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Abstract: Duchenne and Becker muscular dystrophies are mostly inherited X-linked recessive 
neurodegenerative disorders occur due to genetic mutation that leads to complete or partial 
deficiency of secreting dystrophin protein, which causes an excessive skeletal muscle weakness. All 
forms of muscular dystrophy are not curable conditions yet, but physical and occupational therapies could 
help patients to keep their motion strengthening and live longer life expectancy. Therefore, discovering 
new strategic therapies will be holding great promise for the enhancement of patients’ muscular system 
conditions from MDs. In the recent clinical trials and experimental studies, the therapeutical protocol 
outcomes of hUC-MSCs have been assessed in duchenne and becker muscular dystrophy patients. Based 
on these significant outcomes, the stability of immunophenotyping chromosomal structure of hUC-MSCs 
has been evidenced, which demonstrated their therapeutical safety and efficacy without concern of any 
immunological consequences. Patients were injected intravenously with 50 million cells plus 
intramuscularly with 50 million cells as one single dosage of hUC-MSCs and thus were under supervision 
for 12 months. The therapeutical effectiveness was determined based upon the measurement of the levels 
of related enzyme including creating kinase (CK) and lactate dehydrogenase (LDH) in plasma. Patients 
with DMD and BMD were ultimately benefiting from the hUC-MSCs based therapy and experienced 
drop in their CK and LDH levels within several months of the post-transplantation. Patients showed no 
adverse consequences in response to hUC-MSCs transplant based therapy. Patients revealed to gain some 
improvement in their muscle mass and strength of the limbs, which helped them to experience 
improvement in their daily physical activities. In conclusion, patients with DMD and BMD who 
underwent hUC-MSCs transplant did not suffer from any adverse effects and thus showed positive 
improvement in their health condition and well being. hUC-MSCs are considered as the best strategic cell 
transplant based curable therapeutical option for MDs patients in the foreseeable future. However, One 
single dosage of hUC-MSCs transplant therapy is not efficient for clinical improvement outcomes, for 
this reason repeated-multi dosage of hUC-MSCs is highly recommenced in order to provide long lasted 
beneficial efficacy in patients with DMD and BMD, so on.  
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Introduction  
 
Muscular Dystrophies are groups of neuromuscular degenerative disorders caused by genetic mutation 
within the dystrophin gene that result in lack or complete absence of the production of the dystrophin 
protein, which basically lead to progressive degeneration and deterioration of muscles function, and thus 
the weakened muscles are replaced by fatty and fibrotic tissues [1, 2, 13]. The mutated gene involves with 
the production of dystrophin protein is essential for forming and maintaining functionally healthy muscle 
cells. There are many forms of Muscular Dystrophies conditions, starting with the most common and 
severe form known as Duchenne Muscular Dystrophy (DMD) and the mildest form known as Becker 
Muscular Dystrophy (BMD), limb girdle Muscular Dystrophy (LGMDs), Facio-Scapulohumeral 
Muscular Dystrophy (FSHD), and Fukuyama congenital Muscular Dystrophy (FCMD) and so on. 
 
DMD is the most common form of Muscular Dystrophy that effecting nearly 1 out of 5000 male young 
children annually between 2 and 5 years of age, which resulting in more fatal progressive muscle 
degeneration and atrophy, mainly leading to respiratory and cardiac malfunctions and eventually death. 
The main cause of DMD is due to the mutation in the DMD gene that results in complete loss of function 
in the dystrophin protein within the plasma membrane as illustrated in the intro figure. Dystrophin 
associated protein complex is an essential component of the dystrophin-glycoprotein complex (DGC) 
because it links the cytoskeleton of the muscle fiber to the extracellular matrix through the cell 
membrane. Disruptions in the DGC definitely cause Muscular Dystrophy disease and thus result in 
extensive muscle fiber fragility due to induced cellular damage during the muscle contraction cycles [1, 5, 
8, 9, 13]. The dystrophin protein mediates the integration of the dystrophin glycoprotein complex with 
actin filaments, composing the contractile structures of the muscle cytoskeleton. These proteins prevent 
muscle fibers from being damaged during the cycles of contraction. Similarly, BMD is caused by 
mutation in the DMD gene that encoding the dystrophin protein, but it is more milder and less progressive 
compared to DMD as well as partially produce dystrophin protein that lead to the delay of the progression 
of the disease as illustrated in the intro figure [4, 12, 13]. Therefore, patients with BMD have more chance 
to live longer to approximately normal lifespan.  
 
 
 



 

Intro	figure:	This figure shows how Muscles are made up of bundles of fibers (cells). A group of 
proteins along the membrane surrounding each fiber helps to keep muscle cells function properly. 
When one of these proteins, such as dystrophin, is absent, results in Duchenne muscular dystrophy 
(DMD); partially secretion of dystrophin results in Becker muscular dystrophy (BMD). 
 
 
 
LGMD is progressive disorder leads to weakness and atrophy in the skeletal muscles of the shoulder and 
hip areas, which effects approximately 2 out of 100,000 individuals. Subtypes of LGMD including type 1 
LGMD that is dominantly inherited, which requiring only one mutation for the symptoms to occur and 
type 2 LGMD is recessively inherited that requiring two mutations, one from each parent for symptoms to 
occur. FSHD is the third most common type of muscular dystrophy after Duchenne and Becker muscular 
dystrophies, which effects 4 out of 100,000 individuals. FSHD is a severe form of Muscular Dystrophy 
that resulting in the degeneration of voluntary muscles of the face, scapula, and upper arms as well as 
progressive atrophy. FCMD characterized by congenital hypotonia and muscle deterioration, contractures 
of the hips, knees, ankles, and elbows, severe motor developmental delay, Intellectual impairments, 
cognitive and speech deficits. 
 



Until now, there is no current curable treatment for Muscular Dystrophy conditions, but, however. 
steroids are the only standardized therapeutical option that can be used to delay the progression of muscle 
degeneration. The use of steroids could cause severe adverse consequences, such as osteoporosis, 
hypertension, metabolic dysregulation, stomach irritation or bleeding, behaviors and mood changes, so on 
[1, 2, 5, 13]. Reports are now slowly emerging that stem cell based therapies may play a role in the 
control and management of this disease. The purpose of this Review is to collect and summarize current 
stem cell based treatments found in the literature, as well as to report on treatments being utilized 
internationally at various centers. As these new protocols are more widely disseminated, it is hoped that 
physicians may be able to offer new treatment modalities to patients with Muscular Dystrophy.  
 
 
 
 
 
 
Materials and methods  
 
This written research review paper is based on using literature internet searches of published scientific 
papers and articles by scientists and leading experts in biomedical research centers and stem cell Institutes 
as well as scientific researchers worldwide through searching on google scholar. These collected scientific 
papers and articles were used to collect more detailed and relevant information with regards to the most 
current effective treatment for Muscular Dystrophy conditions with hUC-MSCs. Google scholar and 
PubMed research methods were used in finding various research study regarding the use of hUC-MSCs as  
potential therapy for Muscular Dystrophy patients. Therefore, a lot of research studies and scientific 
articles were found on pdf form that published by national institutes of health, stem cell institutes and 
medical centers located in various countries including India, Italy, Malaysia, Japan, Panama, China, UK, 
USA, Canada, republic of Korea, and Brazil. The goal of working on this research review is to evidence 
and determine wether utilizing umbilical cord mesenchymal stem cell could potentially be used as 
therapeutic protocol for patients with Duchenne and Becker Muscular Dystrophies. Mesenchymal stem 
cells derived from umbilical cord blood are very unique due to their abundance, safety and potential 
efficacy compared to any other stem cell that may be isolated from different sources. A relatively fine 
number of clinical trials are currently in use on humans and nonhuman models as mice and dogs, and thus 
data was eventually collected and analyzed for the therapeutic outcome of hUC-MSCs in patients with 
DMD and BMD.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3. Results and discussion  
 
This review paper based on investigational scientific studies and clinical trials for the demonstration of 
safety and efficacy of human umbilical cord mesenchymal stem cell implantation in patients who suffer 
from  progressive and degenerative muscular dystrophy Duchenne and Becker forms.  
 
All the collected data of this investigational study for the  treatment of patients with DMD and BMD 
with using hUC-MSCs appear to be effective for the improvement of muscle function.  
 
3.1	Isolation	technique	procedure	and	characterization	of	hUC-MSCs	for	the	treatment	of	
Muscular	Dystrophy		
	
The hUC-MSCs were being harvested from umbilical cord blood by tissue expansion method and 
thus the primary cells were observed to be attaching to the culture flasks within 7 days period. The 
adherent primary cultured cells revealed to maintain various morphology including stable spindle 
shaped fibroblastic morphology and polygonal like morphology. Following serial passage, the 
polygonal morphology appeared to  maintain spindle shaped fibroblast morphology at passage 3 as 
illustrated in figure 1A [3, 6, 10, 11, 15]. Moreover, western blot analysis demonstrated that hUC-
MSCs appear to express unique pluripotent stem cell markers, such as Notch1, Sox2, and Rex1 
signalings as illustrated in figure 1B [3, 16]. For example, Notch1 signaling plays a major role in 
myogenic satellite cells (muscle stem cells) maintenance [1].  Mesenchymal stem cells specific cell 
surface markers such as CD44, DC90, CD105, and CD73 were analyzed. Flow cytometry analysis 
demonstrates that hUC-MSCs at passage 3 appeared to be positive for expressing the specific cell 
surface markers CD44, CD90, CD105, and CD73 1C but appeared to be negative for expressing CD34 
as illustrated in figure 1C [3, 6, 10, 11, 15]. Cytogenetic analysis was also performed for the 
evaluation of hUC-MSCs chromosomal stability at passage 3. The karyotype analysis appeared to be 
a normal diploid karyotype with 46 chromosomes without indication of any major chromosomal 
structure abnormalities as illustrated in figure 2 [3, 5, 15, 16]. From the above significant outcomes, 
hUC-MSCs appeared to maintain the stemness of stable immunophenotyping chromosomal 
structure, which is a very good indication to demonstrate that mesenchymal stem cells derived 
from umbilical cord are feasible and safe for being utilized as cellular based therapy for the 
treatment of most devastating/ life threatening diseases as Muscular Dystrophies. Therefore, the 
regeneration of defective or  diseased muscle cells can be restored by the activation of satellite cells 
(muscle stem cells) [10, 13]. In this study, allogenic hUC-MSCs are being administered into patients 
with DMD and BMD, which appeared to be successfully engrafted into their diseased muscle 
cells without causing any adverse side effect consequences..  



 

Figure	1.	Identification	and	characterization	of	hUC-MSCs.	A) Morphological image of umbilical 
cord derived MSCs at passage 3. B) Western blot image of stemness and potency specific markers. 

C) Flow cytometry analysis of  MSCs specific surface antigen.	

 
 

 



 

Figure	2:	Analysis	of	chromosomal	stability	of	hUC-MSCs.	Karyotype analysis of hUC-MSCs of 
chromosomal abnormality and thus hUC-MSCs exhibit a normal diploid karyotype with 46 XY 
chromosomes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



3.2	Growth	pattern	kinetics	and	cell	population	doubling	time	of	hUC-MSCs	
 
The cell number of hUC-MSCs was gradually increased from day 1 to day 5, and thus cell count was 
performed on daily basis by using trypan blue staining for distinguishing viable cells and excluding 
unviable cells [3, 6]. The hUC-MSCs growth pattern kinetics at passage 3 followed by lag phase was 
observed to be exponentially doubled in numbers during the study period as illustrated in figure 3A 
[3, 6, 16]. Thus, the desired cell population doubling time of hUC-MSCs at passage 3 was eventually 
attained within 72 hours as illustrated in figure 3B. 	
	

Figure	3.	Growth	pattern	of	hUC-MSCs	at	passage	3.	A) hUC-MSCs proliferation rate at different 
time periods. B) Cell population doubling time analysis of hUC-MSCs at passage 3 

 
 
 



3.3	Implantation	of	hUC-MSCs	for	DMD	treatment	
 
Once the desired therapeutic number of MSCs are being obtained, cells diluted in injectable saline 
with human albumin solution in appropriate cell numbers. This study objective was achieved for 
the implantation of hUC-MSCs intravenously and intramuscularly, and thus these cells were diluted 
at various concentration. Mesenchymal stem cells diluted one million per mL and five million per 
mL for intravenous and intramuscular therapeutical transplant purposes. Patients received one 
single dosage of 50 million cells/Kg body weight intravenously and 50 million cells/Kg body weight 
intramuscularly in multi sites of hUC-MSCs and thus patients followed up for 12 months. Peripheral 
blood of patients was drawn on 3, 6, and 12 months for the purpose of serum creatine kinase (CK) 
levels analysis. Data was also obtained and thus analyzed for the assessment of hUC-MSCs 
transplant outcomes in patients with DMD.  
 
 
 
 
3.4	Cell	based	therapy	outcome	with	using	hUC-MSCs	in	patients	who	suffer	from	DMD	
 
Clinical trial outcome of Muscular Dystrophy Duchenne type is being determined by the analysis of 
the related enzyme creatine kinase(CK) level in plasma. Patients with Muscular Dystrophy 
Duchenne type are being injected intravenously with dosage of 50 million cells and also injected 
intramuscularly with dosage of 50 million cells of hUC-MSCs and followed up for 12 months. After 
several months of hUC-MSCs transplant, the CK levels gradually dropped in patients [2, 3, 5]. These 
significant outcomes demonstrate that implanting multi and high dosage of hUC-MSCs could 
feasibly be effective and curative therapy for Duchenne and Becker Muscular Dystrophies patients.  
 
Engraftment properties of hUC-MSCs in patients with DMD were very successful because they 
appeared to be properly mobilized and reached the sites of injury and thus repopulated the 
diseased muscle cells. Patients were responded to hUC-MSCs transplant within several months and 
showed gradual improvement in their muscle functionality strength within six months period. This 
clinical trial showed significant results in patients’ health in which the creatine kinase(CK) level 
was significantly reduced after one year of follow up period as illustrated in figure 4 [2, 3, 5]. 
Utilizing MSCs could restore the dystrophin expressing myogenic cells in both humans and animal 
models as well.  

	



Figure 4. Efficacy  of hUC-MSCs in Muscular Dystrophy patients by analyzing the serum 
creatine kinase (CK) levels. Patients were injected intravenously and intramuscularly with one dosage of 
hUC-MSCs and being followed up for 12 months. The CK level was analyzed in 3 months, 6 months, and 

12 months which significantly declined  after hUC-MSCs transplant therapy. 

 
 

 

 

 

 

 

 

 

 

 

 

  

 



Functional	assessment	following	the	implantation	of	hUC-MSCs	for	the	treatment	of	patients	
with	BMD	
 
In this study, several patients II2, II3, and III2 who suffer from Becker Muscular Dystrophy 
underwent hUC-MSCs transplantation, and thus they were examined at first, third, fourth, and 
twelve weeks of the transplant treatment. Patients II2 and II3 appeared to have significant 
improvement in muscle mass and strength of their limbs [5]. The physical strength improvement of 
patients observed after one week following the implantation therapy. The muscle mass of all three 
patients increased in size as well as their appetite and food intake improved as illustrated in table I. 
Furthermore, patient III2 showed gradual improvement in his walking ability and became normal 
within 12 weeks following post-transplantation therapy of hUC-MSCs as illustrated in table I.  The 
increase in creatine kinase (CK) and lactate dehydrogenase (LDH) levels indicates that patients 
suffer from muscle fiber or tissue damage. Thus, the abnormal  levels of related enzymes, such as 
creatine kinase (CK) and lactate dehydrogenase  (LDH)  in patients II2 and II3 observed to be 
reduced  to the baseline levels as illustrated in  figure 5 and 6, respectively [5]. Therefore, muscle 
fiber damage improved in these both patients. Meanwhile the CK level activity in patients III2 
initially reduced but then started to increase again within 3 weeks and eventually increased 
ultimately by week 12. However, the size of muscle mass and strength capacity of patient III2 
remained stable as illustrated in table II. Eventually, histological analysis of muscle biopsies showed 
that muscle tissues remained stable. At week 12 of evaluation, the muscle biopsies of patients II2 
and II3 appeared to have adipose tissue deposition and degeneration, whereas eosinophilic 
material deposition was observed in patient III2 as illustrated in figure 7. No adverse side effect 
consequences were detected in any of the patients for up to 12 weeks of the post-transplantation 
period, and thus the treatment appeared to be effectively beneficial to a patient with shorter course 
of disease and less damaged muscle fibers or tissues [5].	

 

	



	

	

	

	

	

	

	

	

	

	

	

	

	

 
 

 



Figure 5. Serum creatine kinase (CK) levels in each patient from 0-12 weeks post-transplantation of hUC-MSCs. 

		

	

Figure 6. Lactate dehydrogenase (LDH) levels in each patient from 0-12 weeks of post-transplantation of hUC-MSCs. 



Figure	7.	Muscle	biopsy	analysis	of	patients	II2,	II3,	and	III2	at	12	weeks	of	post-
transplantation	of	hUC-MSCs.	Images (A and B) for patient II2, (C and D) for patient II3, and (E 

and F) for patient III2. Adipose tissue deposition and degeneration were observed in B and D. 
Eosinophilic material deposition was observed in F.  

 
 
In this clinical trial for the treatment of Becker Muscular Dystrophy, hUC-MSCs implanted into 
several patients which showed positive outcomes, therefore the mechanisms responsible for these 
positive efficacy are clear. Thus, the implanted hUC-MSCs contributed for the increase of muscle 
mass and have beneficial efficacy for the regeneration of degenerated muscles in patients despite 
the fact for not being capable to incorporate directly into the regeneration of muscle fibers. For 
example, both patients II2 and II3 appeared to have limited enhanced muscle mass and strength 
following implantation therapy of hUC-MSCs, which is probably caused by the severe atrophy. By 
contrast, muscle mass, muscle strength, and physical capacity signs of patient III2 appeared to be 



remarkably improved. Human umbilical cord mesenchymal stem cells (hUC-MSCs) have been proved  
to improve motor function, increase muscle mass and strength, as well as lead to the reduction of 
abnormal levels of  creatine kinase (CK), lactate dehydrogenase (LDH) [14]. This clinical study 
evidenced the clinical safety and feasibility for utilizing allogeneic hUC-MSCs transplantation 
therapy in BMD and DMD patient [2, 3, 5].  
 
 
Cycles of proliferation, differentiation and mobilization of activated myogenic satellite cells (muscle 
stem cells) occur in response to damaged or injured muscle fibers during contraction cycles for the 
purpose of repair and restoration of new functional myofibers [13]. The skeletal muscles of patients 
with DMD and BMD usually undergo imbalanced degeneration and regeneration repeatedly in a 
way that may result in depletion or exhaustion of satellite cells, which lead to muscle deterioration 
and degeneration [7, 10, 13]. However, the mechanisms responsible for the beneficial efficacy of 
hUC-MSCs on regenerating muscle fibers are clear. Therefore, the ability of patients myogenic 
satellite cells appeared to be responsive to the ongoing damage, and thus the repair process took 
place for the replenishment of damaged muscle fibers with new functional muscle fibers [7, 8, 13].  
The implanted hUC-MSCs are obviously contributed to the replenishment of myogenic satellite cells 
compartment and thus provide long term favorable effects by the restoration of regenerative 
capacity that essentially required for muscle tissue homeostasis and repair process [10]. Moreover, 
the biological activities of hUC-MSCs revealed to play a prominent role in the regeneration of 
damaged muscle fibers, such as paracrine signaling by trophic factors, the production of cytokines 
and growth factors, as well as the regulation of proliferation and mobilization of endogenous cells 
including satellite cells and other muscle stem related cells.  
 
 
 
Factors	that	improve	the	efficiency	of	hUC-MSCs	transplantation	with	functional	recovery		
 
The source of the positive trophic and/or growth factors could be either endogenous cell types or 
the implanted hUC-MSCs or might be both. The hUC-MSCs are responsible for the secretion of 
growth factors, cytokines and chemokines, which are main contributors to the improvement of 
various cell repair mechanisms for the improvement of muscle function [11]. There are some other 
essential factors including insulin like growth factor 1 (IGF-1) and basic fibroblast growth factor 
(bFGF) that potentially contribute in playing essential role in the myogenic stem cell differentiation 
and muscle fiber regeneration. IGF-1 and bFGF may lead to the enhancement of  the reparative and 
restorative process in dystrophic patients [4, 16]. From the above, all these factors could promote 
the regeneration of diseased muscle cells by the enhancement of blood vessel formation.  
 
The paracrine properties of hUC-MSCs are fundamentally essential for muscle fiber regeneration 
and repair process, which help to boost the range of cellular based transplantation therapy [1,10]. 
Therefore, experienced stem cell specialists and doctors are utilizing hUC-MSCs based therapy for 
patients who suffer from Muscular Dystrophies due to their appropriate engraftment and 
prolonged support by directly replenishing damaged muscle fibers or tissues or at least interacting 
with their niche for the enhancement of cellular damage repair and restoration at the injured sites 
in dysyrophic patients [10]. All these factors secreted by MSCs mainly contribute to the 
enhancement of repair process by local tissue resident progenitor populations; therefore these 
unique properties could be potentially effective even without prolonged MSCs engraftment at the 
damaged or injured muscle fibers.  
 



MSCs obtained from umbilical cord tissue clearly appeared to have more beneficial efficacy for the 
treatment of MDs compared to any other stem cells that may be obtained from different sources 
including bone marrow, placenta, or other tissues, because hUC-MSCs are easy to collect and 
culture, and have an ultimate proliferation capacity and low immunogenicity. Furthermore, hUC-
MSCs neither cause tumorigenicity nor lead to any tumor formation. The low immunogenicity 
immunoregulation, paracrine signaling, mobilization and genomic stability of hUC-MSCs make them 
very unique and preferable tool for therapeutical protocol in preclinical and clinical applications.  
 
 
Testimony	of	patients	regarding	the	positive	outcomes	of	using	hUC-MSCs	as	a	cellular	based	
therapy	for	DMD	
	
In the year of 2009, Ryan Benton was 22 years of age suffering from Duchenne Muscular Dystrophy 
met with the founder of Stem Cell Institute in Panama City, Panama, Dr. Neil H. Riordan. Dr. Riordan 
actually has been doing a lot of clinical and experimental trials regarding the use of hUC-MSCs as a 
potential therapy for slowing down or reversing the progression of degenerated muscles in 
patients. Ryan has been undergoing his first transplant treatment by Dr. Riordan’s medical team at 
the stem cell institute in Panama. Ryan has noticed that the treatment was effective and improved 
his muscle mass and strength without suffering from any side effect consequences. Within five 
years of the post-transplant treatment, Ryan Benton was the first DMD patient to be granted the 
approval of FDA for undergoing hUC-MSCs therapy in his hometown, Wichita, KS, USA. This form of 
clinical therapeutical trial was permitted to be utilized for only single patient, twice a year for 
several years. Ryan has shown dramatic improvement in muscle mass, lung capacity, stamina, and 
physical strength capacity due to the feasible effectiveness of hUC-MSCs repeated-multi dosage 
transplant based therapy that he has been receiving so far. However, Ryan should be undergoing 
for additional hUC-MSCs transplant treatments to prevent the progression of his Muscle life 
threatening disease in order to live healthy and prolonged lifespan [17]. Second patient 6 years of 
age who suffered from duchenne muscular dystrophy was also undergoing his first hUC-MSCs 
transplant treatment in US following FDA permission of a second clinical therapeutical application 
for a single patient. This clinical trial is considered the second granted FDA approval for using 
allogenic hUC-MSCs for the treatment of Duchenne Muscular Dystrophy condition in the United 
States [18]. 
 
 
 

In	conclusion	
 
The findings of these present studies demonstrate that hUC-MSCs maintain chromosomal structure 
stability (stable karyotype) when cultured for 3 passages in vitro, which evidenced the safety and efficacy 
of using hUC-MSCs transplantation for therapeutical purposes to treat patients with muscular dystrophies. 
Thus, delivering repeated-multi dosages of hUC-MSCs transplant could have the potential to improve the 
health condition or pathology of Duchenne and Becker Muscular Dystrophy patients. This stem cell based 
therapy can be utilized instead of steroid therapy in order to control the progression of muscle strength 
deterioration in patients with muscular Dystrophies without causing any adverse consequences. However, 
patients with MDs should be undergoing repeated-multi dosages of hUC-MSCs based transplant therapy 
to maintain the function of deficient myogenic stem cells in order to regenerate and rebuild the weakened 
diseased muscles. The outcomes of these clinical and experimental trials appeared to be feasibly safe and 
effective without any indication of adverse consequences for any of the treated patients for up to 12 
weeks of the post-transplant treatment. Patients who underwent this transplant treatment appeared to 
benefit from it, particularly for those with shorter course of the disease and have lessened injured muscle 



fibers or tissues. The elucidation of the particular mechanisms that responsible for the efficacy of hUC-
MSCs transplant in patients could lead to significant advancement of more effective future therapeutic 
approach for MDs.These clinical and experimental trials clearly demonstrate the prominent role of the 
biological activities and trophic factors of MSCs in which they basically contribute to the improvement of 
MSCs based transplant therapy efficiency in a way that could develop new therapeutical protocol for the 
present and upcoming future generations in utilizing MSCs as reliable and curable treatment for the most 
devastating/life threatening diseases, specifically for DMD patients. The most important requisite of 
utilizing hUC-MSCs as curable and effective treatment is that these cells should to be mobilized and 
engraft the diseased muscle cells in a way that could improve the function of myogenic stem cells in 
DMD and BMD patients for the regeneration of damaged muscle fibers in order to be manageable and 
controllable progressive degenerative condition. UCB-MSC should be accessible worldwide because for 
its easy isolation and lessened ethical concerns, therefore it should be utilized on large scale clinical 
studies for muscular dystrophy patients.  
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