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ABSTRACT 

  

Background: Oral lichen planus (OLP) is a chronic inflammatory disease of unknown origin. WHO classifies 

OLP as a potentially malignant disorder; however, the underlying mechanisms initiating development of cancer 

in OLP lesions have not been understood. The p53 tumor suppressor plays an important role in many tumors and 

an increased expression of p53 protein has been seen in OLP lesions. Cyclooxygenase-2 (COX-2) is a key 

enzyme for inflammatory processes and cellular proliferation, which has also been observed to over express in 
this chronic inflammatory condition. The aim of this study was to find the expression of p53 and COX2 in 

histopathologically diagnosed specimens of OLP and to explore the possible correlation between them. 

Method: This study was conducted on 60 histopathologically diagnosed cases of OLP and 10 normal oral 

mucosa specimens as controls. Immunohistochemistry was performed to find out the p53 and COX -2 protein 

expression. 

Result: The expression of p53 was positive in 80% of the cases of OLP as compared to normal oral mucosa, 

however, COX-2 expression was positive in 83.34%. No significant correlation was found between p53 and 

COX-2. 

Conclusion: p53 and COX-2 have shown significant increase in expression in OLP cases as compared to 

normal, therefore these two markers can be used for routine histopathological examination to identify OLP 

lesions for development of OSCC.  
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INTRODUCTION  

Oral lichen planus (OLP) is a 

chronic inflammatory disease of skin and 

mucosa 
(1)

 affecting approximately 1–2% of 

the adult population. The disease occurs 

more frequently in women than in men 

(1.4:1) and is more common in middle aged 

and elderly than in young people. 
(2) 

Autoimmunity has been suggested as 

playing a role in the pathogenesis of OLP. 
(3)

 An association between chronic 

inflammation and an increased risk of 

malignant development is known. 
(4-6)

 WHO 

classifies OLP as a “potentially malignant 

disorder” 
(7-8)

 with reported malignant 

transformation rate of 0% to 2.1%. 
(9-12)

 The 

transformation of normal oral mucosa to 

lichen planus is a complex multistep 

process, which requires changes in normal 

keratinocyte DNA replication, cell division, 

cell death and cell-to-cell adhesion. Hence, 

it is necessary to see the expression of 

factors whose disturbed differentiation 

pattern triggers the intense immune 

response directed against the epithelial cells 

seen in OLP.  

http://www.ijhsr.org/
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p53 is an important nuclear protein 

which is involved in the regulation of the 

cell cycle. 
(13)

 Mutations in TP53 are 

frequent genetic changes in OSCC as well 

as in other human cancers. 
(14-16)

 There are 

numerous studies on p53 expression in 

OLP, and their results vary significantly, 

with most of them having found an increase 

in expression of p53 in OLP lesions as 

compared with normal tissue, with reported 

expression percentages ranging from 0-

100%. 
(17-24)

 

A protein which is directly 

connected to inflammation and also 

suggested to be involved in cancer 

development is cyclooxygenase-2 (COX-2). 
(25,26)

 COX-2 expression is implicated in the 

pathogenesis of many diseases and is also 

over-expressed in many tumors. 
(27)

 Several 

processes important for cancer development 

are influenced by Cox -2, such as cell 

proliferation, apoptosis and angiogenesis. 
(28-32)

 In OLP, an up-regulation of COX-2 

expression has been found. 
(33-35)

  

The aim of this study is to find out 

the expression of p53 and COX-2 in 

histopathologically diagnosed specimens of 

OLP and to explore the possible correlation 

between them.  

 

MATERIALS AND METHODS  

Sample Collection: Patients reporting to 

Department of Oral Medicine and 

Radiology, Maulana Azad Institute of 

Dental Sciences, Delhi who were clinically 

suspected as having OLP were selected. 

Biopsy was performed in these patients. 

Formalin-fixed, paraffin-embedded sections 

from sixty patients who were 

histopathologically diagnosed as OLP, were 

included in the study. We also included 10 

sections of normal mucosa as control. 

Approval from institutional ethical 

committee & prior informed consent was 

taken from all the patients.  

Immunohistochemistry Staining 

Procedure: Immunohistochemical staining 

technique was performed to examine the 

p53 and COX2 protein expressions. 2-3 µm 

thick sections of each case, clinically and 

histologically diagnosed with OLP, were cut 

from formalin-fixed, paraffin-embedded 

tissue blocks and mounted on lysine coated 

slides for immunohistochemical staining. 

The sections were deparaffinized by placing 

the slides in oven with 56° C dry heat for 15 

min and rehydrated using xylene and 

acetone solutions. Endogenous peroxidase 

activity was blocked by incubating sections 

in methanol containing hydrogen peroxide 

(0.3%, v/v) for 30 min. They were then 

washed in Phosphate Buffered Saline (PBS). 

Thereafter, antigen retrieval was carried out 

via a microwave in 0.01 M citrate buffer, 

pH 6.0, by heating the sections for 30 mins, 

along with intermittent cooling, followed by 

overnight incubation with the respective 

antibodies COX 2 (Genway Biotech, Inc.) 

and p53 (SkyTek Laboratories) at 4 C̊. The 

slides were washed with PBS and incubated 

with secondary followed by tertiary 

antibody, each for 30 mins and again 

washed with PBS. Diaminobenzidine 

(DAB) was applied to the sections and 

washed with distilled water after 5-7 

minutes. Finally, the slides were counter 

stained with hematoxylin and mounted with 

D.P.X. mountant. 

Breast cancer tissue as a positive control for 

p53 and Colon carcinoma tissue as a 

positive control for COX 2 were included in 

each experiment.  

Assessment of immunohistochemical 

Results: Brown nuclear staining for p53 and 

cytolplasmic staining for COX2 was 

considered as positive.  

A quantitative analysis for evaluation of 

expression of p53 and COX 2 was done 

using an extent score based on the 

percentage of positively stained cells (Table 

1) 

Statistical Analysis: Statistical analysis was 

performed by using SPSS (statistical 

package for social sciences), version 19.0 

for windows.  

Pearson correlation coefficient of 

correlation (r), χ
2 

test and Fischer’s exact 

test was used to find the expression of these 

markers as well as the co-relation between 
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the two markers, and p-value <0.005 was 

considered as significant. 

 

RESULTS 

Patient Characteristics: 60 patients with 

OLP were included in the study (Group 1) 

along with 10 healthy controls (Group 2). 

The mean age of group 1 was 46.7 years 

with a standard deviation of 12.632, and that 

of group 2 was 51.3 years with a standard 

deviation of 14.275 (Table 2).  

p53 and COX-2 Expression: 

Immunohistochemical analysis of p53 

protein revealed a significant increase in its 

expression (overall positivity included 

nuclear staining) in OLP cases. In 

histologically normal oral tissues, very mild 

detectable nuclear staining for p53 was 

observed. p53 expression was indicated as 

brown nuclear staining predominantly more 

in the basal layer (Figure 2). Significant 

increase in p53 expression was observed in 

OLP cases (Figure 1), and it was found to be 

statistically significant with P-value <0.05. 

Maximum number of cases staining positive 

fell under extent score 1 (1-25%) (Table3). 

For OLP cases, p53 immunoreactivity was 

observed in 80 % (48/60) cases (Mean Av. 

stained cells= 7.94%) (Table 5). Significant 

increase in COX2 expression (overall 

positivity included cytoplasmic staining) 

was observed in OLP cases, wherein COX 2 

expression was observed in inflammatory 

cells and endothelial cells. The maximum 

number of cases staining positive fell under 

the extent score 3 and 4 (i.e. 51-100%) 

(Table 4). COX 2 over-expression was 

observed in 83.34% (50/60) of the OLP 

cases (Mean Av. stained cells= 45.21%) 

(Table5). Staining was predominantly 

observed in suprabasal layer of the 

epidermis. In some sections, inflammatory 

cells in the dermis and endothelial cells 

lining the blood vessels also showed 

positive expression (Figure 4).  

However, the correlation between these two 

markers was found statistically non 

significant (Table 6). 
 

Table 1: Staining extent score chart for immunohistochemical 

analysis 

Percentage of positive cells stained Extent score 

0% 0 

1-25% 1 

26-50% 2 

51-75% 3 

76-100% 4 

                  

Table 2:  Patient Characteristics 

 Total no.  Mean Age Male Female 

Group 1 60 46.7±12.632 45.0% (27) 55.0% (33) 

Group 2 10  51.30±14.275 50% (5) 50% (5) 

Total Count 70  45.71% (32) 54.28% (38) 
 

Table 3: Percentage of positively stained cells for p53, categorized according to the extent score for Groups 1 & 2 

 

 

 

 

 

 

 

 
 

Table 4: Percentage of positively stained cells for COX 2, categorized according to the extent score for Groups 1 & 2 

 

 

 

 

  

 

 

 

 

Table 5: Mean av. stained cells for p53 and COX 2 expression and their comparison in OLP and normal oral mucosa 

 

 

 

 

 

 

 

Marker Extent Score Percentage (No. of Cases) Total 

Group 1 Group 2 

 

P53 

0 28.34% (17) 70.0 % (7) 34.285% (24) 

1 68.34% (41) 30 % (3) 62.85 % (44) 

2 3.34% (2) 0 % (0) 2.85 % (2) 

3 0%(0) 0 % (0) 0 % (0) 

4 0% (0) 0 % (0) 0 % (0) 

Marker Extent Score Percentage   (No. of slides) Total 

Group 1 Group 2 

COX2   0 16.67%(10) 60.0 % (6) 22.85 % (16) 

1 16.67 %(10) 30 % (3) 18.57 % (13) 

2 15.0 % (9) 10 % (1) 14.285 % (10) 

3 25.0% (15) 0 % (0) 21.42 % (15) 

4 26.67%(16) 0 % (0) 22.85 % (16) 

 P53 COX-2 

No. of cases studied 60 60 

Positive criteria for immunohistochemical staining Nucleus Cytoplasm 

No. of cases showing positive expression Nuc.= 80%(48/60) Cyt.=83.34%(50/60) 

 

Mean av. stained cells: 

OLP- Nuc.= 7.94% Cyt.= 45.21% 

Normal oral mucosa- Nuc.= 1.6% Cyt.= 5.86% 

P-value 0.01 0.01 
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Bar graph representing a comparison of the mean av. stained cells between normal oral mucosa & OLP for the expression of (A) 

p53 (B) COX 2 

 

 

 
Fig 1: Microphotograph depicting negative p53 expression in normal oral mucosa as done by immunohostochemical staining 

Fig 2: Microphotograph depicting strong p53 nuclear positivity as observed predominantly in the basal layer in OLP. Immunohistochemical 

staining showed a strong brown staining in the nucleus. 

Fig 3: Microphotograph showing immunohistochemical staining to check COX 2 expression in normal oral mucosa which showed brown 

staining observed only in inflammatory and endothelial cells. 

Fig 4: Microphotograph showing Cytoplasmic expression of COX 2 protein as determined by immunohistochemical analysis, which was 

observed mostly in the suprabasal layers of the epidermis.  

  

(A) (B) 
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Table 6:  Non-significant correlation between the expression of 

p53 and COX 2 was observed. 

 

 

DISCUSSION 

There are numerous studies 

concerning OLP, but the exact cause and 

pathogenesis of the disease is still unclear. 

Autoimmunity is suggested to play a part in 

the pathobiology of OLP involving auto 

cytotoxic T- cells. One of the hallmarks of 

OLP is the sub-epithelial chronic 

inflammation, and chronic inflammation is 

known to be connected to increased risk of 

malignant transformation. 
(4-6)

 Malignant 

transformation of OLP has, however, been a 

question of controversy. Development of 

epithelial dysplasias and OSCC in patients 

with OLP lesions, illustrates the need to 

investigate potential risk markers in OLP 

patients. Numerous attempts have been 

performed to identify such markers, but so 

far no significant objective marker has 

fulfilled the premises.  

To analyze the malignant potential 

of potentially malignant disorder such as 

those in OLP, it is important to consider that 

oncogene activation and inactivation of 

tumor suppressor genes which occur 

precociously in carcinogenesis. 
(23)

  

P53 is a tumor suppressor gene, 

whose activity stops the formation of 

tumors. Alteration in p53 expression and/or 

absence of activity of wild-type. p53 has 

important roles in cancer development in 

humans. 
(36,37)

 p53 induction by mediators of 

inflammation may primarily induce a 

growth suppressive response that 

contributes to preserve cell viability and 

genetic integrity, suggesting that p53 may 

act as an important homeostatic factor 

during inflammation. 
(38)

 The presence of 

TP53 mutations during inflammation results 

in p53-dependent growth suppression, thus 

providing a selective advantage for clonal 

expansion to cells that have acquired a 

mutation in TP53. 
(39)

 The immuno-

histochemical detection of p53 and the 

mechanism underlying p53 over-expression 

in OLP is also subject to controversy. 
(40)

 

However the expressions of p53 and active 

proliferation status in OLP have been 

reported. 
(18)

 It is estimated that p53 over-

expression constitutes a form of cell 

response to the hyper-proliferative state 

frequently seen in OLP. 
(41,42)

 Previous 

investigations of p53 expression in OLP 

have been inconclusive, from reporting no 

expression to getting a positive expression 

in up to 91% of the lesions. 
(20,21,23)

 These 

anomalies could represent early steps in 

cancer development. Previous studies have 

reported that changes in expression of p53 

due to various factors such as DNA damage 

also affects the expression of some 

inflammatory products, COX2 being one of 

them.  

The expression of the COX-2 

enzyme is a normal physiological event in 

inflammatory processes, and is involved in 

tissue repair by promoting angiogenesis, 

proliferation, and cell differentiation, 

however, this could have a negative effect, 

such as development of cancer, when 

inflammation is chronic as occurs in OLP. 
(34)

 
Previous studies by Han et al., 

(43)
 

have
 
concluded that induction of p53 or 

DNA damage leads to the expression of 

COX 2 in a p53-dependent manner. P53-

mediated COX 2 induction promotes cell 

survival in response to p53 or DNA damage 

which suggests that COX 2 favors the 

cellular outcome of survival over apoptosis 

in response to p53. This result demonstrates 

that COX-2 counteracts p53-mediated 

apoptosis. On the other hand, a study done 

by Subbaramaiah et al., 
(44) 

was the first 

study describing the negative regulatory 

effect that p53 has on COX-2 expression 

and suggested that p53 in its wild form 

represses COX-2 by interfering with its 

transcription.  

In this study, we screened 60 of the 

OLP biopsies for p53 expression. About 
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80% of the OLP specimens (48/60) stained 

positive for nuclear p53 with percentage of 

positively stained cells ranging from 1-50%, 

which is in agreement with the study of 

Taniguchi et al. 
(20)

 Very mild expression of 

p53 was seen in normal oral mucosa thus 

confirming the fact that mutant form of p53 

is indeed over-expressed in OLP cases. 

Baweja et al., 
(45) 

was reported that a strong 

expression of mutant form of p53 correlated 

with a greater risk of malignant 

transformation of potentially malignant 

lesions. Many other studies have also 

reconfirmed the same. 
(46-51)

 Thus patients 

with a significant increase in expression of 

this protein should be on a long term follow 

up due to the risk of the OLP lesions 

undergoing malignant transformation.  
  

However, the results of COX-2 have 

revealed positive expression in 83.34% of 

the investigated OLP cases in basal and 

Para-basal cell layers. Similarly, a varying 

degree of COX-2 expression was observed 

in inflammatory cells in the dermis and 

endothelial cells lining the blood vessels, in 

most of the cases which is in concordance 

with other studies. 
(33,34)

 Studies on 

squamous cell carcinoma of the head and 

neck have revealed elevated expression of 

COX-2 as well as in cancers of other organs 

with negative expression in normal oral 

mucosa. 
(28,32,35,52)

 The presence of COX-2 

may indicate a biological function in 

chronic inflammation and potential cancer 

development in OLP lesions, which 

supports the suggested link between chronic 

inflammation and the development of oral 

squamous cell carcinoma in OLP, and thus 

COX-2 can be one of the potential 

predictive factor for the risk of cancer 

development in OLP.  

The correlation between p53 and 

COX2 expressions, the present finding 

showed a non significant correlation, 

however further studies with larger samples 

are needed to find out the relation between 

these two markers. Emanuela et al., stated 

that the correlation between TP53 mutation 

status and levels of COX 2 expression is 

highly variable 
(38)

 with some of the studies 

showing a positive correlation with wild 

type or mutant TP53, while some showing 

no co-relation at all. Various reasons 

proposed for such discrepant results depend 

on tumor site and histology and also upon 

the transcriptional mechanism responsible 

for COX-2 promoter activation. Hence, 

although a close relationship between the 

expressions of p53 and COX 2 has been 

reported in several studies, it remains 

unknown as to why no co-relation was 

observed in this study. This may suggest the 

possibility of tissue-specific modulation of 

COX-2 gene regulation. 

As a conclusion, in this study a 

significant increase in expression of p53 and 

COX 2 in OLP cases has been observed as 

compared to normal oral mucosa, which 

can, therefore be used as significant 

sensitive markers to select OLP lesions at 

risk for development of OSCC. However 

the patient material is limited with respect to 

further development of epithelial dysplasia 

and OSCC, so additional studies on larger 

patient material along with a long term 

follow up is necessary to further validate the 

clinical value of these markers. 
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