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Myofibroblast in Wound Contraction 
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Abstract: Myofibroblasts differentiate and repair injured tissue by depositing the extracellular matrix in an organised manner and by 

contractile forces .When the repair is complete, there is scar formation and disappearance of myofibroblast by apoptosis. 
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1. Introduction 
 

Myofibroblast is a specialized contractile fibroblast that 

plays an important role in reconstruction of Connective 

tissue after injury and also in pathological tissue repair. 

Myofibroblast   progenitor is locally residing fibroblast 

which differentiates into a proto myofibroblast. 

Differentiated myofibroblasts possess Extracellular Matrix 

(ECM) proteins and Alpha-Smooth Muscle Actin –negative 

stress fibres. ECF synthesis promotes tissue remodelling and 

the important fibroblast ECM products are Collagen Type 

I,III,IV and V Differentiation of fibroblast to Myofibroblast 

is a two step process : (1) to repopulate damaged tissues 

,fibroblast acquire a migratory phenotype which consist of 

cytoplasmic actins that generate contraction forces (Boriz 

Hinz.,2001b).  This phenotype changes occur due to changes 

in the composition and mechanical property of  ECM (Hinz 

and Gabbiani, 2003b) and when the stress increases in the 

ECM due to Remodelling, proto-myofibroblast develops 

into ‘Differentiated myofibroblast. Wound healing is 

characterized by myofibroblast and TGF-beta is the main 

stimulus for myofibroblast modulation (G.Gabbiani, 

Department of Pathology, Centre Medical Universitaire, 

Geneva, Switzerland) 

 

2. Myofiroblast Origin and Identification  
 

Fibroblast is originated from fibrocytes which is originally a 

group of bone marrow derived leukocytes (Abe et al., 2001). 

According to (Direkze et al., 2003; Mori et al., 2005) wound 

fibroblasts are derived from fibrocyte progenitors. It is 

identified by its Spindle or stellate shaped cell, pericellular 

matrix containing inter alia collagen and 

glycosaminoglycans, pale prominent eosinophilic cytoplasm.  

 

It can also be derived from smooth muscle cells, pericytes, 

macrophages, specialised cells like hepatic stellate cells and 

epithelium. Ultimately from bone marrow via circulating 

blood borne fibrocytes (The myofibroblast in health and 

disease, Brain Edyen) .Immunophenotype - Vimentin 

positive, Alpha-smooth –muscle actin positive, non muscle 

myosin positive, reduced levels of desmin and smooth-

muscle myosin, EDA cellular fibronectin positive 

 

Ultra structure –prominent rough endoplasmic reticulum, 

Golgi apparatus producing collagen secretion granules, gap 

junctions and myofilaments (Brian Eyden)  

 

 

 

 

3. Cytoskeletal Markers 
 

Alpha Smooth muscle actin is the commonest marker used 

for the identification of myofibroblast. 4Ig isoform of the 

stress fibre protein paladin is also considered to be a marker 

especially for myofibroblast differentiation (Ronty et al., 

2006, Boriz Hintz). But these markers indicates expression 

even in SMC, hence it can’t be said the most reliable for 

distinguishing myofibroblast from SMC. Specific Cadherins 

like N- Cadherin (Cadherin -2) and A-CAM are surface 

markers which also are used to identify myofibroblast. It is 

recently been replaced by OB-Cadherin (Cadherin-11) but is 

absent from SMC, so cannot be considered as specific 

marker. The most reliable is the FN splice variant, marker of 

Myofibroblast ECM (Serini et al., 1998, B Hintz) 

 

4. Differentiation in Myofibroblast 
 

TGF Beta1 is promoting myofibroblast development by 

inducing expression of Alpha –SMA (Desmouliere et al., 

1993; Ronnov-Jesen; B.Hinz and Petersen, 1993). The 

action of TGF Beta1 depends on the presence of Fibronectin 

splice variant ED-A and the differentiation is regulated by 

cellular products and components of extracellular matrix  

 

Wound Healing -Function of Myofibroblast 
Wound healing can be defined as the physiological process 

by which the body replaces and restores the function of 

damaged tissue. (Flanagan 1997). Initially after an injury 

,resident stromal cells i.e. fibroblast is differentiated into 

myofibroblast and  there is further switching on of non-

muscle actin in cells which consist of Rough endoplasmic 

reticulum ,stress fibres lacking Alpha-SMA and are spindle 

shaped .They are referred to as Protomyofibroblasts- earliest 

phase. Further development of myofibroblast is with the 

help of High levels of active Transforming growth factor 

(TGF-Beta), matrix molecules and a mechanically stressed 

environment. Platelet derived growth factor (PDGF) 

released from the blood in a wound will attract fibroblast 

(mitogen) and these will interact with PDGF-receptor 

bearing cells along with several cytokines. TGF-beta1 helps 

in development not only by inducing Alpha – Smooth 

Muscle expression but also by aiding in deposition of ECM 

like fibronectin and collagen. TGF –beta 1 action however is 

possible only in the presence of ED-A splice variant 

fibronectin (Micallef et al, fibro genesis and tissue repair 

2012). Eventually there is precipitation and differentiation, 

ultimately myofibroblast is formed. 

 

Role of Mechanical Stress - Mechanical tension is an 

important protocol which leads to formation of bundles of 
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actin filaments known as stress fibres attached to membranes 

(Brandes et al) 

 

Role of Myofibroblast (Alpha-Sm Actin) In Wound 

Contraction 

Alpha –SM actin i.e. differentiated myofibroblasts, produce 

a retractile activity that is stronger than the 

protomyofibroblasts in the absence of any change in the 

contractile protein expression (The evolution of the 

myofibroblast, G.Gabbiani).  The SM cell contraction is 

Calcium dependent and reversible whereas the tension 

produced by the myofibroblast is irreversible and is 

regulated by Rho kinase mediated inhibition of myosin 

phosphatise. Alpha – SM actin expressing myofibroblast 

promotes contraction and also increases the levels of ECM 

components and matrix degradation proteases. 

 

Normal and Pathological Wound Healing 

During healing there is restoration of the injured tissue with 

three dynamic phases known as an inflammatory phase, a 

proliferative phase and regeneration phase  where there is 

scar formation and re – epithelialisation. During the 

remodelling phase proteolytic enzymes especially Matrix 

metalloproteinase’s (MMPs) and Tissue Inhibitor of 

Metalloproteinase’s (TIMP) plays a major role. Pathological 

wound healing occurs as a result of impaired remodelling, 

termed as fibrosis. When harmful stimulus persists there is 

excess of Extracellular matrix deposition which leads to 

internal organ fibrosis. To conclude there is imbalance in the 

myofibroblasts degradation and ECM synthesis (Micallef et 

al, From Fibro proliferative disorders, Frauenchiemsee, 

Germany 25-30 September 2010) 

 

Fate of Myofibroblast 

Myofibroblast along with the cells of neovasculature 

disappear by apoptosis after tissue repair (Gabbiani.G.The 

cellular derivation and the life span of the myofibroblast, 

1996, 192:708-711). When apoptosis fails to occur, there is 

prolonged scarring leading to conditions like hypertrophic 

scar and keloid (The myofibroblast in health and disease, 

Brian Edyen) 

 

5. Conclusion 
 

It is important to understand normal wound healing 

mechanism and the role of myofibroblast in wound 

contraction to develop new therapeutic regimens for 

pathological tissue repair and other fibro proliferative 

disorders 
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