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Umbilical cord stem cells (UCSCs) have garnered significant attention in regenerative 

medicine due to their unique biological properties, including high proliferative capacity, 

low immunogenicity, and multipotency. Derived from cord blood and Wharton’s jelly, 

these cells— primarily mesenchymal and hematopoietic stem cells—have demonstrated 

therapeutic potential across a wide range of diseases.[1].This review explores the 

clinical and experimental applications of UCSCs in treating hematological disorders, 

neurodegenerative diseases, cardiovascular conditions, autoimmune diseases, and liver 

and lung injuries.[2][3][4] Numerous clinical trials have shown encouraging outcomes, 

highlighting the regenerative and Immunomodulatory roles of UCSCs. Despite certain 

limitations such as scalability and long-term safety concerns, UCSCs remain a 

promising and ethically favorable option in the evolving landscape of stem cell-based 

therapies. Umbilical cord stem cells (UCSCs) represent a dynamic and increasingly 

utilized cell source in regenerative medicine, offering promising therapeutic outcomes 

for a variety of chronic, degenerative, and immune-mediated diseases.[2].  
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INTRODUCTION 

Stem cell therapy is revolutionizing modern 

medicine, offering potential cures for diseases 

previously considered untreatable. Among the 

different types, umbilical cord stem cells, 

including mesenchymal stem cells (MSCs) and 

hematopoietic stem cells (HSCs), are gaining 

interest due to their accessibility, non-invasive 

collection, and multi-lineage differentiation 

ability. Stem cell therapy has emerged as a 

transformative approach in the field of 

regenerative medicine, offering new possibilities 

for the treatment of a wide range of diseases once 

considered incurable or poorly managed by 

conventional therapies. Among the various types 

of stem cells, umbilical cord-derived stem cells 

(UCSCs) have attracted growing interest due to 

https://www.ijpsjournal.com/
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their accessibility, versatility, and ethical 

advantages.[1][3]  The umbilical cord, a byproduct 

of childbirth, is a rich source of two primary types 

of stem cells: hematopoietic stem cells (HSCs) 

derived from cord blood, and mesenchymal stem 

cells (MSCs) found in Wharton’s jelly and the cord 

lining. HSCs are traditionally used in the treatment 

of hematological disorders such as leukemia, 

lymphoma, and anemia.  

 
Fig 1: Umbilical cord blood 

In contrast, MSCs exhibit a broader therapeutic 

potential due to their ability to differentiate into 

multiple cell lineages—including osteoblasts, 

chondrocytes, adipocytes, and even neural-like 

cells—as well as their strong immunomodulatory 

and anti-inflammatory properties.In recent years, 

UCSCs have been studied extensively in 

preclinical models and clinical trials for a variety 

of applications. These include not only 

hematological and immunological conditions but 

also neurodegenerative diseases (e.g., cerebral 

palsy, spinal cord injury).[8][14]  cardiovascular 

diseases (e.g., myocardial infarction, ischemic 

stroke), metabolic disorders (e.g., type 1 diabetes), 

and organ damage (e.g., liver cirrhosis, lung injury 

due to COVID-19). Importantly, UCSCs are 

associated with lower risks of graft-versus-host 

disease (GVHD) compared to bone marrow-

derived cells and are more ethically acceptable 

than embryonic stem cells.Additionally, 

innovations in gene editing, cell reprogramming, 

and 3D bioprinting are rapidly enhancing the 

functional capabilities of UCSCs, allowing for 

customized and targeted therapeutic interventions. 

Despite these advances, several challenges remain, 

including standardization of isolation and 

expansion protocols, long-term safety evaluation, 

and regulatory approval processes. This review 

aims to provide a comprehensive overview of the 

diseases that can be treated using UCSCs, the 

biological mechanisms underlying their 

therapeutic effects, and the current state of clinical 

translation. By synthesizing recent findings, we 

hope to highlight the promise and limitations of 

UCSCs in the context of evolving cell-based 

therapies.[5]  In recent decades, stem cell therapy 

has revolutionized the landscape of medical 

science by offering unprecedented potential for 

tissue regeneration, immune modulation, and 

personalized medicine. Among the various stem 

cell sources, umbilical cord stem cells (UCSCs) 

have gained increasing attention for their ethical 

acceptability, abundance, and high therapeutic 

potential. Unlike embryonic stem cells, which 

pose ethical controversies, or adult stem cells, 

which may involve invasive collection procedures 
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and limited potency, UCSCs are collected non-

invasively from postnatal tissues such as cord 

blood and Wharton’s jelly—making them a 

practical and ethically sound option for clinical 

use. Umbilical cord-derived stem cells include two 

major types: hematopoietic stem cells (HSCs), 

primarily used in hematopoietic reconstitution and 

bone marrow transplantation, and mesenchymal 

stem cells (MSCs), which exhibit multilineage 

differentiation and strong immunosuppressive and 

anti-inflammatory properties. These stem cells are 

immunologically naïve, offering a lower risk of 

graft rejection and reducing the incidence of 

graftversus-host disease (GVHD), even in partially 

matched allogeneic transplants.[6]  Global interest 

in UCSC-based therapies is reflected in the 

increasing number of clinical trials. As of 2024, 

more than 1,200 registered clinical studies have 

explored UCSCs in conditions ranging from blood 

cancers and inherited metabolic disorders to 

inflammatory diseases, tissue injuries, and 

degenerative neurological conditions. With the 

emergence of personalized and precision 

medicine, UCSCs are now being combined with 

bioengineering tools, such as nanotechnology, 

CRISPR/Cas9 gene editing, and 3D bioprinting, to 

enhance therapeutic specificity, homing ability, 

and functional outcomes. Furthermore, UCSCs 

play a pivotal role in the treatment of emerging 

public health challenges. During the COVID-19 

pandemic, they were investigated for their 

potential to attenuate cytokine storms and repair 

lung injury through anti-inflammatory signaling 

and extracellular vesicle release. Promising results 

have also been reported in autism spectrum 

disorder (ASD), cerebral palsy, myocardial 

infarction, and type 1 diabetes, indicating the 

versatility and adaptability of these cells in diverse 

pathological environments.[5][6][1]  However, 

despite these advancements, the translation of 

UCSC therapies into widespread clinical practice 

is hindered by several challenges. These include 

variability in isolation and storage protocols, 

limited cell expansion potential, regulatory 

barriers, and the need for long-term safety and 

efficacy data. Additionally, ethical considerations 

around ownership, commercialization, and 

biobanking remain active topics of debate.[1]  In 

this review, we delve into the biological 

characteristics of UCSCs, their mechanisms of 

action, and their current and potential applications 

in the treatment of various diseases. We also 

discuss ongoing clinical trials, technological 

innovations, and future directions, aiming to 

present a comprehensive and up-to-date 

perspective on the evolving role of umbilical cord 

stem cells in modern medicine.[1] [2]  

Neurological Diseases Treated with Umbilical 

Cord Stem Cells (UCSCs)  

Umbilical cord stem cells, particularly 

mesenchymal stem cells (MSCs), have shown 

significant promise in treating various 

neurological disorders due to their ability to 

promote neuroprotection, neurogenesis, immune 

modulation, and tissue repair. MSCs secrete a 

range of bioactive molecules, including 

neurotrophic factors, cytokines, and extracellular 

vesicles, which help to reduce inflammation, 

promote healing, and repair damaged neural 

tissues. Below are the key neurological disorders 

and how UCSCs help in their treatment[2]  

1) Cerebral Palsy (CP) :   

• Cerebral palsy is a group of disorders that 

affect movement, muscle tone, and posture. It 

is often caused by brain injury or abnormal 

brain development before, during, or shortly 

after birth. It leads to difficulties with motor 

skills, coordination, and can result in 

intellectual impairments.  

• UCSCs help: Mesenchymal stem cells 

(MSCs) derived from the umbilical cord can 
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reduce brain inflammation and oxidative 

stress, which are significant contributors to 

neural injury in CP. These cells also promote 

neurogenesis (formation of new neurons) and 

remyelination (repair of damaged nerve 

fibers), helping restore brain function. 

Clinical trials have demonstrated 

improvements in motor skills and cognitive 

function in children with CP after MSC 

transplantation.  

• Mechanism:MSCs release neurotrophic 

factors (e.g., brain-derived neurotrophic 

factor, BDNF) that support neuronal survival, 

angiogenesis (formation of new blood 

vessels), and neuroplasticity (the ability of the 

brain to form new neural connections). These 

factors help repair the damaged areas of the 

brain, particularly those responsible for motor 

control.[14][2]  

2) Spinal Cord Injury (SCI)  

• A spinal cord injury involves damage to the 

spinal cord, leading to loss of function below 

the site of injury. This can result in paralysis, 

loss of sensation, and impaired motor control. 

SCI often causes permanent damage to the 

spinal cord due to the lack of regenerative 

capacity of the nervous system.  

• UCSCs help: UCSCs, particularly MSCs, can 

reduce inflammation at the injury site, protect 

neurons, and promote tissue repair by secreting 

factors that help regenerate spinal cord tissue. 

They can also assist in remyelinating nerve 

fibers, which are crucial for restoring electrical 

communication between neurons.  

• Mechanism: MSCs release cytokines and 

growth factors such as nerve growth factor 

(NGF) and vascular endothelial growth factor 

(VEGF), which stimulate neuronal survival 

and angiogenesis. Additionally, MSCs may 

modulate the immune response to reduce the 

secondary damage that occurs after SCI, such 

as further inflammation and cell death.[7][2]  

3) Stroke (Ischemic)   

• A stroke occurs when the blood supply to the 

brain is interrupted, leading to the death of 

brain cells due to lack of oxygen and nutrients. 

Ischemic strokes are the most common type 

and can result in paralysis, speech impairment, 

and cognitive deficits.  

• UCSCs help: After a stroke, MSCs derived 

from the umbilical cord are thought to reduce 

brain inflammation, protect damaged brain 

cells, and promote tissue regeneration. They 

can assist in neurogenesis and synaptic 

plasticity, which are crucial for restoring lost 

brain functions.  

• Mechanism:UCSCs release neuroprotective 

factors, including BDNF, insulin-like growth 

factor (IGF), and vascular endothelial growth 

factor (VEGF). These factors help protect the 

brain from further damage, stimulate the 

growth of new neurons, and encourage the 

formation of new blood vessels (angiogenesis) 

in the affected brain areas.[8]  

4) Multiple Sclerosis (MS):  

• Multiple sclerosis is an autoimmune disease 

where the immune system mistakenly attacks 

the protective covering (myelin) of nerve 

fibers in the central nervous system, leading to 

inflammation and tissue damage. This results 

in symptoms such as muscle weakness, vision 

problems, and impaired coordination.[17] 

• UCSCs help:Umbilical cord-derived MSCs 

have immune-modulatory properties, which 

can help reduce the autoimmune attack on 

myelin. Additionally, MSCs promote 

remyelination of nerve fibers, thereby 

restoring nerve function. This helps reduce the 
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severity of MS symptoms and slows disease 

progression.  

• Mechanism: MSCs can modulate the immune 

system by reducing pro- 

inflammatory cytokines and increasing the 

activity of regulatory T-cells, which suppress 

the autoimmune response. Additionally, MSCs 

support remyelination by releasing 

oligodendrocyte precursor cells (cells that 

form myelin) and stimulating the growth of 

new myelin sheaths around nerve fibers.[11]  

5) Parkinson’s Disease :   

• Parkinson’s disease is a neurodegenerative 

disorder that affects movement control due to 

the progressive loss of dopamine-producing 

neurons in the brain. Symptoms include 

tremors, rigidity, bradykinesia (slowness of 

movement), and postural instability.  

• UCSCs help: UCSCs can potentially replace 

damaged dopamine-producing neurons or 

promote the regeneration of existing neurons. 

MSCs can also protect existing neurons from 

degeneration and help restore motor function.  

• Mechanism: The neurotrophic factors secreted 

by UCSCs, such as glial-derived neurotrophic 

factor (GDNF) and BDNF, can enhance the 

survival of dopamineproducing neurons and 

stimulate their regeneration. MSCs also have 

antiinflammatory properties, which may reduce 

the neuroinflammation that contributes to 

neuronal damage in Parkinson’s disease.[10][2]  

6) Alzheimer’s Disease  

• Alzheimer’s disease is a neurodegenerative 

disorder characterized by progressive memory 

loss, cognitive decline, and personality 

changes. It is caused by the accumulation of 

amyloid plaques and tau tangles in the brain.  

• UCSCs help: UCSCs, particularly MSCs, may 

help regenerate brain cells, reduce 

inflammation, and improve cognitive function 

in Alzheimer’s patients. They can help clear 

amyloid plaques and promote neurogenesis.  

• Mechanism: UCSCs secrete neuroprotective 

factors, including insulin-like growth factor 

(IGF) and brain-derived neurotrophic factor 

(BDNF), which help protect neurons from 

degeneration and stimulate new brain cell 

growth. MSCs also help reduce 

neuroinflammation, which is a key feature of 

Alzheimer’s pathology.[9]  

Hematological Diseases Treated with Umbilical 

Cord Stem Cells (UCSCs)   

Hematological diseases involve disorders of the 

blood and bone marrow, which affect the 

production of blood cells or the function of the 

immune system. Hematopoietic stem cells (HSCs) 

from umbilical cord blood are widely used in the 

treatment of these diseases due to their ability to 

regenerate the blood and immune system. Below 

are the major hematological diseases treated with 

UCSCs, along with the mechanisms by which 

UCSCs help [3]  

1) Leukemia:   

• Leukemia is a cancer of the blood or bone 

marrow that results in the overproduction of 

abnormal white blood cells. These cells crowd 

out healthy blood cells, leading to symptoms 

such as anemia, bleeding, and infections.  

• UCSCs help: Hematopoietic stem cells (HSCs) 

from umbilical cord blood are used in 

hematopoietic stem cell transplantation 

(HSCT). The transplanted HSCs can replace 

the damaged or cancerous bone marrow cells 

and restore normal blood cell production. This 

helps restore the immune system and blood 

function.  

• Mechanism: UCSCs from cord blood 

reconstitute the hematopoietic system by 

differentiating into red blood cells, white blood 
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cells, and platelets. These cells also have an 

immunomodulatory effect, reducing the 

chances of graft-versus-host disease (GVHD) 

when compared to bone marrow 

transplants.[12]  

2) Lymphoma:  

• Lymphoma is a type of cancer that affects the 

lymphatic system, particularly the lymph 

nodes. It involves abnormal growth of 

lymphocytes (a type of white blood cell). 

There are two main types: Hodgkin lymphoma 

and non-Hodgkin lymphoma.  

• UCSCs help: Similar to leukemia, HSCs from 

umbilical cord blood can be transplanted to 

replace damaged or diseased lymphatic cells. 

These stem cells help regenerate a healthy 

immune system and restore normal blood cell 

production.  

• Mechanism: Cord blood-derived HSCs 

provide a new source of functional 

lymphocytes (T-cells and B-cells), which are 

essential for immune responses. These cells 

help restore immune function and fight off 

infections that may arise after lymphoma 

treatment.[16]  

3) Sickle Cell Disease  

• Sickle cell disease is an inherited blood 

disorder where the red blood cells are 

abnormally shaped (sickle-shaped), leading to 

blockages in blood flow and reduced oxygen 

delivery. This causes severe pain, organ 

damage, and increased risk of infections.  

• UCSCs help: Stem cell transplants from 

umbilical cord blood have been shown to help 

treat sickle cell disease by replacing the 

defective sickle-shaped red blood cells with 

normal ones. The transplanted hematopoietic 

stem cells (HSCs) generate healthy red blood 

cells that do not sickle, thus preventing the 

associated complications.  

• Mechanism: The transplanted HSCs produce 

normal red blood cells, which do not sickle 

and provide better oxygenation to tissues. In 

addition, the new stem cells help restore the 

overall function of the blood system, 

including white blood cells and platelets, 

which are crucial for immune defense and 

clotting. [15]  

Liver Diseases Treated with Umbilical Cord 

Stem Cells (UCSCs)  

The liver has a remarkable ability to regenerate, 

but in chronic or severe liver damage, this 

regenerative capacity can be overwhelmed. 

Umbilical cord-derived mesenchymal stem cells 

(UCMSCs), particularly from Wharton’s jelly, 

have shown promise in regenerating liver tissue, 

reducing fibrosis, and modulating immune 

responses in liver diseases.[4]  

1) Liver Cirrhosis   

• Liver cirrhosis is the end-stage of chronic 

liver disease marked by extensive fibrosis 

(scarring) and the loss of liver function. It can 

result from hepatitis B/C, alcohol abuse, or 

nonalcoholic fatty liver disease (NAFLD).  

• UCSCs help: UC-MSCs can reduce liver 

fibrosis, stimulate hepatocyte regeneration, 

and improve liver function. Clinical studies 

have shown improved albumin levels, 

reduced bilirubin, and better Model for End-

stage Liver Disease (MELD) scores after stem 

cell therapy.  

• Mechanism: Secretion of anti-fibrotic 

cytokines (e.g., IL-10, HGF) that inhibit 

hepatic stellate cells (HSCs), which are key 

mediators of fibrosis. Stimulation of liver 

progenitor cells and differentiation into 

hepatocyte-like cells.Reduction of 
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inflammation and immune-mediated liver 

injury.[13]  

2) Acute Liver Failure (ALF)  

• ALF is a rapid loss of liver function due to viral 

infection, drug toxicity (e.g., paracetamol 

overdose), or autoimmune disease. It leads to 

jaundice, coagulopathy, and encephalopathy.  

• UCSCs help: Stem cell therapy offers a bridge 

to liver transplantation or a potential 

alternative. UC-MSCs can support rapid liver 

tissue regeneration, control oxidative stress, 

and suppress inflammatory cytokines.  

• Mechanism: MSCs home to damaged liver 

tissue and secrete paracrine factors that prevent 

further hepatocyte death. They modulate 

immune response, reducing cytokine storms 

and oxidative stress. They promote 

angiogenesis and microcirculatory repair, 

which are critical in tissue survival.[18][13]  

3) Hepatitis (B or C Virus-Induced)  

• Chronic viral hepatitis leads to chronic 

inflammation, liver damage, and eventual 

cirrhosis or liver cancer.  

• UCSCs help: UC-MSCs help modulate 

immune responses, reducing chronic 

inflammation and promoting regeneration of 

hepatocytes. They may enhance antiviral 

effects and delay fibrosis progression.  

• Mechanism: Suppress T-cell-mediated 

immune damage. Secrete anti-inflammatory 

and anti-viral cytokines. Potentially reduce 

liver enzyme levels (ALT, AST), indicating 

improved liver function.[20]  

Cardiovascular Diseases Treated with 

Umbilical Cord Stem Cells (UCSCs)   

Cardiovascular diseases (CVDs), including heart 

attacks, heart failure, and ischemic damage, 

remain a leading cause of death globally. Unlike 

traditional treatments that manage symptoms, 

umbilical cord-derived stem cell therapy aims to 

repair and regenerate damaged heart tissue, restore 

blood supply, and improve cardiac function. 

UCSCs, particularly mesenchymal stem cells (UC-

MSCs) from Wharton’s jelly and endothelial 

progenitor cells (EPCs) from cord blood, show 

great promise due to their immunomodulatory, 

angiogenic, and regenerative capabilities.[5]  

1) Myocardial Infarction (Heart Attack)  

• A myocardial infarction (MI) occurs when 

blood flow to the heart muscle is blocked, 

causing tissue damage due to lack of oxygen.  

• UCSCs help: UC-MSCs and EPCs can 

promote neovascularization (formation of 

new blood vessels), reduce inflammation, and 

support cardiomyocyte (heart muscle cell) 

regeneration.  

• Mechanism:   

o Paracrine signaling: Release of growth factors 

like VEGF, IGF-1, and HGF to stimulate 

tissue repair.  

o Angiogenesis: Formation of new capillaries 

in the ischemic heart tissue. o Anti-apoptotic 

effects: Prevent further death of 

cardiomyocytes.  

o Modulation of immune response: Reduces the 

extent of post-infarction inflammation and 

fibrosis.[22][17]  

2) Heart Failure (HF)   

• A condition where the heart can’t pump blood 

efficiently, often due to damage from 

previous heart attacks or chronic 

hypertension.  

• UCSCs help: Stem cell therapy aims to restore 

myocardial structure, enhance contractility, 

and improve vascularization, thereby 

improving heart function.  
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• Mechanism: UC-MSCs enhance left 

ventricular ejection fraction 

(LVEF).Stimulate resident cardiac stem cells 

and improve cardiac remodeling.Reduce scar 

tissue and promote myocardial 

regeneration.[17]  

3) Ischemic Cardiomyopathy   

• A type of heart disease caused by narrowed or 

blocked coronary arteries leading to reduced 

blood flow and heart muscle dysfunction.  

• UCSCs help: UC-MSCs reduce ischemic 

damage by restoring microvascular density 

and supporting myocardial healing.  

• Mechanism:  

o Angiogenesis: Improved blood vessel 

formation in the ischemic myocardium.  

o Improved perfusion: Restored oxygen and 

nutrient delivery to tissues.  

o  Cardioprotection: Reduced oxidative stress 

and cell death.[19][22]  

Lung Diseases Treated with Umbilical Cord 

Stem Cells (UCSCs) :   

Lung diseases often involve chronic inflammation, 

fibrosis, and irreversible damage to alveolar 

structures. Umbilical cord-derived mesenchymal 

stem cells (UC-MSCs) show significant potential 

in regenerating lung tissue, modulating immune 

responses, and reducing fibrosis and 

inflammation.[23][24]  

1) Chronic Obstructive Pulmonary Disease 

(COPD)   

• A progressive lung disease characterized by 

airflow limitation, chronic bronchitis, and 

emphysema.  

• UCSCs help: UC-MSCs can reduce chronic 

inflammation, protect lung cells, and stimulate 

alveolar repair.  

• Mechanism: Secretion of anti-inflammatory 

cytokines (e.g., IL-10, TGF-β) to suppress 

immune-mediated tissue damage. Promotion of 

angiogenesis and tissue remodeling. Reduction 

of oxidative stress in lung tissues.[24][21]  

2) Idiopathic Pulmonary Fibrosis (IPF)  

• A rare and serious lung disease causing 

progressive scarring (fibrosis) of lung tissue, 

leading to reduced oxygen exchange.  

• UCSCs help: UC-MSCs can slow the 

progression of fibrosis and promote repair of 

alveolar epithelium.  

• Mechanism: Inhibit activation of fibroblasts 

and production of collagen.  

Increase expression of matrix 

metalloproteinases (MMPs) to remodel 

fibrotic tissue.  

Reduce pro-fibrotic signals like TGF-β1.[26]  

3) Acute Respiratory Distress Syndrome 

(ARDS)  

• A life-threatening condition often triggered by 

trauma, sepsis, or viral infections (e.g., 

COVID-19), causing severe inflammation and 

fluid buildup in the lungs.  

• UCSCs help: Stem cells provide anti-

inflammatory, anti-apoptotic, and 

barrierrestoring effects.  

• Mechanism: Restore alveolar-capillary 

integrity by repairing endothelial and epithelial 

cells.  

Decrease cytokine storms via 

immunomodulation.  

Reduce lung edema and support oxygen 

exchange.[27]  

4) COVID-19 (Coronavirus Disease 2019)  

• Definition: COVID-19 is an infectious 

disease caused by the SARS-CoV-2 virus, 

first identified in December 2019 in Wuhan, 
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China. It primarily affects the respiratory 

system but can impact multiple organs.  

• Causative Agent: SARS-CoV-2 (Severe 

Acute Respiratory Syndrome Coronavirus  a 

novel coronavirus belonging to the 

Coronaviridae family.  

• Mode of Transmission:  

o Droplet transmission (coughing, sneezing) o 

Airborne transmission in enclosed spaces  

o Contact with contaminated surface  

o Close personal contact  

Mesenchymal stem cells can serve as a therapeutic 

option for COVID-19. Their            

immunomodulatory and anti-inflammatory 

properties can regulate the exaggerated 

inflammatory response and promote recovery of 

lung damage. Due to its immunomodulatory 

properties, mesenchymal stem cells (MSC) have 

the potential to combat COVID-19 infection. In 

the past, MSC treatment was found to be safe and 

effective in various conditions such as pulmonary, 

orthopedic, neurologic, cardiac conditions, etc.. 

Patients with mild COVID-19 usually recover at 

home, with supportive care and isolation.  cytokine 

storm is known to be one of the major reasons 

associated with mortality in COVID-19, 

immunoregulatory agents may result in a positive 

outcome. Therefore evaluate whether MSCs can 

help preventing the progression in moderate stage 

patients, help in faster recovery or reduce 

mortality.This study was conducted to evaluate the 

safety and efficacy of mesenchymal stem cells 

derived from umbilical cord and placenta in 

moderate COVID19.[25]  

Advantages, DisAdvantages, and limitations of 

using umbilical cord stem cells (UCSCs):  

1) Advantages :  

• Non-invasive and ethical collection process  

• Abundant availability (cord is usually 

discarded at birth)  

• Lower risk of immune rejection (low 

immunogenicity)  

• Multipotent differentiation capability  

• Strong immunomodulatory properties  

• Minimal risk of tumor formation  

• Effective in both autologous and allogeneic 

transplants  

• High proliferative and expansion potential  

2) Disadvantages :  

• Limited volume of cells collected per cord  

• Lower stem cell counts compared to bone 

marrow in some cases  

• Not suitable for large adult patients in 

autologous transplants  

• May require cell expansion before clinical use  

• HLA matching may still be needed for some 

allogeneic uses  

• Cryopreservation and banking costs may be 

high  

3) Limitations :  

• Lack of standardized protocols for isolation 

and administration  

• Long-term safety and efficacy still under 

investigation  

• Limited differentiation compared to 

pluripotent stem cells  

• Regulatory and ethical challenges in some 

regions  

• Risk of contamination or infection during 

collection/storage  

• May not be effective for all disease types  

• Technical challenges in targeted delivery and 

homing to injured tissue[28]  

CONCLUSION  

Umbilical cord stem cells (UCSCs), particularly 

mesenchymal and hematopoietic stem cells, have 

emerged as a promising and versatile tool in 

regenerative medicine due to their potent 
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immunomodulatory, anti-inflammatory, and 

differentiation capabilities. Their therapeutic 

applications span a wide range of diseases, 

including neurological, cardiovascular, 

hematological, hepatic, pulmonary, and 

autoimmune disorders. With increasing success in 

preclinical and clinical studies, UCSCs offer a 

minimally invasive, ethically acceptable, and 

effective alternative to traditional treatments. 

However, despite their immense potential, 

challenges such as standardization, long-term 

safety validation, and regulatory hurdles remain. 

Continued research, technological advancements, 

and robust clinical trials will be crucial in 

unlocking the full potential of UCSCs and 

integrating them into routine medical practice. 
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