
ABSTRACT

Oral submucous fibrosis (OSMF) is characterized by abnormal collagen metabolism in the submucosal 
connective tissue. Its influence on the overlying epithelium is not known but about 14% of Oral submucous 
fibrosis cases undergo malignant transformation to squamous cell carcinoma indicating an association with 
an abnormality of the epithelium. 

Here in our study we have defined the keratin expression profile, by immunohistochemistry and quantitative 
image analysis, using anti-keratin monoclonal antibody (CK 17) on  30  Oral submucous fibrosis samples 
and on 10 normal mucous membrane samples. The statistical analysis of staining intensity was done using 
Chi- square test and the p – value was  (p < 0.02), which was statistically significant. All the normal cases 
showed moderate staining intensity in the basal layer and mild staining intensity in the suprabasal layer which 
was different from that of the Oral submucous fibrosis cases. When observed with quantitative image analysis, 
we found that Oral submucous fibrosis expressed more number of positive cells when compared to that of the 
normal mucosal cells. 

This altered keratinocyte phenotype in Oral submucous fibrosis, indicates a potential mechanism for the 
chronic connective tissue pathology via perturbed epithelial - mesenchymal interactions as well as the 
malignant conversion to oral squamous cell carcinoma. CK 17 profile of Oral submucous fibrosis was 
significantly different  from  normals  suggesting  their  potential  to  be used as a surrogate  markers  of  
malignant  transformation. 
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INTRODUCTION:

Oral Submucous fibrosis (OSMF) is a well-known 

o ra l  p re c a n c e ro u s  c o n d i t i o n  wh i c h   i s  

predominantly observed in South-East Asian 

population, since the time of Sushrutha which was 

most popularly known as vedari  (meaning  
(1).progressive narrowing of mouth)  

Oral Submucous fibrosis has always been 

considered as a premalignant condition , However 

recently WHO has categorized OSMF under the term 

“potentially malignant disorder”. The term 

“potentially malignant disorder” coveys that not all 

the lesions and conditions described may transform 

to cancer. Rather that there is a family of 

morphological alterations amongst, which only 

some conditions have an increased potential for 
(2)  malignant transformation. 

Keratin – 17 is one of the cytoplasmic intermediate 

filament protein, whose main function is to regulate 

cell growth through binding to the adaptor protein 

14-3-3[sigma]. It is rapidly induced in wounded 

stratified epithelia. It is mainly expressed by 

Squamous Cell carcinomas, Basal Cell Carcinomas, 

Transitional cell carcinomas and Adenocarcinomas 
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with squamous differentiation. The expression of 

CK 17 protein has been found increased in 

cancerous tissues when compared with normal 
(3,4).tissues 

As OSMF is considered to be mesenchymal in 
,(5)origin  research in the literature has focused on the 

cellular and biochemical events that take place in 

the connective tissue. Only few recent reports 

described the epithelial changes in OSMF.  Hence the 

present study was designed to evaluate the 

keratinocyte phenotype specific to OSMF. 

SUBJECTS AND METHODS:

Sample size:   A total of 40 cases were taken which 

were grouped into 2 groups.

GROUP  I   :  30 Cases of OSMF.

GROUP  II  : 10 Cases of normal individuals.

Method of collection:

Thirty cases of Oral Submucous Fibrosis were 

retrieved from the Archives of the Department of 

Oral and Maxillofacial Pathology,  Saveetha 

University ,  Chennai , from the year 2000 - 2009. 

T h e  b l o c k s  w e r e   s e l e c t e d  b a s e d  o n  

Histopathological  examination of Hematoxylin and 

Eosin stained sections which had confirmed  the 

diagnosis of Oral Submucous fibrosis. Group I cases 

were graded into four definable stages Very Early, 

Early, Moderately Advanced and Advanced based on 

the extent of fibrosis and degree of inflammatory 
(6)

infiltrate.  (Pindborg JJ).

Group II cases of Normal Mucous Membrane were 

selected from the tissue blocks that had been taken 

after therapeutic  surgical removal of third molar. 

Informed consent was obtained from all the  

patients selected for group II , Subsequently  

Immunohistochemical analysis for  Cytokeratin – 17 

was done along with positive and negative controls.

Immunohistochemistry Technique : 

Immunohistochemical procedures using specific 

monoclonal antibodies are more sensitive, as they 

allow the determination of the cytokeratin 

expression patterns of individual cells in complex 
 (7)

epithelia.

For Immunohistochemistry, 3 micron thick 

sections (using Leica Semi automated) were taken 

onto the gelatin coated microslides and were 

incubated overnight at 40 degrees centigrade in an 

incubator. Sections were dewaxed through 2 

changes of xylene, 15 minutes each and hydrated 

through 2 changes of graded alcohols 5 minutes 

each . For antigen retrieval, micro sections were  

immersed in 0.01 millimolar sodium citrate buffer 

and boiled for 3 minutes in a 5 liter domestic 

stainless steel pressure cooker, the slides were then 

washed in distilled water for 5 minutes. The sections 

were covered with 3% hydrogen peroxide and 

incubated for 10 min for endogenous peroxidase 

blocking. The sections were then washed in tris 

buffer for 5 minutes. The micro sections were 

covered with power block solution and incubated 

for 10 minutes to prevent non specific attachment of 

antibodies to highly charged sites. The sections 

were blot dried. Incubation with primary antibody 

(Monoclonal mouse anti –  Cytokeratin antibody.CK 

- 17. supplied by Biocare medicals) was done at 37 

degree Celsius temperature for 60 minutes. The 

sections were then washed in 2 changes of tris 

buffer thoroughly for 5 minutes each. Super 

enhancer was applied for 15 minutes. Two changes 

of Tris buffer wash for 3 minutes each was done. 

Secondary antibody (Biotinylated secondary 

antimouse ig G )was applied for 30 minutes. Two 

changes of Tris buffer wash for 3 minutes each was 

done. Incubation with chromogen using 0.03% 

diaminobenzedine tetra hydrochloride (DAB) in 

phosphate buffer solution (PBS) containing 0.005% 

hydrogen peroxide was done to know the colored 

e n d  p ro d u c t  .  T h e  s e c t i o n s  we re  t h e n  

counterstained using Harris hematoxylin for 3 

minutes and then gently washed in running tap 

water for 5 minutes. The sections were then 

dehydrated in 100% alcohol , followed by clearing in  

xylene 5 dips each. Mounting was done with the 

resinous media Dibutyl Pthalate Xylene. Positive 

and negative controls were included in all batches.

Positive control for the marker included : Normal  

stratified  squamous epithelium from  oesophagus 

which will express ck-17.

Negative control for the marker included  : Normal 
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stratified squamous epithelium of Skin  which will 

not express ck-17.     

Evaluation : 

Ck-17 expression evaluation  was done based on the 

presence of  brown colored end product at the site of 

target antigen which was indicative of positive 

reactivity . The intensity of staining in the 

epithelium was observed in the basal and 

suprabasal layer. Staining  intensity  was observed 

semi quantitatively by two independent observers 

and was assessed from three fields.  A scale of 0  to  

+++  was used. The grading was based on the 

intensity of staining and the area of positive 

staining. (Table no.1)     

Subsequently the number of positively stained cells 

were counted using image analysis software. Each 

slide was counted for 1000 cells. It was found that 

OSMF showed increased number of positively 

stained cells when compared to that of the normal 

mucosa.

The collected data were subjected to statistical 

evaluation. The proportions were compared 

with in group I and group II using chi-square 

test . Proportion  of  each staining intensity is 

expressed in percentage. 

Results :

Group I cases of oral sub mucous fibrosis and group 

II cases of normal mucous membrane were analyzed 

Immunohistochemically with anti-cytokeratin -17 

antibody .       

Group I cases of Oral Submucous fibrosis were 

categorized into four definable stages Very Early, 

Early, Moderately Advanced , and Advanced based 

on the extent of fibrosis and degree of inflammation 

in H and E sections.  The selected samples of group I 

showed the following distribution in regard to the 

definable stages. i.e 

Group I cases of OSMF immunohistochemically 

stained, showed positive staining in all cases. Graph 

1 explains the percentage distribution of ck-17 

staining pattern that is 

G8 cases showed severe positive staining.

G17 cases showed moderate positive staining.

G5 cases showed mild positive staining.

Graph .1 

The percentage distribution of ck-17  staining 

pattern for 

Group I

Comparison of the Group I cases with further 

staging based on H & E staining with ck -17 staining 

showed 

10

Grade          Staining  intensity                           

           0 Absence of staining  

+ Mild  positive staining   

++ Moderate positive staining  

+++ Severe  positive staining 

 

Table No 1 - Staining intensity  of Ck – 17

 

S l.N o Ty pes of oral  sub  muc ous 

fib rosi s 

N o o f 

cases 

 1  Ver y ea rl y stag e     4 

   2 Early  sta ge     6 

   3 Mo derate ly ad van ced  stag e     13  

   4 A dv ance d   stag e     7 

 5  T otal  n um ber of c ases     30  

Table no 2 : Group I : Staging of oral sub mucous fibrosis
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Severe Positive

Moderate Positive

Weak Positive

Total

Valid

Severe Positive

Moderate Positive

Weak Positive

Total

11

Of the 4 very early cases all the cases showed mild 
positive staining intensity for ck-17 in the supra 
basal and basal layer. 

1 case showed mild positive staining in the basal 
layer and no staining in the suprabasal layer as 
showed in pic 1. All the 3 cases showed mild positive 
staining in the suprabasal layer and moderate 
positive staining in the basal layer.

Of the 6 early cases 2 cases showed mild positive  
staining  in the basal and suprabasal layer , and 4 
cases showed moderate positive staining in the 
supra basal layer and weak positive staining in the 
basal layer. 

Of the 13 moderately advanced cases 7 cases showed 
moderate positive staining intensity in the supra 
basal layer, 1 case showed mild positive staining 
intensity in the supra basal layer, and the remaining 
5 cases showed severe positive staining in the supra 
basal layer  but all the cases showed mild staining 
intensity in the basal layer. 

Of the 7 advanced cases 5 cases showed severe 
positive staining intensity in the supra basal layer , 
and 2 cases showed mild positive staining intensity , 
in the supra basal layer, but all the cases showed 
mild positive staining intensity in the basal layers.

Group II cases showed moderate staining intensity 
in the basal layer and mild staining intensity in the 
suprabasal layer. 

Comparison for the ck-17 staining intensity 
between group I and II was done by using Chi- 
square test and the p – value considered was 0.05 as 
significant. The comparison test results showed p 
value as  

< 0.02, i.e. Table.2.which was statistically highly 
significant.  

Table.2.

Statistical Analysis :  

Frequencies

NPar Tests

Chi-Square Test

Frequencies

Discussion:

Oral Submucous fibrosis (OSMF) , first described in 

the early 1950s, is a potentially malignant disease 

predominantly seen in people of Asian decent. The 

hallmark of the disease is submucosal fibrosis that 

affects most parts of the oral cavity, pharynx and 
(8)

upper third of the oesophagus.

The characteristic histological features consists of 

juxta-epithelial hyalinization and excessive collagen 

deposition in the connective tissue, secondary to 

which epithelium becomes atrophic. The marked 

morphological changes of the epithelium include 
(9)epithelial atrophy and keratinizing metaplasia.

The epithelia are composed of a continuously 

renewing cell population of keratinocytes whose 

proliferation is confined to the basal layer. The 

suprabasal cells undergo sequential region - specific 

morphological and biochemical changes. As oral 

mucosal lesions show a disturbed epithelial 

differentiation, different expression patterns of 

cytokeratins might contribute to distinguish 

between benign and potentially malignant lesions.

The analysis of keratin composition and other 

structural proteins within a given epithelial tissue 

provides reliable information about its program of 
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differentiation and the extent of differentiation of 
(10)

cells within the tissue.

Cytokeratins (CKs) the intermediate filament 

proteins are useful as markers of differentiation 

because their expression is both region- specific and 

differentiation specific. 

Cytokeratin expression is not only differentiation 

dependent , but is also regulated by certain other 

factors , such as calcium ion concentration , retinoic 

acid  and enivornmental factors such as changes in 

the underlying connective tissue, biting force , 

dental occlusion  are also known to modulate CK 

expression. As OSMF is characterized by sub 

mucosal fibrosis , an altered keratin expression due 

to the changes in mesenchyme have been reported 
(11)

using both in vitro and in vivo models.  

Keratin gene expression is extremely sensitive to 

pathological signalling and the altered keratin gene 

expression may provide an insight into the role of 

epithelium in OSMF mechanism and its malignant 
(5)

potential.

(4,12)
Many studies suggest that CK 17m RNA 

expression has the potential for diagnosis  of Oral 

Squamous Cell Carcinoma , and also show that there 

is an increased expression of CK 17 in the 

carcinogenesis when compared to that of the 

normal mucosa , so we thought that Cytokeratin 17 

can be used as a marker to study the role of 

epithelium in OSMF and its conversion to OSCC.

This study comprised of a retrospective analysis of 

30 cases of OSMF from the year of 2000 – 2009 and 

10 cases of normal mucous membrane, that were 

stained with CK 17. 

Of all the cases 16.7 % exhibited weak staining , 56 . 

7% exhibited moderate staining, and 26. 7 % 

exhibited severe staining intensity . 

Of the 26.7% cases which exhibited severe staining 

most of the cases were in advanced stage of OSMF.

Subsequently the number of positively stained cells 

were counted using image analysis software. Each 

slide was counted for 1000 cells. It was found that 

OSMF showed increased number of positively 

stained cells when compared to that of the normal 

mucosa.

CK expression has also been shown to alter in oral 

pre-malignant conditions like leukoplakia , OSF and 

also in Oral Cancer .  Two types of alterations have 

been reported: (i) non-expression of certain basic 

CK and (ii) aberrant expression of some CK, which 

are not expressed by the normal tissue. 

In the present study , CK 17 was aberrantly 

expressed  when compared to that of the normal 

mucosa. Normal mucosa showed CK 17 expression 

in the basal layer there was only sparse expression 

in the suprabasal layer , where as OSMF lesions 

showed increased expression in their suprabasal 

and decreased expression in their basal layer which 

was different from the normal mucosa. As many of 

the oral carcinomas showed aberrant and increased 

cytokeratin expression , the lesions which showed 

increased CK expression can be considered as a 

potential one which has a greater tendency for 

malignant transformation.

Our results were in accordance with the above study 

, the most advanced cases of OSMF showed aberrant 

expression of CK 17.

These findings suggest that in the epithelium of Oral 

Submucous Fibrosis alterations of CKs occur, similar 

to that seen in potentially malignant condition and 

oral cancer. These alterations may have a role in 

progression and that CK 17 may have the potential 

to be used as surrogate marker of malignant 

transformation. Further molecular  research 

studies on the role of epithelium in OSMF and its 

conversion to OSCC should be undertaken . Large 

sample size studies with long term follow up are 

also encouraged to know the clinical value of CK 17 

as a marker of malignant transformation. 
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Figure1 : Moderate  Intensity of  Cytokeratin 17 

in the basal layer of early OSMF

Figure 4 : Postive Control of Cytokeratin- 17 

(Skin) 

Figure2: Intense  Reactvity of Cytokeratin 17 in 

the suprabasal layer of advanced OSMF
Figure 3 : Cytokeratin 17 Positivity in the Basal 

Layer of Normal Mucosa 
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