
 

 

 
                     

Available online: http://saspjournals.com/sjds    17 

 

 

Scholars Journal of Dental Sciences (SJDS)               ISSN 2394-4951 (Print) 
Abbreviated Key Title: Sch. J. Dent. Sci.                       ISSN 2394-496X (Online) 
©Scholars Academic and Scientific Publisher       

A Unit of Scholars Academic and Scientific Society, India 

www.saspublishers.com                                                                                                             DOI:10.36347/sjds.2018.v05i01.003 

 

Evaluation of Myofibroblasts by Expression of Alpha Smooth Muscle Actin (Α-

SMA) in Oral Sub mucous Fibrosis 
Dr. Mamatha GS Reddy

1*
, Dr. Sachin Sarode

2
, Dr. Rajiv S Desai

3 

1
Reader, Department of Oral Pathology and Microbiology, Dr. D.Y. Patil Vidyapeeth’s, Dr. D.Y. Patil Dental College 

and Hospital, Pimpri, Pune-18, Maharashtra, India 
2
Professor, Department of Oral Pathology and Microbiology, Dr. D.Y. Patil Vidyapeeth’s, Dr. D.Y. Patil Dental College 

and Hospital, Pimpri, Pune-18, Maharashtra, India 
3
Professor and Head, Department of Oral Pathology and Microbiology, Nair Dental Hospital and College, Mumbai, 

Maharashtra, India 

 

 

Original Research Article 

 

*Corresponding author 

Dr. Mamatha GS Reddy 

 

Article History 

Received: 04.01.2018 

Accepted: 12.01.2018 

Published: 30.01.2018 

 

DOI: 

10.21276/sjds.2018.5.1.3 

 

 
 

Abstract: Oral Sub mucous Fibrosis (OSF) is a chronic inflammatory oral potentially 

malignant disorder caused due to recant chewing characterized by excess collagen 

deposition in the submucosa leading to restricted mouth opening. Myofibroblasts are the 

contractile cells expressing α-SMA are seen in tissue repair and wound healing. They are 

also reported in various fibrotic conditions. The purpose of the study is to evaluate the 

expression of α-SMA in OSF. 10 normal and 25 OSF tissues are immunohistochemically 

stained for α-SMA. Majority of the cases in control group showed negative expression 

for α-SMA. The expression of α-SMA showed significant difference between control and 

OSF (p=0.00005), control and early OSF (p=0.006), control and advanced OSF 

(p=0.004). No significant expression was found between early OSF and advanced OSF. 

Myofibroblasts have a role in OSF. Any intervention that could prevent my fibroblastic 

differentiation can be therapeutic measure in OSF. 

Keywords: Oral Sub mucous Fibrosis; Myofibroblasts; α-SMA. 

 

INTRODUCTION 

Oral sub mucous fibrosis (OSF) is an oral precancerous condition first described 

by Pindborg and Sirsat[1] characterized by chronic inflammation and a progressive 

fibrosis of the lamina propria and deeper connective tissues. It is considered as 

multifactorial disease with various etiological factors, areca nut being the most associated 

one [2-4]. The alkaloids of recant causes chronic irritation to the oral mucosa followed by 

chronic inflammation and release of various growth factors and inflammatory cytokines 

which leads to fibrosis [1,3].  

Myofibroblasts are specialized fibroblasts 

expressing α-SMA possess the contractile property of 

smooth muscle cells. They have both physiological and 

pathological role like organogenesis, repair, 

inflammation and oncogenesis respectively. They 

secrete inflammatory and anti-inflammatory cytokines, 

lipid and gaseous inflammatory mediators, chemokines, 

growth factors as well as extracellular matrix proteins 

and proteases [5].
 
They are the predominant source of 

type I collagen and play a significant role in promoting 

ECM deposition. Differentiation of fibroblast into 

Myofibroblasts has been reported in fibrotic conditions 

.In tissue  injuries, Myofibroblasts undergo apoptosis 

after normal healing, if persists due to stimulation by 

growth factors  will progress to fibrosis[3,6].
 
Arecanut 

alkaloids have shown to increase α-SMA expression 

and my fibroblast differentiation from Buccal Mucosal 

Fibroblasts. Few studies have been reported the 

expression α-SMA in OSF. The aim of the study is to 

evaluate the α-SMA expression in various grades of 

OSF. 

 

MATERIALS AND METHODS 

The present study was carried out in Dr. D. Y. 

Patil Dental College and Hospital, Pimpri, Pune-18. 

after approval from institutional ethics committee. The 

study group comprised 25 sections of OSF blocks from 

the archives of Department of Oral Pathology and 

Microbiology. Clinical staging of the patients was made 

depending on mouth opening by Lai DR et al. [7] as 

Stage 1(>35mm), stage 2(30-35mm), stage 3(20-30mm) 

and stage 4(<20mm). The sections were stained for α-

SMA by immunohistochemically method.   

 

Immunohistochemistry 

The tissue sections of 4µm thickness were 

deparaffinised and rehydrated in a graded series of 

alcohol. The sections were kept in pressure cooker at 90 
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degree for 10 min in citrate phosphate buffer (pH-6.0) 

for antigen retrieval. Wash with distil water. 

Endogenous peroxidase activity was blocked with 0.3% 

hydrogen peroxide for 30 min. α-SMA was applied as 

primary antibody for 45 min. at room temperature. 

After 2 washes with phosphate buffered saline, 

secondary antibody was applied to the sections; which 

are then incubated for 30 min. at room temperature. 

After wash with phosphate buffered saline 

diaminobenzidine was applied for 10 min. then the 

sections were counterstained with Mayer’s 

hematoxylin, dehydrated and mount.  

 

The stained slides were interpreted as 

described by Soini et al. Scoring was based on (a) the 

intensity of the immunostaining in the lining epithelial 

cells (0 = absent, 1 = weak, 2 = moderate, 3 = strong, 

and 4 = very strong) and (b) the percentage of positive 

cells (0 = 0% positive cells, 1 = < 25% positive cells, 2 

= 25-50% positive cells, 3 = 50-75% positive cells, and 

4 = >75% positive cells). The final immunostaining 

score was determined by the sum of (a) and (b). Final 

scores ranged from 0 to 8 (0 = absent, 1-4 = weak, and 

5-8 = strong).Staining of blood vessels was used as 

internal positive control. 

RESULTS 

The present study included 25 OSF cases and 

10 controls, cases showed male predominance 

(M:F=20:5) and controls showed female predominance 

(M:F=4:6).Age group of OSF cases ranged from 16-

55yrs with mean of 34.04yrs. Oral habits observed in 

cases were either gutka alone or in combination with 

betel nut and tobacco. Most of cases used gutka alone 

and belong to stage 3 & 4 there were 5 cases in stage 1, 

8 cases in stage 2, 5 cases in stage 3 and 7 cases in stage 

4. Analysis was done as early (Stage 1 and 2) and 

advanced (stage 3 and 4) stages of OSF .α-SMA were 

predominantly expressed by spindles located in the sub 

epithelium.  Majority of the in control group showed 

negative expression for α-SMA (Fig 1). Strong 

expression was found in 7 out of 12 cases of early OSF 

(Fig 2).  Strong expression was found in 4 and 9 out of 

13 cases showed weak expression in advanced OSF 

(Fig 3).  The expression of α-SMA showed significant 

differences between control and OSF (p=0.00005), 

control and early OSF (p=0.006), control and advanced 

OSF (p=0.004). No significant expression was found 

between early OSF and advanced OSF.(Table 1)  

 

 
Fig-1: Negative a-smooth muscle actin (SMA) staining in controls. Internal positive control: Endothelial lining of 

the blood vessels demonstrating strong expression 

 

 
Fig-2: α -Smooth Muscle Actin (α-SMA) staining in early OSF 
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Fig-3: α -Smooth Muscle Actin (α-SMA) staining in advanced OSF 

 

Table-1: Comparison of α-SMA staining between control and different grades of OSF 

Marker Groups n α-SMA staining p-value 

Negative Weak Strong 

 

 

 

 

 

 

 

α-SMA 

Control 10 6 3 1 0.00005* 

OSF 25 0 14 13 

Control 10 6 3 1 0.006* 

Early OSF 12 0 5 7 

Control 10 6 3 1 0.004* 

Advanced OSF 13 0 9 4 

Early OSF 12 0 5 7 0.23 

Advanced OSF 13 0 9 4 

*significant 

 

DISCUSSION 

OSF is a progressive disease characterized by 

accumulation of ECM proteins and collagen deposition 

in the lamina propria followed by submucosa leading to 

stiffness of the mucosa and limited mouth opening [4]. 

Normally fibroblast contributes to connective tissue 

component by secreting collagen and non- collagen 

proteins. In fibrotic conditions, there is alteration of 

ECM and ratio of collagen deposition and degradation 

changes. One such condition is OSF, in which areca nut 

alkaloids causes persistent chemical and mechanical 

irritation  to the oral mucosa and causes micro trauma 

that permits the diffusion of alkaloids into lamina 

propria eliciting an inflammatory response and release 

cytokines and growth factors like TGF-b1, a known key 

regulator of ECM assembly and remodeling[1,8,9]. 

TGF-β is involved in the differentiation of fibroblasts to 

Myofibroblasts, which is characterized by the presence 

of α-SMA containing stress fibres[10,11]. 

Physiologically they play a key role in growth and 

development of tissue or organ. In addition, they have 

role in tissue repair during wound healing. But as a 

response to tissue injury or inflammation, they secrete 

excessive extracellular matrix protein, in conditions 

such as scleroderma, hypertrophic scars, kidney, and 

lung and heart fibrosis [6]. 

 

Studies published have shown Myofibroblasts 

as the key cellular mediator of fibrosis is in various 

fibrotic disorders [12]. The present study evaluated the 

expression of α-SMA in OSF tissues 

immunohistochemically and found significant 

difference results when compared with control 

(p=0.00005).These results were similar to the 

previously published reports [3,4,13]. Similarly, 

significant results were found when control group was 

compared with early OSF (p=0.006), and control with 

advanced OSF (p=0.004). The finding of increase 

number of Myofibroblasts in OSF shows failed wound 

healing due to lack of apoptosis of Myofibroblasts as 

mature Myofibroblasts disappear through apoptosis or 

by dedifferentiation after wound healing [6,8]. But no 

significance difference was found in α-SMA expression 

when early OSF was compared with advanced OSF 

(P=0.23). Previous studies by Angadi PV et al. Philip T 

et al, Gandhi P et al. have reported significance 

difference of α-SMA expression in early OSF and 

advanced OSF [3,4,14].  

 

Different pathways have been studied and 

reported to understand the fibroblastic differentiation in 

OSF. Moutasim KA et al. showed the αvβ6-dependent 

activation of TGF-β1, which induced Myofibroblasts 

Trans differentiation from oral fibroblasts [15]. Chang 

YC et al. studied the arccosine induced myoepithelial 

differentiation in Buccal Mucosal Fibroblasts (BMF’s) 

of OSF tissues by investigating an EMT (Epithelial 

Mesenchymal Transition) transcriptional factor 

ZEB1[16]. The expression of Stage-specific embryonic 

antigen-4 (SSEA-4), a sialyl-glycolipid, cell surface 

marker for embryonic stem cells and pluripotent stem 

cells is demonstrated to increase in OSF tissues and 

arccosine-stimulated BMFs and play a role in my 

fibroblastic differentiation [17]. Presence Of fibrotic 
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lesions significantly increases the risk of cancer in 

many tissues.  Myofibroblasts deriving from existing 

fibroblasts and also through EMT have been implicated 

in tumorigenesis [18].
 
Considering OSF as a fibrotic 

condition and evidence of expression of Myofibroblasts 

may show a possible role in malignant transformation. 

 

CONCLUSION 

The present results showed increase in 

expression of Myofibroblasts in OSF indicates its role 

in fibrosis. Understanding the role of Myofibroblasts in 

fibrosis and tumorigenesis, therapeutic measures against 

my fibroblastic differentiation could be used to prevent 

fibrosis and further malignant transformation. 

 

ACKNOWLEDGEMENT 

We would like to thank Dr. Pradnya  

Kakodkar, Department of Public Health Dentistry, Dr. 

D.Y. Patil Dental College and Hospital, Pimpri, Pune 

for her assistance in statistical analysis.   

 

REFERENCES 

1. Rajalalitha P, Vali S. Molecular pathogenesis of 

oral submucous. J fibrosis –a collagen metabolic 

disorder. J Oral Pathol Med 2005; 34: 321–8 

2.  Sudarshan R, Annigeri RG, Vijayabala GS. 

Pathogenesis of Oral Submucous Fibrosis: The Past 

and Current Concepts. International Journal of Oral 

and Maxillofacial Pathology; 2012:3(2):27-36 

3. Angadi PV, Kale AD, Hallikerimath S. Evaluation 

of my ofibroblasts in oral submucous fibrosis: 

Correlation with disease severity. J Oral Pathol 

Med 2011;40:208-13. 

4. Philip T, Kumar TD, Rajkumar K, Karthik KR, 

Priyadharsini N, Kumar AR. 

Immunohistochemically evaluation of my 

ofibroblasts using alpha-smooth muscle actin in 

oral submucous fibrosis. SRM J Res Dent Sci 

2014;5:243-7. 

5. Powell DW, Miffin RC, Valentich JD, Crowe SE, 

Saada JI, West AB. Myofibroblasts. I. Paracrine 

cells important in health and disease. Am J Physiol 

1999;277(1 Pt 1):C1-9.  

6.  Shirol PD, Shirol DD. Myofibroblasts in Health 

and Disease.  International Journal of Oral & 

Maxillofacial Pathology. 2012;3(1):23-27 

7. Ranganathan K, Mishra G. An overview of 

classification schemes for oral submucous fibrosis. 

Journal of Oral and Maxillofacial Pathology 2006; 

10(2): 55-58. 

8. Kamath VV, Krishnamurthy S, Satelur KP, 

Rajkumar K. Transforming growth factor-β1 and 

TGF-β2 act synergistically in the fibrotic pathway 

in oral submucous fibrosis: An 

immunohistochemical observation. Indian J Med 

Paediatr Oncol 2015;36(2): 111–116. 

9. Khan I, Kumar N, Pant I, Narra S, Kondaiah P 

(2012) Activation of TGF-b Pathway by Areca Nut 

Constituents: A Possible Cause of Oral Submucous 

Fibrosis. PLoS ONE 7(12): e51806. 

10. Thomas Krieg, David Abraham, Robert Lafyatis. 

Fibrosis in connective tissue disease: the role of the 

my ofibroblast and fibroblast-epithelial cell 

interactions. Arthritis Research and Therapy. 

2007;9(2):S4. 

11. Phan SH. Biology of Fibroblasts and My 

ofibroblasts. Proc Am Thorac Soc 2008;5: 334–

337. 

12. Hinz B, Phan SH, Thannickal VJ, Galli A, 

Bochaton-Piallat ML, Gabbiani G. The fibroblast 

One Function, Multiple Origins. Is J Pathol 2007, 

170:1807–1816? 

13.  Rao KB, Malathi N, Narashiman S, Rajan ST. 

Evaluation of My ofibroblasts by Expression of 

Alpha Smooth Muscle Actin: A Marker in Fibrosis, 

Dysplasia and Carcinoma Journal of Clinical and 

Diagnostic Research. 2014 Apr, Vol-8(4): ZC14-

ZC17. 

14. P Gandhi P and Prasad UC. Evaluation of 

Myofibroblasts in oral submucous fibrosis and oral 

squamous cell carcinoma: The pathogenesis and 

correlation. Dent Res J 2017;14(5): 314–320. 

15. Moutasim KA, Jenei V, Sapienza K, Marsh D, 

Weinreb PH, Violette SM. Betel-derived alkaloid 

up-regulates keratinocyte alphavbeta6 integrin 

expression and promotes oral submucous fibrosis. J 

Pathol. 2011;223(3):366-77. 

16. Yu C-C, Yu C-H, Chang Y-C. Aberrant SSEA-4 

upregulation mediates my fibroblast activity to 

promote pre-cancerous oral submucous fibrosis. 

Scientific Reports. 2016;6:37004.  

17. Chang YC, Tsai CH, Lai YL, Yu CC, Chi WY, Li 

JJ, Chang WW. Arecoline‐induced my fibroblast 

trans differentiation from human buccal mucosal 

fibroblasts is mediated by ZEB1. Journal of cellular 

and molecular medicine. 2014 Apr 1;18(4):698-

708.  

18. Radisky DC, Kenny PA, Bissell MJ. Fibrosis and 

Cancer: Do Myofibroblasts Come Also from 

Epithelial Cells via EMT? J Cell Biochem. 2007; 

101(4): 830–839.  


