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4. Stem Cells
3. Myocardial infarction
6. Peripheral arterial disease
7. Pluripotent stem cells
8. Angiogenesis
%, Coronary heart disease
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5. Three-dimensionally tubular structure
6. Sprouting angiogenesis

7. Intussusceptive angiogenesis

8. Bridging angiogenesis
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1. Bone marrow mononuclear cells
2-Mesenchymal stem cells
3-Vascular smooth muscle cells (pericytes)

4. Basement membrane
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5. Apelin
6. Angiotensin 1 (Ang-1)
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2. Vascular endothelial growth factor (VEGF)
3. Delta-like ligand 4

4. Platelet-derived growth factor beta
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8. Vascular endothelial growth factor receptor-2
9. Vascular endothelial cadherin (V-Cadherin)
10, yon Willebrand factor

11, C-X-C chemokine receptor type 4 receptors
12 Stromal-derived factor-1a (SDF-1a)

13, Self-renewal
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. Mononuclear cells

. Hematopoietic stem cells

. Mesenchymal stem cells

. Endothelial progenitor cells
. Ficoll-Hypaque

. Asahara
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6 Pluripotent stem cells

7. Embryonic stem cells

8 Matrigel®

9. Induced pluripotent stem cells
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2, Shear stress

3. Vascular endothelial growth factor receptor
4. Basic fibroblast growth factor

5. Platelet-derived growth factor
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7. Wang

8. Angiopoietin-1

9. Extracellular vesicles
10, Exosomes

T, Multivesicular body
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. Epidermal growth factor receptor (EGFR)

. In vitro

. Monocyte-chemoattractant protein-1

. Hepatocyte growth factor

. Insulin-like growth factor-1

. Rho/myocardin-related transcription factor-A
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Bone marrow mononuclear cells
(BM-MNCs)

Endothelial progenitor cells
(EPCs)

Mesenchymal stem cells (MSCs)
Induced pluripotent stem cells
(iPSCs)

Mechanisms

1. Differentiation into mature
endothleial cells and
cardiomyocytes

2. Secretion of angiogenic factors
via exosomes
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1. Transforming growth factor-B
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4. Percutaneous coronary angioplasty
5. Granulocyte macrophage-colony stimulating factor
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1. Autologous
2 Tliac crest
3. Skeletal myoblasts (Satellite cells)
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Abstract
Background & Aims: Cardiovascular disease is touted as one of the leading casualties in the world and
accounts for a third of all deaths. In recent years, stem cells have been introduced as a novel and reliable
therapeutic approach for the alleviation of cardiovascular disease. In cell-based therapies, induction of
angiogenesis into the ischemic areas is at the center of attention of clinical and basic science specialists.
It has been shown that pluripotent stem cells as well as stem cells and progenitor cells drived from
tissues like bone marrow are eligible to stimulate angiogenesis to return functionality of ischemic
tissues.
Materials & Methods: The present study is a descriptive review study and several articles indexed in
PubMed, ISI and Scopus databases on the effective role of stem cells from various sources in stimulating
angiogenesis in damaged heart tissue based on repair mechanisms. Has been reviewed. In addition, an
attempt has been made to effectively explain the ability of stem cells to increase or improve angiogenic
status in ischemic conditions in terms of basic molecular mechanisms.
Results: The results has been shown that stem cells could increase blood flow to the ischemic region of
the heart through secretory (paracrine) methods as well as differentiation into the endothelial cell line
and accelerate the healing process of damaged areas.
Conclusion: The use of cell therapy-based methods to increase blood flow to the affected areas of the
heart is an effective strategy to improve cardiac tissue function.
Keywords: Ischemic Heart Disease; Angiogenesis; Stem Cells; Paracrine And Juxtacrine Activity
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