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Oral submucous fibrosis (OSMF) is a chronic condition associated
with tissue fibrosis and often recognized as a precursor to oral
cancer. It is usually characterized by chronic inflammation and
abnormal collagen deposition leading to excessive fibrosis of the
oral mucosal tissues.1 Burning sensation, pain, dry mouth, and
trismus are also the other accompanying features of OSMF.1 Oral
submucous fibrosis is mainly a disease of the Indian subcontinent
where the people with low socioeconomic status are affected the
most due to the habit of betel nut chewing.2
Betel nut, the most accepted causative factor of OSMF,
contributes to various alterations in collagen metabolism.3,4 The
alkaloids in betel nut, such as arecoline and arecaidine, trigger
the fibroblasts to produce collagen.5 This collagen production is
unrestricted when compared to collagen production by normal
cells.6 Addition of slaked lime to betel nut augments the stimulation
of fibroblasts leading to their excessive proliferation and collagen
production.7 Apart from abundant collagen synthesis, the alkaloids
of betel nut also help in cross-linking of the collagen peptide
chains.8 Thus, the excess collagen produced now becomes resistant
to degradation by enzymes like collagenases. The fibroblasts
themselves participate in collagen break-down by phagocytosis but
in OSMF patients fibroblasts are remarkably deficient in collagen
phagocytosis. 5 Thus, once initiated, the collagen metabolism
dysregulation continues in these patients. This dysregulation is
further amplified by a cytokine, TGF-β which is a product of the
local inflammatory reaction.5 It activates procollagen genes and
significantly stimulates collagen synthesis. It also increases the level
of the enzyme lysyl oxidase (LOX) which favors cross-linking of the
collagen fibers and their reduced degradation.5
The dysregulation of collagen metabolism has been the
hotspot of many studies on OSMF which has a significant malignant
transformation rate. 5,9,10 Advances have been made to develop
appropriate therapeutic aids for its management. Local injections of
corticosteroids along with hyaluronidase or placental extract have
been employed in its management strategies.11 Corticosteroids
are thought to suppress the inflammatory reaction. This reduces
fibrosis by decreasing fibroblastic proliferation.11 Many natural
products have also been explored to improve the dysregulation
process in OSMF.12
Caffeine is one such naturally occurring compound that has
a wide range of pharmacological activities. In recent studies,
it has been found that caffeine exhibits antifibrotic effects in
the liver.13 It does so by downregulating collagen expression
as well as deposition. Caffeine also blocks the expression of
TGF-β, a profibrotic cytokine. Such a potential effect of caffeine
was also examined on lung fibrosis.14 The study reported that
caffeine showed its antifibrotic effect in the lungs by acting
on two different types of cells, i.e., the epithelial cells and the
fibroblasts.14 Caffeine prevented the activation of TGF-β by
the lung epithelial cells in a concentration-dependent manner.
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It also nullified the profibrotic response to TGF-β within the
lung fibroblasts. Further investigations of the study included
observation of actions of caffeine on TGF-β-induced gene
expression. TGF-β upregulated the expressions of PAI1, TGFB1,
and ACTA2 in idiopathic pulmonary fibrosis (IPF) fibroblasts,
and caffeine was able to abrogate these responses as well. An
upsurge of expression of α-smooth muscle actin (α-SMA) within
fibroblasts is an important indicator of fibroblast-myofibroblast
transdifferentiation. Caffeine was also found to be a cause of
interruption of such a fibrogenic process. Not only in the liver
and lungs, but caffeine has also been shown to reduce collagen
synthesis in human cultured skin fibroblasts.15
Caffeine can be employed as a therapeutic intervention in
the treatment of OSMF. Oral submucous fibrosis mainly affects
individuals of low socioeconomic status, who have a habit of
drinking tea 2–3 times a day. Instead of tea, coffee can be consumed
twice or thrice a day to get the beneficial effects of caffeine. The
disadvantage of coffee consumption is that caffeine will be first
absorbed in systemic circulation and then reach the oral mucosa
to show its effect. To amplify the local effect of caffeine, coffee
beans can be chewed instead of areca nut/betel nut. These beans
are rich sources of caffeine as well as antioxidants and are edible.
Eating coffee allows the active compounds of the bean to get
absorbed through the oral mucous membrane. Such homemade
interventions might improve the conditions of OSMF patients but
the financial aspect of such modifications should also be kept in
mind. Coffee is costlier than tea and these remedies might be
difficult to afford in a routine for OSMF patients belonging to low
economic class. Hence, caffeine-rich mouth gels can be made
available in the market. If possible, coffee beans packaged in small
quantities can be marketed. Caffeine-rich chewing gums can also
be employed in such modified interventions.
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Caffeine and Oral Submucous Fibrosis
The potential antifibrotic effect of caffeine in OSMF should be
in the limelight of future studies. TGF-β is the key player in the
disease progression of OSMF. It controls the expression of α-SMA
in myofibroblasts. Hence, the effect of caffeine on oral epithelial
cells and fibroblasts will develop promising research hotspots
and open gateways to potential therapeutic interventions in the
management of OSMF. Small lifestyle modifications might show
prospective and improved changes in the treatment approaches
of OSMF.
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