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Introduction
The vast types of stem cells have been identified to regenerate 

myocardium. Each of these cell lines has some advantages and/or 
disadvantages. Embryonic stem cells (ESCs) and induced pluripotent 
stem (IPS) cells are two cell lines which despite the high proliferative 
capacity, they can lead to teratoma formation. Among adult stem cells, 
mesenchymal stem cells which derived from adipose tissue and bone 
marrow are decent option in cell therapy because of immunomodulatory 
features in allogenic graft. According to recent studies, cardiac stem 
cells are the best cell line for myocardial regeneration due to express 
markers of cardiogenesis [1,2]. 

In addition to the source of cells and the manner of extraction, 
the delivery method of stem cells is a main parameter in the ideal 
regeneration process. There are some available routes for delivering of 
stem cells to heart which include direct epicardial injection, injection in 
the coronary sinus, intracoronary (IC) and intravenous (IV) injection. 
All of these methods are ineffectual owing to lack of targeted homing 
and among these methods; the IV route is the least invasive. After 
injection in all of methods some cells are lost by extrusion, some of 
them die within one week of injection and most of them trapped in 
the lungs. The most yield of homing belongs to IC method which 3% 
of delivered cells engraft to the heart [3,4]. Some studies show that 
the triggering and upregulation of CXCR4, the chemokine receptor 
involved in homing, in delivered stem cells can solve this problem. The 
ischemic region such as infarcted heart releases the numerous amount 
of conjugated chemokine of CXCR4 called SDF-1 whereby delivered 
stem cells with upregulation of CXCR4 are attracted towards injured 
region. [5-8].

The small non-coding RNAs, microRNAs, link to messenger 
RNA (mRNA) and subsequently mediate gene expression in two 
ways: mRNA degradation or translational repression. Manipulating of 
these RNAs on stem cells and during their differentiation is a decent 
process in regenerative medicine especially in cardiovascular diseases 
[9]. Some of micro RNAs such as mir-126, mir-197 and mir-210 are 
essential in angiogenic differentiation [10,11]. Co-transcription and 

translation of mir-143/mir-145 are involved in smooth muscle cell 
differentiation [12] and mir-1-2 has a key role in morphogenesis 
and electrical function of cardiomyocytes [13]. Also in response to 
myocardial infarction, downregulation of the members of miR-29 
family lead to upregulation of extracellular matrix genes implicate 
in cardiac infarct healing [14]. According to role of miRNAs in 
cardiovascular system, miRNA therapeutics can be used via the use 
of antisense oligonucleotide-mediated knockdown or miRNA-mimic-
based overexpression techniques. Since myocardial infarction and all 
of myocardial ischemia diseases have inflammatory reasons, evaluation 
of immunological genes can benefit in treatment of cardiovascular 
diseases. Among immunological genes, toll like receptors (TLRs) are 
the family of pattern recognition receptors, which play an essential 
role in innate immunity [15], and induce an innate immune responses 
by responding endogenous ligands released from damaged tissues 
or necrotic cells. Evaluation of gene expression and manipulation of 
TLRs and their downstream signaling components can hold promise 
to provide basic knowledge of new cellular and molecular therapy in 
heart diseases [16].

Conclusion
The present short commentary points to the stem cells 

and regenerative medicine especially some potential aspects in 
cardiovascular system. Considering the regulatory role of micro-RNAs 
and use of antisense oligonucleotide-mediated knockdown, they can 
be used as a decent factor in regulation of stem cells for application 
in cardiovascular diseases. On the other hand, optimization of stem 
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Abstract
Stem cells have a key role in therapeutic field in today’s world. Regenerative medicine is a vast realm in which 

stem cells are recruited as source of tissue regeneration in most of organs especially in heart and cardiovascular 
system where cardiovascular diseases are the leading cause of mortality in recent years. The numerous types of 
stem cells such as embryonic stem cells and adult stem cells have been used in regenerative medicine especially in 
cardiovascular diseases and there are different routes of delivering cells to heart as a target tissue. Notwithstanding 
that using stem cells is a decent procedure, in some cases this is inefficient due to lack of targeted localization. 
This issue can be solved with triggering of CXCR4/SDF1 axis in these cells in order to stimulating of targeted 
mobilization and directing towards target tissue. Another aspect of regenerative medicine is the upregulation and 
downregulation of microRNAs during stem cell differentiation and in cardiovascular diseases. On the other hand, the 
base of the majority of myocardial ischemia is inflammation and it sounds that the evaluation and manipulation of 
some immunological key genes such as toll like receptors and downstream elements in differentiation of stem cells 
into cardiomyocytes can be appropriate in therapeutic targets of cardiovascular diseases. 
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cell homing can direct stem cells towards correct way to infarcted and 
ischemic heart. Regulation of TLRs gene expression during stem cell 
differentiation into cardiomyocyte can be used as a good way to obtain 
lower immunogenic cardiomyocytes which can be used in stem cell 
transplantation after myocardial infarction. 
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