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ctionIntrodu 

  

               Since the late 1800s there have been no significant advances in 
muscle wound healing techniques; surgeons still suture the wound 
together and let nature take its course. Although research continues into 
the muscle healing process, no practical alternatives to suturing have been 
offered. (1) 
  

              Once injured, tendons and ligaments produce inferior quality 
repair tissue due to their limited regenerative ability. Use of biological 
grafts such as autografts, allografts and resorpable biomaterials can result 
various complications such as donor site morbidity, scar formation, risk 
of infection and tissue rejection. Thus, a biological solution using 
Mesenchymal stem cells (MSCs) to regenerate tissues similar to the tissue 
of origin has attracted the interest of researchers in this field. Application 
of a collagen gel loaded with (MSCs) in Achilles and patellar tendon 
defect resulted in improvement of structure, biomechanics, and function. 
(2, 3) 

 

              Both adult and embryonic stem cells can contribute to the 
development of regenerative medicine. Embryonic stem cells (ESCs) 
have the advantage of multipotency and have shown themselves to be 
readily culturable in the laboratory. Although the degree of plasticity of 
adult stem cells is still unknown and there are difficulties in purifying and 
culturing them, the only proven stem cell-based medical therapies that are 
currently available rely on adult-derived stem cells from bone marrow 
and skin. Adult stem cells from other tissue might someday provide 
therapies that stimulate the body's own regenerative potential. Stem cells 
are rare and difficult to isolate, and very few cell types have been 
confirmed to exist   in adult human tissues. Much of the work that is used 
to support the argument that adult stem cells can substitute for embryonic 
stem cells was done only in mice or other animal models, which may not 
be applicable to humans. Because of misunderstanding of current state of 
knowledge, there may be an impression that widespread clinical 
application of new therapies is certain and imminent. In fact, stem cells 
research is in its infancy, and there are considerable gaps in knowledge 
about new therapies from either adult or embryo derived stem cells. (4)  



               Bone formation in the embryo, during adult fracture repair and 
remodelling, involves the progeny of a small number of cells called 
mesenchymal stem cells. These cells continuously replicate themselves, 
while a portion becomes committed to mesenchymal cell lineages such as 
bone, cartilage, tendon, ligament and muscle. The differentiation of these 
cells is a complex multistep pathway involving discrete cellular 
transitions. (5) Progress from one stage to the next depends on the presence 
of specific bioactive factors, nutrients, and other environmental cues 
whose exquisitely controlled conditions orchestrate the entire 
differentiation events. As for the inducing agents, it has reported that 
MSCs readily differentiate into colonies of osteoblasts, chondrocytes and 
adipocytes in response to dexamethasone, 1, 25 dihydroxyvitamine D3, 
osteogenin, oseogenic growth peptide, or cytokines such as BMPs. MSCs 
possess osteogenic potential and have extensive prospect in treatment of   
bone diseases. (6)  

 

  

  

  

  

  

  

  

  

  



Aim of work:  

           Is to review literatures that give a simple account on stem cells, 
tissue engineering & to focus our eyes on their importance in muscle & 
tendon repair. 
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Review of literature (Abstract)  

  

               Regenerative medicine using stem cell therapy has sparked a 
much interest in this 21st century not only because of the controversies 
that surround the ethics involving stem cells but their potential for use in 
the clinic. The ability of stem cells to repair and regenerate new tissues 
and organs holds tremendous promise for the treatment of many serious 
diseases and injuries.  
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-3D:   three Dimensions. 
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          .             (Myf6) MRF4, and myogenin, Myf5include MyoD,  
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Stem cells & principles of molecular biology  

          A stem cell is an undifferentiated cell that has unlimited ability of 
division throughout the life of an organism. The stem cells, when 
provided with the right signals
into different types of cells t
differentiated can have a characteristic shape and specialized functions, 
such as heart cells, skin cells or nerve cells. In short, stem cells have thr
distinctive properties, one 
division to give rise of identical copies (self
differentiate to mature cells  

          Typically a stem cell generates an intermediate cell type or 
different cell types prior to achieving a mature different state. The 
intermediate cell is called a precursor or progenitor cell. Precursor or 
progenitor cells in foetus or adults are p

eventually divide and give rise to mature differentiated cells.   

  

 
Fig.1 

 A - Stem cell; B - progenitor cell; C 
stem cell division; 2 
division; 4 - terminal differentiation
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Stem cells & principles of molecular biology

A stem cell is an undifferentiated cell that has unlimited ability of 
division throughout the life of an organism. The stem cells, when 
provided with the right signals (trigger), have the potential to differentiate 
into different types of cells that constitute an organism. These cells when 
differentiated can have a characteristic shape and specialized functions, 
such as heart cells, skin cells or nerve cells. In short, stem cells have thr
distinctive properties, one undifferentiated, two unlimited ability of 

to give rise of identical copies (self-renewal) and three 
differentiate to mature cells that have characteristic morphology.

Typically a stem cell generates an intermediate cell type or 
different cell types prior to achieving a mature different state. The 
intermediate cell is called a precursor or progenitor cell. Precursor or 
progenitor cells in foetus or adults are partly differentiated cells and 

eventually divide and give rise to mature differentiated cells. 

progenitor cell; C - differentiated cell; 1
 - asymmetric stem cell division; 3 

terminal differentiation. (2) 

 

Stem cells & principles of molecular biology

A stem cell is an undifferentiated cell that has unlimited ability of 
division throughout the life of an organism. The stem cells, when 

, have the potential to differentiate 
hat constitute an organism. These cells when 

differentiated can have a characteristic shape and specialized functions, 
such as heart cells, skin cells or nerve cells. In short, stem cells have three 

ed ability of 
renewal) and three can 

that have characteristic morphology. (1)            

Typically a stem cell generates an intermediate cell type or 
different cell types prior to achieving a mature different state. The 
intermediate cell is called a precursor or progenitor cell. Precursor or 

artly differentiated cells and 
eventually divide and give rise to mature differentiated cells. (2)                     
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