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Mesenchymal stem cell therapy show great optimism in the 
treatment of several diseases. MSCs are attractive candidates for cell 
therapy because of easy isolation, high expansion potential giving 
unlimited pool of transplantable cells, low immunogenicity, 
amenability to ex vivo genetic modification, and multipotency. The 
stem cells orchestrate the repair process by various mechanisms such 
as transdifferentiation, cell fusion, microvesicles or exosomes and 
most importantly by secreting paracrine factors. The MSCs release 
several angiogenic, mitogenic, anti-apoptotic, anti-inflammatory and 
anti-oxidative factors that play fundamental role in regulating tissue 
repair in various vascular and cardiac diseases. The therapeutic 
release of these factors by the cells can be enhanced by several 
strategies like genetic modification, physiological and 
pharmacological preconditioning, improved cell culture and selection 
methods, and biomaterial based approaches. The current review 
describes the impact of paracrine factors released by MSCs on vascular 
repair and regeneration in myocardial infarction, restenosis and 
peripheral artery disease, and the various strategies adopted to 
enhance the release of these paracrine factors to enhance organ 
function.
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More and more evidence indicates that microvesicles (MVs) play 
a key role in cell-to-cell communication. The MVs are circular 
fragments of membrane released from the endosomal compartment as 
exosomes or shed from the cell surface membranes of most types. 
Components of donor cells are incorporated into MVs that contain 
bioactive lipids, proteins, genetic cargoes. MVs derived from stem 
cells may reprogram cells that survived in injury tissue and favor 
tissue regeneration by delivering their bioactive cargoes to influence 
the behaviors of recipient cells. Compared with mesenchymal stem cells 
(MSCs), MVs derived from MSCs were found to mimic the beneficial 
effects of these cells. These proregenerative effects mediated by MVs 
can be explained by the fact that MVs are enriched in bioactive 
lipids, anti-apoptotic and pro-stimulatory growth factors or 
cytokines, and deliver mRNAs, regulatory miRNAs and proteins that 
improve overall cell function. Therefore, it opens novel perspectives 
in exploiting these MVs in tissue regeneration and repair. In 
addition, the use of MVs instead of stem cells could represent a safe 
and potentially more advantageous alternative to cell-therapy 
approaches.
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Mesenchymal stem cells (MSCs) are known to display important 
regenerative properties through the secretion of proangiogenic 
factors. Recent evidence pointed at the key role played by exosomes 
released from MSCs in this paracrine mechanism. Exosomes are key 
mediators of intercellular communication and contain a cargo that 
includes a modifiable content of microRNA (miRNA), mRNA, and proteins. 
Since the biogenesis of the MSCs-derived exosomes is regulated by the 
cross talk between MSCs and their niche, the content of the exosomes 
and consequently their biological function are dependent on the cell 
of origin and the physiologic or pathologic status of their 
microenvironment. Recent preclinical studies revealed that MSCs-
derived exosomes have a critical implication in the angiogenic process 
since the use of exosomes-depleted conditioned medium impaired the 
MSCs angiogenesis response. In this review, we discuss the current 
knowledge related to the angiogenic potential of MSCs-exosomes and 
methods to enhance their biological activities for improved vascular 
regeneration. The current gain of insight in exosomes studies 
highlights the power of combining cell based therapies and their 
secreted products in therapeutic angiogenesis.
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OBJECTIVE: To review the mechanisms of bioactive substances of 
mesenchymal stem cells-derived exosomes (MEX) in tissue repair and 
analyze the therapeutic values of MEX. METHODS: Recent relevant 
literature about MEX for tissue repair was extensively reviewed and 
analyzed. RESULTS: The diameter of exosomes ranges from 30 to 100 nm 
which contain an abundance of bioactive substances, such as mRNA, 
microRNA, and protein. The majority of the exact bioactive substances 
in MEX, which are therapeutically beneficial to a wide range of 
diseases, are still unclear. CONCLUSION: Bioactive substances 
contained in the MEX have repairing effect in tissue injury, which 
could provide a new insight for the clinical treatment of tissue 
damage. However, further studies are required to investigate the 
individual differences of MEX and the possible risk of accelerating 
cancer progression of MEX.
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Cripto regulates stem cell function in normal and disease 
contexts via TGFbeta/activin/nodal, PI3K/Akt, MAPK and Wnt signaling. 
Still, the molecular mechanisms that govern these pleiotropic 
functions of Cripto remain poorly understood. We performed an unbiased 
screen for novel Cripto binding proteins using proteomics-based 
methods, and identified novel proteins including members of myosin II 
complexes, the actin cytoskeleton, the cellular stress response, and 
extracellular exosomes. We report that myosin II, and upstream ROCK1/2 
activities are required for localization of Cripto to cytoplasm/



membrane domains and its subsequent release into the conditioned media 
fraction of cultured cells. Functionally, we demonstrate that soluble 
Cripto (one-eyed pinhead in zebrafish) promotes proliferation in 
mesenchymal stem cells (MSCs) and stem cell-mediated wound healing in 
the zebrafish caudal fin model of regeneration. Notably, we 
demonstrate that both Cripto and myosin II inhibitors attenuated 
regeneration to a similar degree and in a non-additive manner. Taken 
together, our data present a novel role for myosin II function in 
regulating subcellular Cripto localization and function in stem cells 
and an important regulatory mechanism of tissue regeneration. 
Importantly, these insights may further the development of context-
dependent Cripto agonists and antagonists for therapeutic benefit.
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Introduction: Failed back surgery syndrome is a situation 
where there is failure after lumbar surgery aimed at correcting lumbar 
disease that is characterized by continuous back and/or leg pain. 
Epidural fibrosis and adhesions are among the major causes of failed 
back surgery syndrome. In recent years, several biomaterials have been 
applied as barriers or deterrents to prevent the compression of neural 
structures by postsurgical fibrosis. Methods: In this study, a new 
bacterial cellulose (BC) anti-adhesion membrane, composed of exosomes 
from human umbilical cord mesenchymal stem cells, was developed. Its 
structure and morphology, water content, thickness, and mechanical 
properties of elasticity were analyzed and characterized. The 
degradation of the BC+exosomes (BC+Exos) membrane in vitro was 
evaluated, and its in vitro cytotoxicity and in vivo biocompatibility 
were tested. The prevention effect of BC+Exos membrane on epidural 
fibrosis post-laminectomy in a rabbit model was investigated. Results: 
The BC+Exos membrane showed a three-dimensional network structure 
constituted of high-purity cellulose and moderate mechanical 
properties. No degeneration was observed. The BC+Exos membrane showed 
no cytotoxicity and displayed biocompatibility in vivo. The BC+Exos 
film was able to inhibit epidural fibrosis and peridural adhesions. 
Conclusion: Based on the current findings, the BC+Exos membrane is a 
promising material to prevent postoperative epidural fibrosis and 
adhesion.
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Intercellular communication between mesenchymal stem cells 
(MSCs) and their target cells in the perivascular environment is 
modulated by exosomes derived from MSCs. However, the potential role 
of exosome-mediated microRNA transfer in neointimal hyperplasia 
remains to be investigated. To evaluate the effects of MSC-derived 
exosomes (MSC-Exo) on neointimal hyperplasia, their effects upon 
vascular smooth muscle cell (VSMC) growth in vitro and neointimal 



hyperplasia in vivo were assessed in a model of balloon-induced 
vascular injury. Our results showed that MSC-Exo were internalised by 
VSMCs and inhibited proliferation and migration in vitro. Further 
analysis revealed that miR-125b was enriched in MSC-Exo, and repressed 
the expression of myosin 1E (Myo1e) by targeting its 3' untranslated 
region. Additionally, MSC-Exo and exosomally transferred miR-125b 
repressed Myo1e expression and suppressed VSMC proliferation and 
migration and neointimal hyperplasia in vivo. In summary, our findings 
revealed that MSC-Exo can transfer miR-125b to VSMCs and inhibit VSMC 
proliferation and migration in vitro and neointimal hyperplasia in 
vivo by repressing Myo1e, indicating that miR-125b may be a 
therapeutic target in the treatment of vascular diseases.
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Atherosclerosis is a chronic inflammatory disease of the 
vasculature. Exosomes derived from mesenchymal stem cells (MSCs) exert 
immunomodulatory and immunosuppressive effects; however, the MSCs-
exosomes administration on atherosclerosis was unknown. Here, our 
ApoE(-/-) mice were fed a high-fat diet and received intravenous 
injections of exosomes from MSCs for 12 weeks. After tail-vein 
injection, MSCs-exosomes were capable of migrating to atherosclerotic 
plaque and selectively taking up residence near macrophages. MSCs-
exosomes treatment decreased the atherosclerotic plaque area of 
ApoE(-/-) mice and greatly reduced the infiltration of macrophages in 
the plaque, associating induced macrophage polarization towards M2. In 
vitro, MSCs-exosomes treatment markedly inhibited LPS-induced M1 
markers expression, while increased M2 markers expression in 
macrophages. Moreover, miR-let7 family was found to be highly enriched 
in MSCs-exosomes. Endogenous miR-let7 expression was found in the 
aortic root of ApoE(-/-) mice, and MSCs-exosomes treatment further up-
regulated miR-let7 levels. In addition, inhibition of miR-let7 in 
U937cells significantly inhibited the migration and M2 polarization 
via IGF2BP1 and HMGA2 pathway respectively in vitro. Our study 
demonstrates that MSCs-exosomes ameliorated atherosclerosis in 
ApoE(-/-) and promoted M2 macrophage polarization in the plaque 
through miR-let7/HMGA2/NF-kappaB pathway. In addition, MSCs-exosomes 
suppressed macrophage infiltration via miR-let7/IGF2BP1/PTEN pathway 
in the plaque. This finding extends our knowledge on MSCs-exosomes 
affect inflammation in atherosclerosis plaque and provides a potential 
method to prevent the atherosclerosis. Exosomes from MSCs hold promise 
as therapeutic agents to reduce the residual risk of coronary artery 
diseases.


