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ABSTRACT
Background and Objective: Oral submucous fibrosis is an inflammatory and a premalignant 

lesion as classified by “World Health Organization”. Its pathogenesis is related to collagen 
metabolism. Bleomycin is an anti-carcinogenic drug, but it causes pulmonary fibrosis. This study 
was carried out to study the role of tumor necrosis factor alpha and keratin 17 in pathogenesis of 
oral submucous fibrosis. 

Study Design: Fifty pathologically-free female rats were divided into one control group and 
four test groups. They were injected by phosphate-buffered saline and Bleomycin into the buccal 
mucosae daily for 2, 4, 6 and 8 weeks, respectively. The histopathological changes was evaluated 
by studying the changes within epithelium tissue and lamina propria by (H&E) and the expression 
of both (tumor necrosis factor alpha and keratin 17) using immunohistochemistry and enzyme 
linked immunosorbent assay respectively. 

Results: The buccal mucosae of the test groups in comparison with control showed hyperplastic 
and hyperatrophic epithelial changes that gradually decreased with the severity of oral submucous 
fibrosis, with epithelial atrophy and focal dysplastic changes, which increase with severity of oral 
submucous fibrosis gradually. The lamina propria showed gradual increase in inflammatory cells, 
collagen formation and closure of the blood vessels. Regarding tumor necrosis factor alpha the area 
percent of immunoexpression, showed the lowest expression  in the control and test groups showed 
gradually increase after 2, 4, 6,8 weeks within epithelium , on the other hand, the area percent of 
immunoexpression of tumor necrosis factor alpha within lamina propria showed gradually increase 
after 2, 4, 6 weeks,  then decreased after 8 weeks. Regarding Keratin-17, the lowest value was 
recorded in control group while it increased gradually from the second week to the 8th weeks.

Conclusion: Both protein molecules tumor necrosis factor alpha and keratin 17 appear to 
be related in case of oral submucous fibrosis. As tumor necrosis factor alpha and keratin 17 are 
interdependent regulators, they could be used as diagnostic makers and a prognostic mirror of oral 
submucous fibrosis cases. Tumor necrosis factor alpha inhibitory drugs can be targeted in new 
therapeutic agents to improve the prognosis of oral submucous fibrosis. 
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INTRODUCTION 

Bleomycin is an anti-carcinogenic drug used  for 
treating cancer, but it has a limited side effect of 
pulmonary fibrosis (1). It was reported that bleomycin 
as an anti-carcinogenic antibiotic is dose - dependent 
pulmonary fibrosis agent and leading to release 
of alveolar inflammatory cells like macrophages, 
neutrophils and eosinophils from the alveolar tissue 
(2). It was used to induce oral submucous fibrosis 
(OSF) in rat as in vivo animal model, that mimics 
to the human OSF clinically and microscopically, 
within short time (3).

OSF is an inflammatory and premalignant condi-
tion as classified by the WHO(4) and its malignant 
transformation to squamous cell carcinoma (SCC) 
is very clear specially in South and South-East 
Asian countries (5).

Histopathological classification developed by 
Passi et al., (2017) to explain the connective tissue 
changes. They reported four stages of OSF, the first 
is the stage of inflammation, where inflammatory 
cells are obvious (neutrophils and lymphocytes) 
within subepithelial connective tissue, congested 
blood vessels, active fibroblast and fine collagen 
fibers. The second is the stage of hyalinization 
that shows less inflammatory cells infiltrations 
(eosinophils and lymphocytes) within subepithelial 
connective tissue, dilated blood vessels, decreased 
fibroblast activity, juxta-epithelial collagen 
fibers hyalinization and granulation changes in 
muscle layer. Third is the stage of fibrosis where 
it shows dense collagen hyalinization extended 
to the superficial muscle layers, closure of blood 
vessels, decreased inflammatory cells, infiltration as 
plasma cells and lymphocytes within subepithelial 
connective tissue and atrophy of muscle layer. 
Fourth is the stages of malignant transformation 
from erythroplakia changes to (SCC) (6).

A previous study by Ray et al., (2016) explained 
the epithelial changes as it was observed that in 
addition to the classical atrophic epithelium which 
usually used to explain the epithelial changes 
in OSF, epithelial hyperplasia and dysplasia are 

clearly seen and they studied it by the evaluation 
of micronuclei, keratin protein and silver stainable 
nucleolar organizer regions AgNOR) expression, 
that could be an early diagnostic markers in OSF 
malignant transformation to oral squamous cell 
carcinoma(OSCC)(7).

Some researches had studied the increase 
of pathological collagen synthesis rather than 
physiological collagen degradation in OSF as it is 
highly related to the  pathogenesis of OSF (8),(9).

 It was observed that many genes are related to 
the pathogenesis of OSF in different ways, where 
polymorphism of tumor necrosis factor alpha (TNFα) 
is one of them (9). Increase in TGF-α expression was 
reported in OSF, oral leukoplakia and oral SCC in 
relation to its expression in normal oral mucosa 
(10). Also it was known that TNFα is secreted  by 
alveolar macrophages during pulmonary fibrosis as 
an inflammatory response  (2).

     TNFα firstly was known as necrosis-inducer 
in tumor cells, later it was well known that TNFα 
is proinflammatory cytokine formed by epithelial 
cells, in addition to macrophages and monocytes  
in response to inflammatory or any injury  
causes (11,12, 13). It induces the action of cell adhesion 
molecules of tumor cells to be inducted through 
the vessels (14).  It was found that TGF-α protein 
was expressed in OSCC micovessels, endothelial  
cells(15), TNF-α has more biological functions of cell 
apoptosis, cell proliferation, and differentiation (16).

It was reported that there is a genetic proof that 
keratin 17 (K17) adjust TNF α function in hair 
cycling  specific context, and a biochemical proof  
that TNF α signaling is enhanced in K17-null mouse 
skin tissue (17). Where keratin gene expression is 
related to changes of keratinocytes, phenotype in 
both skin and oral epithelium(18, 19) .

Keratins are one of  the major epithelial cells 
filamentous proteins(20), their gene family is large 
family of 54 functional genes(21). Abnormal kera-
tin expression is seen in cancer cells(22). In OSCC,  
a comprehensive study showed overregulation of 
keratins 6,16 and 17, with clear expression of k17(23). 
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Moreover K 17 in normal oral epithelial tissue 
was defined as marker of basal cell (24) and suprabasal  
hyperproliferation (25) , its expression in case of OSF 
was significantly increased in correlation with the 
severity of the disease within suprabasal layers of 
the epithelium (26).

The aim of this work is to clarify the pathological 
role of these related proteins TNF-α and K 17 during 
the development of OSF in rat model.

MATERIAL AND METHODS

Animals

Fifty pathologically free female rats age is 
about 8 weeks and weighing ranging (180-200 
grams) were bought from animal laboratory, 
Faculty of Medicine, Cairo University. They were 
caged ten animals’ cage in a clean well ventilated 
animal house. They were provided food and water 
adlibitum and 24 hours altered light and dark cycle, 
in an air conditioned room ( 22 ± 2 ˚C) and 55 ± 
10% humidity. They were divided into five groups 
randomly .The groups were named according to 
time of euthanization (2 weeks, 4 weeks,6 weeks,8 
weeks) groups in addition to the control group.

Bleomycin treatment

Bleomycin (Bleocip, Cipla LTD, India, each vial 
of 15 units) was dissolved in 0.01M sterile phosphate 
buffer saline (PBS). (100) µl concentration of 
bleomycin was injected by 26 gauge needle 
subcutaneously into the rat, right buccal mucosae 
daily for 2 to 8 weeks (3).

Euthanization

The animals were euthanized at the end of 2, 
4, 6 and 8 weeks, respectively, the control group 
was euthanized at the end of the experiment. They 
were euthanized with an overdose of inhalation 
chloroform. Then the treated buccal mucosae of the 
right side from all animals were surgically excised.

Histopathology and immunohistochemistry staining

The dissected buccal mucosae were divided 

into two halves, one was fixed and embedded in 
paraffin blocks for H&E and for TNF-α antibody 
immunohistochemistry staining, and the second half 
was stored for K 17 enzyme linked immunosorbent 
assay (ELISA) test.

Immunohistochemical staining

The paraffin embedded tissues were sectioned 
at 2.5 µm thick and mounted on positive charged 
slides (Super Frost Plus-Menzel GmbH) , then they 
were deparaffinized and dehydrated. Tissue sections 
(2.5 μm) were also submitted to immunohistochem-
ical assay. Antigenic recuperation was performed by 
heat in citrate pH 6.0 solution. Slides were left to 
cool for 30 minutes at room temperature. After cool-
ing, the slides were submitted to peroxidase block-
ing with H2O2 3% solution diluted in PBS (phos-
phate buffered saline) for 30 minutes. After protein 
blocking (PBS) for 1 hour, the specimens were in-
cubated overnight with Tumor Necrosis Factor al-
pha (TNF-α) (Abcam®, Cambridge, UK) in 1:100 
dilution.  Then, the primary antibody Simple Stain 
Rat MAX PO (Multi) Universal Immuno-peroxi-
dase Polymer (anti-mouse and -rabbit) (Histofine®, 
Nicherei Biosciences Inc., Tokyo, Japan) was used 
for 60 minutes. Next, the sections were incubated 
in revelation system 5,5-diaminobenzidine tetrahy-
drochloride (DAB) (Dako®, Carpinteria, CA, USA) 
was used for 5 minutes and the counter coloration 
was Harris hematoxylin,for 30 seconds. 

ELISA

The second half of tissue samples were stored at 
-80°C for keratin 17 assay. Using Custom ELISA 
kit, catalog number LS-F18600, it is targets KRT17/ 
CK17 / Cytokeratin 17 in rat, LS-F18600 is a 96 
(ELISA) for detection of Rat KRT17 / CK17 / Cyto-
keratin 17. It is based upon a custom assay principle.

Statistical analysis

Statistical analysis was then performed using a 
commercially available software program (SPSS 
18; SPSS, Chicago, IL, USA). As data most of the 
data were parametric, independent t test was used 
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to compare epithelium and connective tissue. One 
way analysis of variance (ANOVA) test followed 
by Tukey’s post hoc test was used for comparison 
between different observations within the same 
tissue. The level of significance was set at P < 0.05.

RESULTS 

Clinical results

 Clinical examination of the rat oral cavity was 
difficult due to their small size, it depended on 
visual observation without photographing.

H&E staining

The buccal mucosae of the control group, at 
the end of the experiment, showed hyperplastic 
epithelium. The underlying lamina propria showed 
few inflammatory cells infiltration and no vascular 
changes Fig. (1A).

The test groups showed changes in both 
epithelial tissue and lamina propria of the buccal 
mucosae as follow: at 2 weeks, the epithelial tissue 
showed some broad and short rete ridges with 
hyperplastic, hyperatrophic changes, with minimal 
epithelial atrophy and elongated and dysplastic 
rete ridges in small areas, while the lamina propria 
showed obvious inflammatory cells infiltration, 
unclear muscle atrophy, no blood vessel changes 
with few fine collagen fibers formation, Fig. (2A), 
at 4 weeks the epithelial tissue showed focal broad 
and short rete ridges , atrophic epithelium and 
epithelial dysplasia was seen in more areas, while 
the lamina propria showed inflammatory cells 
infiltration, some muscle fibers were atrophic and 
blood vessel started to show closure with increased 
collagen fibers formation Fig. (3A), at 6 weeks 
the epithelial tissue showed elongated dyplastic 
rete ridges, with increased epithelial dysplasia and 
atrophic epithelial layers, on the other hand, lamina 
propria showed inflammatory cells infiltration, clear 
muscle atrophy and blood vessel closure with more 
collagen fibers formation. Fig. (4A), at 8 weeks 
(end of the experiment) the epithelial tissue showed  
more epithelial dysplasia with elongated dyplastic 

rete ridges and thin and atrophic epithelial layers, 
while the lamina propria showed, obvious muscle 
atrophy , blood vessel closure and collagen fibers 
band  was expanded and few inflammatory cells 
infiltration were seen Fig. (5A).

Immunohistochemical analysis TNF-α

At the end of the experiment, the buccal mucosae 
of the control group, showed low expression of 
TNFα within basal and suprabasal layers, Fig.(1B) 
while the  test groups showed gradual increase in 
expression of TNFα within basal and suprabasal 
layers of epithelium from the second week up to 
8th week , While TNFα immunoexpression within 
connective tissue increased gradually from 2,4 
and 6 weeks, then decreased at week 8 specially in 
hylanized subepithelial  areas of lamina propria Fig.
(2B-5B),respectively.

ELISA

For ELISA test K 17, showed gradual increase 
from the second up to 8th weeks in comparison with 
its lowest level in the control group.

STATISTICAL ANALYSIS

I-Regarding TNF-α 

1- Comparison within the same tissue (Effect of time)

In the epithelium, the mean area percent gradu-
ally increased by time to reach its highest level at 
8th weeks. ANOVA test revealed that the difference 
was extremely significant (P<0.0001). Tukey’s post 
hoc test revealed no significant difference between 
mean area percent of control, 2 and 4 weeks (Table 
1, Fig.6).

In the connective tissue, the mean area percent 
gradually increased by time to reach its highest 
level at 6 weeks, then subsequently decreased at 8 
weeks to reach (7.91±3.04). ANOVA test revealed 
that the difference was highly significant (P=0.002). 
Tukey’s post hoc test revealed that values at 2 and 8 
weeks were not significant from mean area percent 
of control, 4 and 6 weeks (Table 1, Fig.6).
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(H&E) (TNF-α)

Fig (1A) A photomicrograph of control group showing 
hyperplastic epithelium, normal appearing blood 
Vessels (arrow), few inflammatory cells .(H&E X 200).

Fig (2A): A photomicrograph of test group (2ws) showing hyper-
keratinization, elongated and dysplastic rete ridges, fine 
collagen formation, clear  inflammatory cell infiltration 
and normal appearing  blood vessels (H&E X 200) . 

Fig (3A): A photomicrograph of test group (4ws)  showing 
hyperkeratinization, elongated and dysplastic rete 
ridges, increased collagen fibers formation (arrow) 
inflammatory cell infiltration, little muscle atrophyand 
thickening of  blood Vessels lining (H&E x200).

Fig (1B)  A photomicrograph of of control group showing weak 
staining within  basal and suprabasal epithelium layers 
and  lamina propria (TNF-α x200).

Fig (2B) A photomicrograph of test group (2ws) showing faint 
immunostaining within basal and suprabasal epithelium 
layers and lamina propria layers. (TNF-α x200).

Fig (3B):  A photomicrograph of test group (4ws) showing 
increased immunostaining of TNF-α within basal and 
suprabasal epithelium layers and lamina propria layers.  
(TNF-α x100).
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2- Comparison between epithelium and connective 
tissue

In Control, higher mean value was recorded 
in connective tissue, with no significant difference 
(p=0.357). At 2 weeks, higher mean value was 
recorded in connective tissue, with statistically 
significant difference (p=0.022).  At 4 weeks, 
higher mean value was recorded in epithelium, with 
no significant difference (p=0.504). At 6 weeks, 
higher mean value was recorded in epithelium, 
with statistically significant difference (p=0.012). 

At 8 weeks, higher mean value was recorded in 
epithelium, with statistically significant difference 
(p=0.002)  (Table 2, Fig.6)

III- Regarding Keratin-17, the lowest mean 
value was recorded in control. The mean value grad-
ually increased after 2, 4, 6 and 8weeks. ANOVA 
test revealed that the difference was statistically sig-
nificant (p<0.0001). Tukey’s post hoc test revealed 
no significant difference between mean values re-
corded at 4 and 6 weeks (Table 3, Fig.7).

(H&E) (TNF-α)

Fig (4A): A photomicrograph of test group (6ws)  showing  
elongated and dyplastic rete ridges, collagen formation 
area (brace), inflammatory cells, atrophied muscle  and 
closure of blood vessels (arrow) (H&E x200).

Fig (5A): A photomicrograph of test groups (8ws)  showing 
elongated dysplastic rete ridges , thickening of expanded 
collagen band (brace), more muscle atrophy and 
obvious congested blood vessels and fewinflammatory 
cells infiltration (8ws) (H&E x200).

Fig (4B) :  A photomicrograph of  test  group (6ws) showing 
more TNF-α immunostaining within basal and 
suprabasal epithelium layers and more staining of  
lamina propria layers. (TNF-α x200).

Fig (5B) :  A photomicrograph of test  group (8ws) is showing 
obvious strong immunostaining within basal and 
suprabasal epithelium layers and weak staining in 
lamina propria layers (TNF-α x200).
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TABLE (1) Comparison of values of area percent in different observations within the same tissue  
(ANOVA test).

Tissue Groups Mean Std. Dev Std. Error

95% Confidence Interval for Mean

Min MaxLower Bound Upper Bound

Epithelium Control 3.32c 1.36 .68 1.15 5.48 1.41 4.31

2 weeks 4.64c .74 .37 3.47 5.81 3.79 5.42

4 weeks 12.19c 2.29 1.15 8.54 15.84 9.93 15.32

6 weeks 26.30b 5.93 2.96 16.87 35.73 21.71 34.70

8 weeks 35.09a 7.40 3.70 23.31 46.86 25.98 41.18

F=39.69            P<0.0001*

Connective tissue Control 4.29b 1.40 .70 2.05 6.53 2.79 5.59

2 weeks 8.02a,b 1.72 .86 5.28 10.77 6.32 10.29

4 weeks 10.78a 2.17 1.09 7.32 14.23 7.61 12.57

6 weeks 10.95a 1.21 .60 9.02 12.87 10.24 12.75

8 weeks 7.91 a,b 3.04 1.52 3.08 12.74 5.54 12.26

F=7.22,                P=0.002*

Significance level p<0.05, *significant. Tukey’s post hoc test: within the same comparison, means sharing the same 
superscript letter are not significantly different

TABLE (2) Comparison of values of area percent in different observations within the same tissue  
(Independent t test) 

Groups
Epithelium Connective tissue

t P
Mean Std. Dev Mean Std. Dev

Control 3.32 1.36 4.29 1.40 0.997 0.357NS

2 weeks 4.64 .74 8.02 1.72 3.61 0.022*

4 weeks 12.19 2.29 10.78 2.17 0.896 0.504NS

6 weeks 26.30 5.93 10.95 1.21 5.08 0.012*

8 weeks 35.09 7.40 7.91 3.04 6.8 0.002*

Significance level p<0.05, *significant,            NS=non-significant

TABLE (3) values of Keratin 17 at different observation times

control 2 weeks 4 weeks 6 weeks 8 weeks F P

Keratin 17
(ng/ml)

Mean        0.32d 0.95c 1.51b 1.94b 3.13a

15.9 <0.0001*
Std Dev     0.10 0.31 0.52 0.60 1.02

Max         0.51 1.40 1.90 2.50 5.10

Min         0.22 0.56 0.92 1.30 1.60

Significance level p<0.05, *significant
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DISCUSSION

This study was designed to explain the 
pathological role of the related proteins TNF-α 
and K 17 in oral submucous fibrosis in rat model 
induced by bleomycin. As it was proved before 
by Zhang S.et al.(2016), that OSF of  human are 
similar to OSF of rat model induced by bleomycin 
in both clinical and pathological features(3).

It was estimated that about seven to twelve  
percent of  OSF cases develop different grades of 
oral epithelial dysplasia with liability to transform 
into oral squamous cell carcinoma (27). It was reported 
by Gupta et al.,(2008) and Yoithapprabhunath 
et al., (2013) that approximately similar percent (7 
to 13) of OSF transformed into oral squamous cell 
carcinoma (28, 29). 

The clinical observation of this study was 
difficult because of the narrow mouth opening. This 
might be due to the fibrosis which was observed in 
histological sections as it gradually increased from 
the second week to 8th weeks. In agreement with 
this observation, Haider, et al.(2000) proposed 
that the difficulty of mouth-opening could be used 
as an indicator of OSF severity due to fibrous 
bands formed mainly at the mouth distal part  
(in mild cases) and progressed in anterior areas with 
increased severity of the OSF in mice model (30).

In the present study, the epithelium of the control 
group showed hyperplastic epithelium, while the 
lamina propria of the control group showed few 
inflammatory cells infiltration, normal appearing of 
muscle fibers, absence of collagen fibers formation 
and no vascular changes, the same observations 
were reported by Zhang S. et al., (2016) who 
referred these changes to the inflammatory effect of 
injecting sterile phosphate buffer saline (PBS) (3).

Results of the test groups revealed regression 
of epithelial changes from hyperplastic and 
hyperatrophic epithelium to epithelial atrophy and 
focal dysplastic changes. These changes increased 
with severity of OSF involving large areas. In 
accordance with researchers, observation, where the 
thickness of epithelium differs widely with severity 
of OSF(31), atrophy, hyperplasia and dysplasia where 
the epithelial dysplastic changes in OSF increased 
with the severity of OSF (3, 7). 

The histological changes in the lamina propria 
showed obvious increase of inflammatory infiltration 
at 2, 4, 6 weeks, which reduced at 8 weeks with 
increased severity of OSF (end of experiment). 
Moreover increase of fibrosis, decreased vasculature 
and obliteration of the local vasculature. It was 
progressed that this histological changes could  
provide long time for inflammatory cytokines to 
be formed to allow the malignant transformation 

Fig. (6) Bar chart showing mean values of area percent in 
different observations in epithelium and connective 
tissue.

Fig. (7) Column chart showing mean values of Keratin  
17 (ng/nl)
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of OSF(31). This findings were reported by other 
researches(32,33,34).

Ray et al.(2016), concluded that OSF cases 
can be transformed into OSCC, sharing common 
protein markers  involved in pathogenesis of both 
OSF and OSCC (7).One of this markers is TNF-α, 
where its immunoexpression, within the epithelium 
layers had increased gradually from 2,4 ,6 weeks 
and 8 weeks, while  lamina propria showed gradual 
increase from 2,4, 6 and decreased in 8 weeks, 
especially in hylanized areas. In parallel with this 
finding within epithelium, an increase of TNF- α 
level saliva  from normal control to premalignant to 
its maximum in OSCC cases (35). Moreover , there 
was an increase of TNF- α serum level of OSCC 
patients(36, 37, 38), that was closely related to poor 
prognosis of OSCC(39). It was proposed that TNF- 
α  produced by keratinocytes (during pathological 
conditions) (40, 41), TNF- a has different biological 
functions as allowing their mobility to migrate, 
through regulation of cytoskeleton genes, as well as 
affecting cell cycle and apoptosis of keratinocytes(40).

The gradual increase of the TNFα immunoex-
pression in lamina propria from 2 up to 6 weeks. 
It could be due to its role in pathological collagen 
synthesis in the lamina propria (40). In the present 
study the increase and decrease of TNF α as an pro-
inflammatory cytokine produced by the inflamma-
tory cells (11, 12, 13), was parallel to the increase and 
decrease of the inflammatory cells infiltration.

In this work visualization of TNF-α using 
immunoexpression and K17 using ELISA on tissue 
level of OSF is considered as new interpretation 
of TNF-α and K 17 by those techniques. K17 
and TNF-α are related proteins. K17 has a role 
in protecting keratinocytes during inflammation, 
apoptosis debilitation through TNF- α, that allow the 
survival of keratinocytes during stress period(17,40). 
Also a pervious study by Khanom, et al., proved 
that K17 has a tumorigenic effect in OSCC through 
facilitating tumor cell growth (42).

In present study the K 17 expression, using 
ELISA, technique had gradually increased with the 
increased severity of OSF from the second week up 
to 8th week. Our results was in accordance with Lalli 
et al., (2008) who showed that K 17 expression in 
suprabasal layers were increased in correlation with 
severity of OSF (26).

 The biological roles of epithelial – mesenchymal 
interaction allow differentiation, proliferation, 
migration and invasion  of keratinocyte(43,44). 
Depending on the immunity principles ,two ways 
action of TNF- α and K 17, is clear ,to explain how 
active keratinocytes could initiate inflammation at 
injury site and vice versa, where TNF- α release 
from inflammatory cells, at the site of injury or 
stress to activate the  immunity which later induce 
the production of IL-1(45). Freedberg,  et al., (2001) 
reported that IL-1 also is release from keratinocytes 
to activate lymphocytes and fibroblasts at the site 
of injury and also activate keratinocytes themselves 
for hyperproliferation and migration. The activated 
keratinocytes induce release of  TNF- α which 
keep  the keratinocytes active until the interferon-α 
(IFN-α) released from lymphocytes to activate 
keratinocytes, allowing the expression of K 17 by 
keratinocytes (40).

The changes in keratin expression have been 
reported in both vivo and in vitro models depending 
on the mesenchymal changes(46, 47). Furthermore K 
17 is expressed in many healthy tissue cells like 
basal layers of transitional and pseudostratifed 
epithelium of the respiratory and urinary tracts, 
myoepithelial cells, during developmental stages of 
stratifed epithelium where it promote the contractile 
properties (48). 

Finally, this study proved that the need of 
contractile function by K17 is increased with 
the increase of the severity of OSF to protect 
keratinocytes from apoptosis, which is one of the 
main biological functions of TNF-α at the injury 
site.
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CONCLUSION

Both protein molecules TNF- α and K17 appear 
to be related in case of oral submucous fibrosis .As 
K17 and TNF- α are interdependent regulators, they 
could be used as diagnostic makers and a prognostic 
mirror of oral submucous fibrosis cases. TNF- α 
inhibitory drugs can be targeted in new therapeutic 
agents to improve the prognosis of oral submucous 
fibrosis. 
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