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EDITORIAL

Transforming growth factor-β - The master switch in oral
submucous fibrosis

Oral submucous fibrosis (OSMF) is a chronic progressive,
debilitating disorder of oral cavity, oropharynx and upper third
of the esophagus. Scientific data confirms the etiological role
of areca nut. Submucosal fibrosis due to excessive abnormal
collagen being the hallmark, OSMF is accepted beyond doubt as
a potentially malignant disorder.[1,2]
The progressive irreversible nature and morbidities associated
with OSMF have made combating the disease challenging.
Current research is heading toward unveiling the pathogenic
mechanisms contributing to fibrosis and thus formulating
a definitive treatment strategies. Different mechanisms and
molecules are proposed in the pathogenesis of OSMF, to name
a few, growth factors and inflammatory cytokines, reactive
oxygen species, matrix metalloproteinases - tissue inhibitor of
metalloproteinases, copper - lysyl oxidase enzyme and genetic
polymorphism.[3]
Most studied among the growth factors is the role of
transforming growth factor (TGF) - β isoforms in OSMF.
TGF-β is a potent cytokine influencing extracellular matrix
deposition and remodeling, secreted in inactive procytokine
form demanding activation through different pathways. Of the
three isoforms, TGF-β1 seems to be significantly associated
with fibrosis in various organs.[4] Tissue fibrosis is the result
of increased collagen synthesis and reduced breakdown.
TGF-β modulates both of these pathways causing excessive
pathological fibrosis.[5] Data from several studies including
oligonucleotide assays reveal a significant increase in TGF-β
in OSMF tissues.[6] TGF-β1, induced by areca nut in epithelial
cells is suggested to be the potent stimulator of fibrogenesis
in the connective tissue of OSMF.[7,8] Another attractive role
of TGF-β is its potential to induce epithelial-mesenchymal
transition (EMT) in chronic inflammatory background
resulting in fibrosis of kidney, lung, liver, etc. Although the
importance of TGF-β in fibrogenesis via EMT is least studied
in OSMF, we may hypothesize it to be the same in OSMF.
This concept is strengthened by the ability of TGF-β to induce
EMT in cultured epithelial cells in vitro. Furthermore, TGF-β1
is expressed at sites of epithelial degeneration and adjacent
fibrosis in vivo.[4] However, the ability of TGF-β1 to induce the
EMT leading to carcinogenesis in OSMF is yet to be explored.
Thus, TGF-β is considered the master switch in fibrogenesis.
A brief summary of the TGF-β synthesis, activation and its
possible impact on tissue fibrosis in OSMF is depicted in
Flowchart 1.[5,7,9,10] Thus, a therapeutic intervention targeting

Flowchart 1: A brief summary of the transforming growth
factor-β synthesis, activation and its possible impact on tissue
fibrosis in oral submucous fibrosis, TGF-β=Transforming growth
factor-β, TSP1=Thrombospondin 1, TIMP-1=Tissue inhibitors of
metalloproteinases, MMP-1=Matrix metalloproteinase-1

TGF-β1 or its activators form a ray of hope for OSMF
management.
References
1. International Agency for Research on Cancer. Betel-Quid
and Areca Nut Chewing and Some Areca Nut Derived
Nitrosoamines. Vol. 85. Lyon: IARC; 2004. p. 123-9.
2. Tilakaratne WM, Klinikowski MF, Saku T, Peters TJ,
Warnakulasuriya S. Oral submucous fibrosis: Review on
aetiology and pathogenesis. Oral Oncol 2006;42:561-8.
3. Ekanayaka RP, Tilakaratne WM. Oral submucous fibrosis:
Review on mechanisms of pathogenesis and malignant
transformation. J Carcinog Mutagen 2013;S5:002.
4. Zavadil J, Böttinger EP. TGF-beta and epithelial-to-mesenchymal
transitions. Oncogene 2005;24:5764-74.
5. Verrecchia F, Mauviel A. Transforming growth factor-beta and
fibrosis. World J Gastroenterol 2007;13:3056-62.
6. Khan I, Agarwal P, Thangjam GS, Radhesh R, Rao SG,
Kondaiah P. Role of TGF-ß and BMP7 in the pathogenesis of
oral submucous fibrosis. Growth Factors 2011;29:119-27.
7. Khan I, Kumar N, Pant I, Narra S, Kondaiah P. Activation of
TGF-ß pathway by areca nut constituents: A possible cause of
oral submucous fibrosis. PLoS One 2012;7:e51806.
8. Moutasim KA, Jenei V, Sapienza K, Marsh D, Weinreb PH,

Journal of Advanced Clinical & Research Insights ● Vol. 2:4 ● Jul-Aug 2015153

Violette SM, et al. Betel-derived alkaloid up-regulates keratinocyte
alphavbeta6 integrin expression and promotes oral submucous
fibrosis. J Pathol 2011;223:366-77.
9. Hu Y, Jian X, Peng J, Jiang X, Li N, Zhou S. Gene expression
profiling of oral submucous fibrosis using oligonucleotide
microarray. Oncol Rep 2008;20:287-94.
10. Rajendran R, Sukumaran A. Editorial. Oral submucous fibrosis:
Revised hypotheses as to its cause. J Contemp Dent Pract
2013;14:i-iii.

Roopa S. Rao, Shankargouda Patil, B. S. Ganavi

154

Department of Oral Pathology and Microbiology,
Faculty of Dental Sciences, MS Ramaiah University of
Applied Sciences, Bengaluru, Karnataka, India.
E-mail: sbpatil1612@gmail.com
doi: 10.15713/ins.jcri.67

How to cite this article: Rao RS, Patil S, Ganavi BS.
Transforming growth factor-β - The master switch in oral
submucous fibrosis. J Adv Clin Res Insights 2015;2:153-154.

Journal of Advanced Clinical & Research Insights ● Vol. 2:4 ● Jul-Aug 2015

