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Introduction:  

The identification of appropriate cell types is 

necessary to establish cell-based therapies for 

muscular dystrophy. From the applicative 

point of view, the ideal cell population should 

be: easy to obtain, expandable in vitro to the 

large number of cells presumably required for 

systemic treatment (1 x 109 or more), able to 

reach skeletal muscle through a systemic route, 

and should be able to differentiate into skeletal 

muscle cells in vivo with high efficiency. In 

this context, the resemblance of umbilical cord 

stromal cells (UCSC) with pericytes, a cell 

type recently identified as myogenic precursor, 

prompted us to determine the surface antigen 

expression and to investigate the 

differentiation potential of UCSC. 

Materials and Methods:  

Perivascular and stromal cells were isolated 

from 15 human umbilical cords and expanded 

in culture until they reached senescence. Cells 

were characterized by flow cytometry and 

their differentiation potential was investigated 

under suitable conditions. 

 

 

 

Results:  

The isolated cell populations consisted of 

adherent cells with fibroblastoid morphology 

which could be cultured for >20 passages 

equivalent to >50 population doublings. Flow 

cytometric analysis revealed that the cells 

express mesenchymal stem cells markers 

(CD73, CD90, CD105) at high levels but do 

not express hematopoietic/leucocyte antigens 

(CD34, CD45, CD117, HLA-DR). When 

properly stimulated, UCSC differentiated into 

the osteogenic, chondrogenic and adipogenic 

lineage. Furthermore the cells express markers 

also expressed by pericyte-like cells (desmin, 

smooth muscle actin, alkaline phosphatase, 

CD146). Preliminary results indicate that 

UCSC can be induced to express myogenin. In 

addition, they express a number of integrins 

and adhesion molecules (CD29, CD49a-e, 

CD51, CD61, CD44).  

Discussion and Conclusions:  

UCSC show an extensive in vitro proliferation 

which indicates that cells from a single 

umbilical cord may generate enough cells to 

treat a paediatric patient with muscular 

dystrophy. The cells express some of the 

proteins that enable leucocytes to adhere and 

cross the endothelium which is a prerequisite 

for diffusion into the interstitium of skeletal 
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muscles. In addition, UCSC could not only be 

differentiated into the osteogenic, 

chondrogenic and adipogenic lineage but 

seemed to contain precursors with myogenic 

potential. Because of these features, UCSC 

might be considered as a valuable source for 

the isolation of potent cells for future cell 

therapies of muscular dystrophy. 

 

 

 


