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Abstract 
Background and Aim: Lichen planus is a common immune-mediated disease that is asso-
ciated with an increased risk of malignant transformation in the oral cavity. Synchronous 
up-regulation of COX-2 and down-regulation of Bcl-2 have been demonstrated in some 
malignancies. The aim of this study was to assess the correlation between COX-2 and 
Bcl-2 expression and their role in dysplastic changes of oral lichen planus (OLP). 
Materials and Methods: This study was performed on 47 paraffin blocks with the diagno-
sis of OLP and 16 blocks with the diagnosis of focal fibrous hyperplasia (control group). 
Immunohistochemical staining was performed using antibodies against COX-2 and Bcl-2.
Spearman’s rank correlation coefficient and Mann-Whitney test were used for data analy-
sis. 
Results: A significant correlation was observed between the intensity of sub-epithelial in-
flammation and the severity of basal cell layer degeneration (p=0.048). Significant up-
regulation of Bcl-2 and COX-2 was detected in sub-epithelial inflammatory infiltration 
(p<0.001, p=0.003). The amount and intensity of Bcl-2 and COX-2 expression were sig-
nificantly correlated in sub-epithelial lymphocytic infiltration (p=0.013, p=0.019) 
Conclusion: Our findings indicated the effective role of Bcl-2 expression in decreasing 
the apoptosis in the inflammatory infiltrate unlike the epithelium. The significant correla-
tion of the intensity of Bcl-2 expression in the epithelium and the sub-epithelial inflamma-
tory infiltrate with COX-2 expression and also the correlation of the intensity of inflam-
mation with the severity of basal layer hydropic degeneration may imply that these two 
markers can induce malignant transformation in the affected epithelium in an indirect 
manner by the continuation of inflammation and activation of carcinogenic mechanisms. 
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Introduction 
Lichen planus is a chronic, immune-mediated dis-
ease of the skin and mucous membranes. It has a 
prevalence rate of 2% and mostly involves oral 
mucosa. Oral lichen planus (OLP) clinically mani-
fests in reticular, plaque-like, atrophic, erosive and 
bullous forms. Reticular form is the most common 
type. Erosive and atrophic forms are associated 
with the risk of dysplastic changes and malignancy 
(squamous cell carcinoma) [1-3]. Based on the du-
ration of follow-up, different studies have reported 

0.65-6.5% risk of malignant transformation [4, 5]. 
However, some others believe that the risk of ma-
lignancy in OLP lesions is low [2, 6]. Several hy-
potheses have been suggested regarding the initiat-
ing factors (stimulants). Regardless of the nature of 
stimulant, it induces the migration of lymphocytes 
by the production of cytokines such as Tumor Ne-
crosis Factor α (TNF-α), interleukin 1 (IL-1) and 
interferon α (IFN-α). Moreover, increased expres-
sion of adhesion molecules on the surface of lym-
phocytes and endothelium causes the migration of 
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lymphocytes. In this disease, lymphocytes attack 
the basal layer keratinocytes and induce their apop-
tosis [1].  
COX2 enzyme is not present in healthy tissues. It 
is an inductive enzyme with a considerably in-
creased production during pathologic conditions 
such as inflammation and malignancies [12]. In-
creased COX-2 expression has been reported in the 
stomach, pancreatic and lung cancer [7]. Its me-
chanism of action seems to be inhibition of apopto-
sisin tumoral cells. It acts independently of Bcl-2 
in some tumors like lymphoma while it is Bcl-2-
dependent in some others [8].  
Bcl-2 is a member of anti-apoptotic Bcl-2 family. 
It maintains the integrity of the external mitochon-
drial membrane and inhibits apoptosis by direct 
attachment to the external mitochondrial mem-
brane and inhibition of pro-apoptotic members of 
Bcl-2 family. Synchronousupregulation of Bcl-2 
and Cox-2 has been shown in some malignancies 
such as colon cancer [9]. Considering the role of 
these two markers in apoptosis, dysplastic changes 
and malignancies as well as the mechanism of de-
velopment of lichen planus and apoptosis of basal 
layer cells induced by the lymphocytes in this dis-
ease, this study was undertaken to assess the role 
of COX2 and Bcl-2 markers in dysplastic changes 
in OLP and evaluate the correlation between their 
expression in this disease.

Materials and Methods 
This study was conducted on 47 paraffin blocks 
with the diagnosis of OLP (test group) and 16 con-
trol specimens with the diagnosis ofirritation fi-
bromain the Pathology Department of Shahid Be-
heshti University, School of Dentistry. Specimens 
with incomplete files, indefinite diagnosis or in-
adequate tissue were excluded from the study. A 
questionnaire including demographic information 
of subjects and histological analysis by H&E and 
IHC staining was completed for each specimen.  
In histopathological analysis, the specimens were 
separately evaluated for superficial keratosis (no 
keratosis, orthokeratosis, parakeratosis, ortho/ pa-
rakeratosis), morphology of the connective tissue-
epithelium interface (papillary, flat), presence or 
absence of acanthosis, spongiosis, granulosis and 
lymphocytic exocytosis. 
In terms of the degree of hydropic degeneration of 
basal layer, the specimens were divided into 3 

groups of I (less than 25%), II (25-50%) and III 
(more than 50%). In terms of the intensity of sub-
epithelial inflammation, the specimens were cate-
gorized into 3 groups of mild, moderate and se-
vere. 
In terms of dysplastic changes and malignancy, the 
specimens were categorized as no dysplasia, mild 
dysplasia, moderate dysplasia, severe dysplasia 
and squamous cell carcinoma (SCC). 
For IHC analysis, specimens were fixed in 10% 
formalin, embedded in blocks and sectioned into 
4µ slices by a microtome. Slides were stored at 
37°C for 24h and 60°C for one hour to eliminate 
excess paraffin from the slide.  Rehydration and 
deparaffinization were then performed by the im-
mersion of specimens in 100% xylene and graded 
alcohol. Antigens were retrieved by the immersion 
of slides in TBS buffer and placing in a microwave 
(15min for Bcl-2 and 22min for COX2). Primary 
antibodies of Bcl-2 (monoclonal antibody clone 
3.1, UK, Novocastra, ready to use) and COX2 
(monoclonal mouse anti-human, clone 4H12, UK, 
Novocastra) were incubated at room temperature 
for one hour. For COX2, according to the manu-
facturers’ recommendations, the antibody was di-
luted 1:50-1:100 using dilution solution.It was then 
rinsed in a container containing TBS with a pH of 
7.6 for 5min and stored for one hour in an EnVi-
sion tube (Dako) and rinsed with TBS buffer. DAB 
was applied and then rinsed under running water 
and mounted after differential staining.  
The percentage of cells stained for Bcl-2 marker 
was calculated by countingcells in 10 randomly 
selected fieldsat 200X magnification as follows: 
0=0%,+=1%-10%, ++=11%-25%, +++=26%-50%, 
++++=more than 50% 
Also, the percentage of cells stained for COX2 
marker was calculated similar to Bcl-2 as follows 
[11]: 
0=0%, I=1%-19%, II=20%-49% and III=over 
50%.  
Ulcerative colitis and tonsillar specimens were 
used as the positive control for COX2 and Bcl-2, 
respectively. Endothelial staining was used as the 
internal control for COX2. The staining intensity 
of both markers was assessed in three levels of 
mild, moderate and severe.  
It should be noted that the percentage of stained 
cells in basal and supra-basal layers and lympho-
cytic infiltrateswas separately calculated.  
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Data were analyzed using PASW software version 
18. The correlation between the expression of 
COX2 and Bcl-2 markers with one another and 
also the severity of dysplasia and other histological 
parameters was assessed using Spearman’s correla-
tion coefficient. Mann Whitney test was applied to 
compare cases and controls. P<0.05 was consi-
dered statistically significant. 
 
Results 
The mean age of patients was 46.52±13.15 yrs. 
(range 21-68 yrs.); 30 lesions (68.2%) were in fe-
males and 14 (31.8%) in males. Evaluation of the 
location of lesions showed that the majority of le-
sions (33 cases, 75%) were located in the buccal 
mucosa. The least frequent site was the floor of the 
mouth with only one case (2.3%). Clinically, 27 
lesions (64.3%) were erosive/atrophic, 13 lesions 
(31%) were reticular and 2 cases (4.8%) were bull-
ous. The results of microscopic analysis are shown 
in Table 1. Histologically, the only significant cor-
relation was found to be between the severity of 
inflammation and degree of hydropicde generation 
of the basal layer (p=0.048) (Table 2). 
 

Table 1. The frequency distribution of specimens based on 
histological characteristics 

Immunohistochemically, the percentage and inten-
sity of Bcl-2 and COX2 stainingof the epithelium 
and subepithelial inflammatory infiltrate are shown 
in Table 3 and Figures 1 and 2. The only signifi-
cant difference in the expression of Bcl-2 and 
COX2 between the two groups of cases and con-
trols was in inflammatory infiltrates (p=0.003, 
p<0.001) and expression of these two markers was 
not significantly different in the epithelium of case 
and control groups. Moreover, the expression of 
these two markers was not significantly associated 
with basal layer degeneration, severity of inflam-
mation or dysplasia (Table 2).  
Immunohistochemical analysis of the expression of 
Bcle-2 revealed no significant difference in the 
level and intensity of expression of Bcl-2 in the 
epithelium of cases and controls (Table 3). But the 
difference in subepithelial inflammatory infiltrates 
between the two groups in this respect was statisti-
cally significant (p=0.029, p<0.001). 
As observed in Table 3, the level and intensity of 
the expression of COX2 in the epithelium, similar 
to Bcl-2, were not significantly different between 
the two groups of cases and controls. However, the 
difference in COX2 expression in subepithelial 
inflammatory infiltrates was significant between 
the two groups (p=0.003). 
The expression of COX2 or Bcl-2 was not signifi-
cantly associated with basal layer degeneration, 
severity of inflammation or dysplasia (Table 2).  
A significant direct correlation was found between 
the expression of Bcl-2 and COX2 in subepithelial 
inflammatory infiltrates (p=0.013, p=0.019). In the 
epithelium, only the intensity of Bcl-2 and COX2 
staining had a direct correlation (p=0.043). The 
intensity of expression of Bcl-2 in subepithelial 
inflammatory infiltrateshad a statistically signifi-
cant association with the expression of COX2 in 
the basal (p=0.028) and supra-basal layers 
(p=0.021) and subepithelial inflammatory infil-
trates (p=0.002) (Table 4). 
 
Discussion  
In lichen planus, lymphocytes attack the basal 
layer keratinocytes. The lymphocytic infiltratesare 
mainly comprised of T cells. T lymphocytes 
present in the epithelium next to the basal layer are 
usually active CD8+ cells [1]. It appears that these 
cells attach to the Intercellular Adhesion Molecule 
I (ICAM1) present on the surface of keratinocytes  

Variable Number (%) 

Keratosis 

Parakeratosis 32(%68/1) 
Orthokeratosis 8(%17) 

Para and  
Orthokeratosis 7(%14/9) 

Acanthosis No 15(%31/9) 
Yes 32(%68/1) 

Granulosis No 22(%46/8) 
Yes 25(%53/2) 

Spongiosis No 32(%68/1) 
Yes 15(%31/9) 

Exocytosis No 6(%12/8) 
Yes 41(%87/2) 

Hydropicdegeneration 
I (>25%) 5(%10/6) 

II (25-50%) 26(%55/3) 
III (>50%) 16(%34/0) 

Epithelial detachment No 24(%51/1) 
Yes 23(%48/9) 

Epithelium-conn ective 
tissue interface 

Papillary 32(%68/1) 
Flat 15(%31/9) 

Severity of  
inflammation 

Mild 3(%6/4) 
Moderate 24(%51/1) 

Severe 20(%42/6) 

Dysplasia 

No 27(%57/4) 
Mild 12(%35/5) 

Moderate 5(%10/6) 
Severe 2(%4/3) 
SCC 1(%2/1) 
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--- Degree of  
dysplasia 

Severity of  
inflammation 

Hydropic  
degeneration 

Hydropic degeneration  0/05 *0/048  
Severity of inflammation  0/26  0/048 

Degree of dysplasia  0/26 0/550 

Intens ity of Bcl-2 staining 

Epithelium 0/325 0/662 0/145 
Inflammatory 

infiltrates 0/281 0/367 0/245 

Basal 0/912 0/163 0/198 

Percentage of cells stained 
for Bcl-2 

Supra-basal 0/298 0/557 0/269 
Inflammatory 

infiltrates 0/574 0/099 0/985 

Intensity of COX2 staining 
Epithelium 0/519 0/115 0/253 

Inflammatory 
infiltrates 0/816 0/341 0/761 

Percentage of cells stained 
for COX2 

Basal 0/860 0/362 0/666 
Supra-basal 0/304 0/288 0/862 

Inflammatory 
infiltrates 0/582 0/488 0/345 

Table 2. The correlation of hydropic degeneration, severity of inflammation and dysplasia with the  
level and intensity of expression of COX2 and Bcl-2 markers 

*Statistically significant correlation 

a b c

Figure 1. Bcl-2 staining 
a. Moderate staining of subepithelial inflammatory infiltrates in non-dysplastic lichen planus 

b. Severe staining of inflammatory infiltrates in mild dysplastic lichen planus (x100) 
c. Mild staining of inflammatory infiltrates in lichen planus with malignant transformation (x100) 

a b c

Figure 2. COX2 staining 
a. Moderate staining of epithelium and inflammatory infiltrates in mild dysplastic lichen planus (x100) 

b. Mild staining of epithelium and inflammatory infiltrates in lichen planus with severe dysplasia (x200)
c. Severe staining of inflammatory infiltrates in lichen planus with malignant transformation (x100) 
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via their surface receptors namely lymphocyte 
function-associated antigen I (LFA-I) and induce 
their apoptosis. Apoptosis is a key mechanism for 
prevention of malignancy. This mechanism is inac-
tivated in different manners in malignant or pre-
malignant lesions [12]. Different studies have in-
vestigated the level of apoptosis in OLP using 
TUNEL assay, Caspase 3 expression and light mi-
croscope [13]. 
Results of previous studies have shown that despite 
the higher rate of apoptosis compared to normal 
mucosa, level of apoptosis is usually low in OLP 
(10, 13). Some believe that this reduction is sec-
ondary to the up-regulation of Bcl-2 anti-apoptotic 
protein in the basal layer of OLP [14]. In our study, 
Bcl-2 was not expressed in 57.4% in basal and 
74.5% in the supra-basal layers. Its expression was 
not significantly different in the two groups of cas-
es and controls; which is in accord with previous 
studies indicating no or mild expression of Bcl-2 in 
the epithelium [10, 13-15]. Thus, it seems that the 
mechanism of decreased apoptosis of epithelium in 
OLP is probably independent of the Bcl-2 anti-
apoptotic effects.  

In this study, the expression of COX2 in the epi-
thelium (basal and supra-basal layers) was not sig-
nificantly different in various types of OLP and 
control group; which is in contrast to the results of 
Neppelberg and Renconen [16]. This difference 
may be due to the lower number of dysplastic spe-
cimens and cases with malignant transformations 
in our study or different staining techniquesin the 
two studies.  
However, in our study, a statistically significant 
correlation was seen between the intensity of ex-
pression of Bcl-2 and COX2 in the epithelium. 
COX2 is located withinthe endoplasmic reticulum 
and nuclear membrane. Thus, it is detected by nuc-
lear membrane staining [17-19]; its increased ex-
pression can be detected by cytoplasmic staining 
[20]. Generally, when assessing COX2 expression, 
cytoplasmic staining is indicative of positive ex-
pression; which per se is a sign of increased ex-
pression. In current techniques, the level of expres-
sion of COX2 depends on its intensity of expres-
sion. Using the intensity of expression of COX2 
and Bcl-2 in the epithelium instead of their level of 
expression may be more accurate for the assess-

 
Intensity of Bcl-2 staining 

 
Percentage of cells stained for 

Bcl2 
Intensity of COX2 stain-

ing 
Percentage of cells stained for 

COX2 

- Mild Mod-
erate Severe P.V + ++ +++ ++++ P.V Mild Mod-

erate Severe P.V I
%1-19 

II 
%20-49 

III 
(<%50) P.V 

Epithelium 
 

Control 
Basal 7 2 1 5

%33/3 
1

%6/7 
2

%13/3 
0

%0/0  
3

%18/8 
6

%37/5 
7

%43/8  

0
%0/0 

2
%12/5 

14
%87/5  

Supra-
basal 

%43/8 %12/5 %6/3 4
%26/7 

0
%0/0 

0
%0/0 

0
%0/0  4

%25 
8

%50 
4

%25  

Case 
Basal 8 12 4

0/789 

15
%31/9 

4
%8/5 

0
%0/0 

1
%2/1 0/345 

6
%12/8 

22
%46/8 

16
%34 

0/55
1

1
%2/1 

5
%10/6 

39
%83/5 0/619 

Supra-
basal 

%17/0 %25/5 %8/5 10
%21/3 

1
%2/1 

0
%0/0 

1
%2/1 1/000 4

%8/5 
21

%44/7 
19

%40/4 0/259 

Inflammato-
ry infiltrates 

Control 1
%12/5 

9
%56/3 

2
%12/5  8

%50/0 
1

%6/3 
3

%18/8 
0

%0/0  1
%6/3 

5
%31/3 

3
%18/8  4

%25 
2

%12/5 
2

%12/5  

Case 1
%2/1 

32
%68/1 

12
%24/5 *0/029 3

%4/6 
7

%14/9 
5

%10/6 
30

%63/8 *0/000 0
%0/0 

28
%59/6 

10
%21/3 

0/10
2

0
%0/0 

10
%21/3

25
%53/2 *0/003 

-- 
Percentage of cells stained for COX2 Intensity of COX2 staining 
Inflammatory  

infiltrates Supra-basal Basal Inflammatory  
infiltrates Epithelium 

Intensity of 
Bcl-2 staining 

Epithelium 0/383 0/283 0/418 0/529 *0/043 
Inflammatory 

infiltrates *0/002 *0/021 *0/028 *0/019 0/379 

Percentage of cells 
stained for Bcl2 

Basal 0/289 0/101 0/269 0/521 0/109 
Supra-basal 0/957 0/161 0/906 0/452 0/540 

Inflammatory 
infiltrates *0/013 0/196 *0/021 0/059 0/190 

Table 3. The level, intensity and correlation of expression of Bcl-2 and COX2 in the epithelium and  
lymphocytic infiltrates in the two groups of cases and controls 

*Statistically significant correlation 

Table 4. The correlation between Bcl-2 and COX2 markers 
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ment of these markers. Our literature search 
yielded no similar study evaluating the correlation 
between the intensity of expression of these two 
markers and future studies are required in this re-
spect. 
Furthermore, it seems that the protective mechan-
isms in the epithelium prevent the inductive effect 
of COX2 on Bcl2. Basconesshowed increased bas-
al expression of p21 protein in OLP [13]. This pro-
tein is not expressed in the basal layer of normal 
epithelium and its expression in OLP indicates the 
stop of cell proliferation in the basal layer and 
DNA repair [21-23]. Other studies have shown that 
upregulation of p21 increases resistance to apopto-
sis [23]. However, although this effect is in accord 
with the anti-apoptotic effects of Bcl-2, a reverse 
correlation was seen between the expression of 
these two proteins andupregulation of p21 was as-
sociated with down-regulation of Bcl-2 [24, 25]. 
In contrast to epithelium, expression of COX2 and 
Bcl-2 was significantly different between the two 
groups of cases and controls in sub-epithelial in-
flammatory infiltrates and in 53.2% of cases,COX2 
staining over 50% (score III) was seen in inflam-
matory cells. This rate was 63.8% for Bcl-2. These 
results are in accord with the findings of previous 
studies reporting low rate of apoptosis in OLP 
lymphocytic infiltrates [9, 26, 27] suggesting that 
decreased apoptosis in OLP lymphocytic infiltrates 
is due to the anti-apoptotic effects of Bcl-2 protein 
[27, 28]. In this study, level and intensity of ex-
pression of Bcl-2 in OLP lymphocytic infiltrates 
were significantly different from the control group 
(P=0.029 and P=0.000, respectively); which may 
be explained by both the upregulation of COX2 in 
inflammatory infiltrates of OLP compared to the 
control group and inductive effects of COX2 on 
Bcl-2. 
On the other hand, considering the significant posi-
tive association between the intensity and level of 
expression of these markers, it appears that the in-
creased resistance to apoptosis in inflammatory 
infiltrates (in contrast to epithelium) is due to the 
Bcl-2-dependent mechanisms and decreased apop-
tosis of inflammatory cells along with their in-
creased proliferation and migration of new in-
flammatory cells are important factors responsible 
for persistent inflammation in OLP [10, 24]. In-
flammatory infiltrates may be responsible for inhi-
bition of apoptosis and increased proliferation of 

inflammatory cells in this disease via the inhibition 
of COX2, macrophage inhibition factor, RANTES 
and chemokine [10]. In our study, the correlation 
between the expression of Bcl-2 and COX2 and 
basal layer hydropicdegeneration (indicative of the 
severity of epithelial destruction) was not signifi-
cant; whereas, a significant positive correlation 
was seen between the degree of basal layer hydrop-
ic degeneration and the severity of subepithelial 
inflammation. This issue may indicate that the in-
tensity of inflammation is the main determinant of 
the severity of epithelial destruction. As mentioned 
earlier, increased cell proliferation and decreased 
apoptosis in the epithelium have been confirmed in 
OLP [10, 13]. Some researchers have suggested 
that these two mechanisms are activated in re-
sponse to epithelial destruction and function as 
compensatory mechanisms to maintain the integri-
ty of damaged epithelium. However, the conse-
quence of this activity is the increased risk of dys-
plastic changes and sometimes malignancy in the 
epithelium [10, 13].  
In this study, we failed to find a significant correla-
tion between the severity of inflammation and dys-
plasia. However, these mechanisms are activated in 
response to epithelial destruction and level of epi-
thelial destruction has a direct association with the 
severity of inflammation. Thus, it appears that a 
factor decreasing the severity of inflammation will 
indirectly decrease the risk of dysplastic changes in 
the epithelium. Therefore, although no significant 
correlation was noted between COX2 expression 
and the severity of epithelial destruction, adminis-
tration of non-steroidal anti-inflammatory drugs 
(NSAIDs) may decrease the risk of dysplastic 
changes and malignancy in these lesions by inhi-
biting COX2 enzymes and decreasing the severity 
of inflammation. However, extensive investiga-
tions with higher number of dysplastic specimens 
are required to confirm this theory.  
 
Conclusion  
The results of this study showed that the level of 
expression of Bcl-2 in subepithelial inflammatory 
infiltrates of OLP, in contrast to epithelium, played 
an effective role in decreasing the level of apopto-
sis. Also, the intensity of Bcl-2 expression in the 
epithelium and inflammatory infiltrates was corre-
lated with the level of expression of COX2. In our 
study, level of expression of COX2 was not corre-
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lated with basal layer destruction and dysplastic 
changes in the epithelium. However, due to the 
direct association of the severity of inflammation 
and level of degenerationwith basal layer destruc-
tion, we may conclude that COX2 is indirectly cor-
related with epithelial destruction and activation of 
carcinogenesis mechanisms via continuation of 
inflammation. 
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