

knowledge persist. Our study aims to shed light on these gaps by conducting a systematic review of the 

existing literature. Through this, we aspire to provide a comprehensive overview of the current landscape, 

identifying trends, discrepancies, and emerging insights that define the field today. 

A brief historical overview contextualizes the evolution of regenerative medicine and the trajectory of stem 

cell therapy. From the early conceptualizations of tissue engineering to the contemporary emphasis on 

harnessing the regenerative potential of stem cells, the journey reflects both scientific ingenuity and persistent 

curiosity. Key milestones, such as the discovery of various stem cell sources and advancements in 

understanding their differentiation capacities, contribute to the rich tapestry of regenerative medicine's 

history 
1
  

Our study adopts a conceptual framework that perceives regenerative medicine as a dynamic continuum. At 

the heart of this continuum is stem cell therapy, offering a spectrum of possibilities for tissue repair and 

regeneration. The theoretical underpinning rests on the pluripotent or multipotent nature of stem cells, 

acknowledging their pivotal role in influencing cellular behaviors and driving regenerative processes. By 

systematically reviewing existing literature through this lens, we aim to unravel patterns, highlight gaps, and 

discern emerging trends. This approach provides a nuanced understanding that transcends individual studies, 

contributing to a holistic comprehension of stem cell therapy's role in regenerative medicine. 

Methods 

In conducting this literature review, a search strategy was employed, utilizing databases from Pubmed, NIH, 

ScienceDirect and another e-library. The search terms were stem cell, application and regenerative medicine. 

Results 

Our literature review delved into five key studies, exploring the diverse landscape of origin stem cell therapy in 

regenerative medicine. These studies, ranging from brain regeneration to hematopoietic stem cell dynamics, 

collectively contribute to a nuanced understanding of the field's current state (Table 1). 

Table 1. Summary of key findings from reviewed studies on the stem cell theraphy in regenerative medicine 

SCs Disease Etiology Application Subject of 
research 

References 
Number 

ESCs Parkinson 
Disease 
 
 
 
 
 
Cardiovascular 
disease 
 
 
 
 
Diabetes 
mellitus 

a loss of nerve 
cells in part of 
the brain called 
the substantia 
nigra 
ischemic 
 
Ischemic 
 
 
 
 
 
Metabolic 
disorder 

the transplantation of neural 
progenitor cells derived from 
embryonic stem cells (ESCs) into the 
brains  
 
 
 
the hESC-derived cardiovascular 
progenitors embedded in a fibrin 
patch that was epicardially delivered 
during a coronary artery bypass 
procedure 
 
hESCs were administered via the 
intramuscular and intravenous 

Human 
 
 
 
 
 
 
Human 
 
 
 
 
 
Human 

5
 

 
 
 
 
 
6
 

 
 
 
 
7
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TSPSCs Hearing Loss 
 
 
 
 
 
Intestinal 
degeneration 
 
 
 
 
 
Lung 
Degenaration 

Acoustic trauma 
 
 
 
 
 
Autoimun 
 
 
 
 
 
 
Infection 

stimulating hair cell differentiation 
from inner ear stem cells  
 
 
 
 
Intestinal progenitor cells from mice 
or humans were cultured evaluated 
in mice via omental implantation. 
Mucosal regeneration was evaluated 
in dogs after rectal mucosectomy 
followed by scaffold implantation 
 
Fetal lung grafts were implanted in 
adult rats 

In vitro 
 
 
 
 
 
In vitro 
and In 
vivo 
(animal) 
 
 
 
Animal 
(rat) 

8
 

 
9
 

 
 
 
 
 
10

 

MSCs Multiple 
sclerosis 
 
Spinal Cord 
Injury 
 
 
 
 
 
 
Low back pain 
 
 
 
Endometrial 
injury 

Autoimun 
 
 
Accident 
 
 
 
 
 
 
 
Intravertebral 
disc 
degeneration 
 
Infection, 
iatrogenic 

MSC-neural progenitor cells were 
administered intrathecally (IT) 
 
Intrathecal administration of 
autologous mesenchymal stromal 
cells 
 
Intravenous infusion of auto serum-
expanded autologous mesenchymal 
stem cells 
 
Regulating pyroptosis 
 
 
 
Adipose-derived mesenchymal stem 
cells (ADMSCs) implantation on silk 
fibroin/polycaprolactone (SF/PCL) 
electrospun nanofibers (ADMSCs-
SF/PCL) and used it in the damaged 
endometrium  

Human 
 
 
Human 
 
 
 
Human 
 
 
 
In vitro 
 
 
 
Animal 
(rat) 

11
 

 
12

 
 
 
13

 
 
 
14

 
 
 
15

 

UCSCs Rheumatoid 
arthritis 

 Autoimmune 
 

Effects of hUCMSCs (intravenous 
injection) in collagen-induced arthritis 
(CIA) rats 

Animal 
(Rat) 

16
 

BMSCs Leukemia hematolo- 
gical malignancy 
originating from 
lymphocyte 
precursor cells 

In vitro experiments were conducted 
using bone marrow mesenchymal 
stem cells (BM-MSCs) and B-ALL cells. 

Human 
and in-
vitro 

17
 

iPSCs Stroke Cerebral 
Ischemic 

transplantation of iMSCs to the 
subjected 

Animal 
(rat) 

18
 

SCs : stem cells, ESCs : embryonic stem cells, TSPSCs : tissue specific progenitor stem cells, MSCs : mesenchymal stem cells, UCSCs : 

umbilical cord stem cells, BMSCs : bone marrow stem cells, iPSCs : induced pluripotent stem cells. 

In synthesizing the results, common themes and patterns emerged. Stem cell therapy consistently 

demonstrated remarkable efficacy in promoting tissue regeneration. Across applications, stem cells showcased 

a remarkable versatility in enhancing tissue-specific cell behavior and activating regenerative pathways. 

Assessing the methodological quality revealed a spectrum of study designs and approaches. While some 

studies exhibited robust methodologies with well-defined sample sizes and rigorous statistical analyses, others 

presented limitations, such as smaller sample sizes or variations in experimental protocols. Recognizing these 

differences is crucial for a nuanced interpretation of the collective findings. 
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Discussions 

Stem cells are undifferentiated cells with the unique ability to develop into various specialized cell types. They 

are a crucial part of the body's natural repair and regeneration system. There are two main types of stem cells: 

embryonic stem cells and adult (or somatic) stem cells (table 2). On the basis of regenerative applications, 

stem cells can be categorized as embryonic stem cells (ESCs), tissue specific progenitor stem cells (TSPSCs), 

mesenchymal stem cells (MSCs), umbilical cord stem cells (UCSCs), bone marrow stem cells (BMSCs), and 

induced pluripotent stem cells (iPSCs) 
19

. That categories provide a more detailed breakdown of adult or 

somatic stem cells, specifying their origin or location (e.g., tissue-specific, mesenchymal, umbilical cord, bone 

marrow). However, the general concepts of embryonic stem cells and adult stem cells, along with their 

regenerative applications, remain consistent. 

Table 2. Type of origin stem cells 

Aspect Embryonic Stem Cell (ESCs) Adult (Somatic) Stem Cells 

Origin and Location in the body Derived from embryos, usually 
blastocysts 

Found in various tissues and organs 

Differentiation Potensial Can differentiate into any cell type in 
the human body 

Can differentiate into specialized cell 
types of the tissue or organ 

Ethical Consideration (compare to 
ESCs) 

Ethical concerns due to the 
destruction of embryos during 
extraction 

Fewer ethical concerns compared to 
ESCs 

Application - Regenerative medicine (repair or 
replace damaged tissues/organs 
- Drug testing and development 
- Understanding development and 
diseases 

- Regenerative medicine (repair or 
replace damaged tissues/organs 
- Drug testing and development 
- Understanding development and 
diseases 

Limitations - Ethical concerns 
- Potential for tumorigenesis 

Limited differentiation potential 
compared to ESCs 

Stem cells can be produced through various methods, depending on the type of stem cells required (figure 1). 

Embryonic stem cells (ESCs) are typically derived from embryos, involving in vitro fertilization to obtain a 

blastocyst, though this method raises ethical concerns due to embryo destruction. Induced pluripotent stem 

cells (iPSCs) offer an ethical alternative by reprogramming adult cells to exhibit embryonic stem cell-like 

properties, achieved by introducing specific genes. Adult or somatic stem cells, found in tissues like bone 

marrow, adipose, or blood, can be harvested through procedures such as bone marrow aspiration. 

Mesenchymal stem cells (MSCs) are isolated from tissues and cultured for expansion. Umbilical cord stem cells 

(UCSCs) are obtained from the umbilical cord blood or tissue, often collected and stored during childbirth for 

potential future use. Each method has its own set of ethical considerations and technical challenges, and the 

field of stem cell research continues to evolve with ongoing advancements and discoveries. Researchers and 

practitioners must adhere to ethical standards and legal requirements when working with stem cells, ensuring 

responsible and informed use of these powerful cellular resources. 
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Figure 1. Source of stem cell therapy for regenerative medicine 

In the exploration of stem cell research, a historical perspective reveals a narrative of significant milestones 

shaping the field 
19

. Beginning with foundational discoveries, the historical overview encapsulates pivotal 

moments, contributing to our evolving comprehension of stem cells. The evolution of stem cell concepts 

reflects a paradigm shift over time, emphasizing the interconnectedness of past revelations with 

contemporary investigations. Moreover, these historical insights underscore the enduring impact on current 

research, showcasing a legacy that continues to influence the scientific landscape. 

Moving into the realm of stem cell classification and therapeutic potential, a comprehensive analysis unfolds 
20,21

. Stem cell types, including embryonic, tissue-specific, mesenchymal, umbilical cord, bone marrow, and 

induced pluripotent stem cells (iPSCs), are systematically presented, each offering distinct regenerative 

applications. In the discussion of regenerative capabilities, a comparative analysis emerges, dissecting the 

advantages and limitations of each stem cell type. This exploration delves into the clinical implications, 

shedding light on the potential translation of research findings into tangible medical therapies. 

The narrative extends to the domain of induced pluripotent stem cells (iPSCs), focusing on their generation 

and applications 
22

. The results section elucidates the intricacies of iPSC generation, detailing the methods and 

key factors involved. Applications of iPSCs in regenerative medicine and disease modeling add depth to their 

significance. In the ensuing discussion, the advantages of iPSCs are dissected, juxtaposed against challenges 

and future research directions. The iPSC narrative underscores their potential as a versatile tool with 

transformative implications for personalized medicine. 

Transitioning to clinical applications, the investigation into intravenous infusion of autologous mesenchymal 

stem cells in spinal cord injury patients unveils promising results 
13

. The safety and feasibility of this 

intervention are systematically presented, laying the groundwork for a discussion on neurological 

improvement. Noteworthy advancements based on the ASIA scale and other assessments provoke reflections 

on the implications for future stem cell-based interventions. The discourse navigates through the safety and 

feasibility findings, charting a course toward potential shifts in treatment paradigms for spinal cord injuries. 

The exploration culminates in a study on pyroptosis regulation by mesenchymal stem cells (MSCs) and 

extracellular vesicles (EVs) in intervertebral disc degeneration 
14

. Results illuminate the regulatory mechanisms 

and functional improvements observed in this context. The ensuing discussion interprets the implications of 

pyroptosis regulation, emphasizing potential pathways and mechanisms at play. Comparative analyses with 

existing literature enrich the narrative, highlighting novel contributions and areas warranting further 

investigation. The synthesis of findings paints a holistic picture, propelling the discourse towards future 
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research directions and underscoring the clinical relevance of stem cell interventions in diverse medical 

domains. 

Stem cell therapy, while holding immense potential for treating various medical conditions, faces several 

significant limitations. One crucial concern is the risk of tumorigenicity, particularly with pluripotent stem cells 

like embryonic stem cells (ESCs) and induced pluripotent stem cells (iPSCs). The uncontrolled differentiation of 

these cells may lead to the formation of tumors 
23

. Moreover, ethical considerations surround the use of ESCs 

due to the destruction of embryos, and though iPSCs offer an ethically viable alternative, the reprogramming 

process introduces its own set of safety and regulatory challenges 
24

. 

Immunorejection is another hurdle, especially in allogeneic stem cell transplantation, where the recipient's 

immune system may recognize transplanted cells as foreign and mount an immune response, risking rejection. 

The limited differentiation potential of adult or somatic stem cells, as well as challenges in controlling their 

differentiation into specific cell types, further impact their applicability in certain regenerative therapies. 

Additionally, long-term safety concerns, technical difficulties, and regulatory complexities contribute to the 

overall limitations of stem cell therapy 
25

. 

Overcoming these challenges requires sustained research efforts, advancements in technology, and 

comprehensive clinical trials to ensure the safety, efficacy, and ethical considerations of stem cell-based 

treatments. While progress has been made, continued exploration and refinement of stem cell therapies are 

essential for unlocking their full potential in medical applications. 

Conclusions 

In summary, this review delves into the realm of regenerative medicine, particularly focusing on the 

transformative role of stem cell therapy. Stem cell therapy holds immense promise for addressing medical 

challenges, showcasing its potential for tissue regeneration and overcoming the limitations of conventional 

treatments. Our exploration encompassed the historical evolution, theoretical frameworks, and a systematic 

analysis of ten pivotal studies, offering a nuanced understanding of the current state of regenerative medicine. 

By evaluating the methodological quality, identifying recurring themes, and synthesizing information, this 

review provides a cohesive narrative of the existing literature. Practical implications of stem cell therapy were 

discussed, emphasizing its potential to reshape healthcare practices. The findings from this review contribute 

to the ongoing discourse, guiding future research endeavors and applications in regenerative medicine. As the 

field advances, the insights here will serve as a foundation for unlocking the full potential of regenerative 

medicine. 
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