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ABSTRACT 
 

MSCs are a heterogenous population of self renewable, pluripotent 

cells that can be isolated from bone marrow and other sources. They are 

capable of restoring the hematopoietic microenvironment after back-

transplantation of even a single clone into the body. 

 The aim of this study was to examine the effect of local delivery of 

MSCs on muscle regeneration in a murine limb ischemia model. To achieve 

this aim, rat hindlimb ischemia model was established by surgical ligation of 

the left femoral artery. Animals were grouped; control rats, ischemic group 

and, ischemic with hMSCs group. In vitro, hMSCs were isolated from 

human bone marrow and characterized by flow cytometry. hMSCs were 

labeled by red fluorescent PKH dye. Peak isometric twitch force (Pt), was 

assessed 4 weeks after surgery. After rats were sacrificed, muscle tissues of 

the three studied groups were harvested for pathological assessment, tissue 

tracing of labeled MSCs and for vascular endothelial growth factor gene 

expression using quantitative real time PCR. Our results showed that hMSCs 

were positive for mesenchymal stem cell marker. Histopathologically, 

ischemic muscle transplanted with hMSCs showed definite angiogenesis& 

neovascularization. Red fluorescent PKH dye for best cell tracing showed 

that the red fluorescence was found in ischemic muscle injected with 

hMSCs. Ischemic with injected hMSCs group induced a significant 

improvement in blood reperfusion, detected by improved muscle 

performance, high significant level of VEGF gene expression compared to 

ischemic group.  

Key words: rat hindlimb ischemia - hMSCs – VEGF- skeletal muscle - 

angiogenesis. 
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INTRODUCTION 

Stem cells are a unique source of self-renewing cells within 

the human body. Several sources of stem cells have been proposed 

as sources for cell therapy. Embryonic stem cells are the most potent 

in terms of their differentiation potential but may be tumorigenic 

when transplanted in vivo, and their use is limited by ethical issues. 

Adult stem cell therapy could solve the problem of degenerative  

disorders, including liver disease, in which organ transplantation is 

inappropriate or there is limitation as host age of organ donors. This 

view is predicated upon the evidence that stem cells, particularly 

those in hematopoietic tissue, have the ability to develop into 

endodermal, mesodermal, ectodermal cell types (Preston et al., 

2003). 

Several bone marrow subpopulations, such as endothelial 

progenitor cells and marrow stromal cell fraction (marrow-derived 

stromal cells) may be able to differentiate into 1 or more of the 

cellular components of the vascular bed. Thus, therapeutic delivery 

of bone marrow donates cells with potential to incorporate into new  

or remodeling blood vessels. However, the magnitude of 

incorporation of bone marrow-derived cells in to vascular structures 

varies between studies (Jiang Y et al., 2002). 

MSCs play an important supportive role in the marrow 

microenvironment mediated partly through cell-to-cell contact but 

importantly also via paracrine mechanisms involving release of 

cytokines that exert effects on surrounding cells. MSCs are 
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multipotent progenitor cells that have often been reported to have the 

potential to differentiate into lineages of mesenchymal tissues, 

including muscle (Pittenger et al., 1999) and also into vascular 

endothelial cells (Reyes and verfaillie, 2002). 

Bone marrow was the first reported source of MSCs, but 

adipose tissue and umbilical cord blood (UCB) are also sources of 

MSCs. There is data suggesting that MSCs from UCB  possess  the 

greatest Capacity to proliferate (Kern and Bieback, 2006). 
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AIM OF WORK 

The present study aims to examine the effect of local delivery 

of  MSCs on muscle regeneration in a murine limb ischemia model. 

 


