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Abstract: 

Objective(s): This research aimed to evaluate the immunohistochemical (IHC) expression of Galectin-3 (Gal-3), COX-
2, and CD3 in oral lichen planus (OLP), lichenoid dysplasia (LD), and lichen planus with dysplasia (LPD). Analyzing 
these three markers can provide insight into the molecular role of inflammation in the differentiation and behavior 
of lichen planus and lichenoid lesions, as well as their potential for malignant transformation. Methods: This 
descriptive, cross-sectional study examined the paraffin blocks of OLP, LD, and LPD obtained from the archives of 
the Pathology Departments at Shahid Beheshti Dental School and Razi Hospital. A total of 17 OLP, 21 LPD, and 20 
LD specimens were stained for Gal-3, COX-2, and CD3 markers using the En-Vision technique, and evaluated by two 
oral and maxillofacial pathologists. The expression of markers was compared and analyzed using the Chi-Square, 
Kruskal-Wallis, Mann-Whitney, and Fisher’s exact tests, as well as Spearman’s correlation coefficient at p<0.05. 
Results: High CD3 expression was observed in the connective tissue of all three groups with no significant difference 
(P=0.889). COX-2 expression was similarly low in both the connective tissue and epithelium of all three groups 
(P=0.778 and P=0.979, respectively). Gal-3 expression was moderately consistent in the connective tissue of all 
three groups (P=0.278), and weak in the epithelium (P=0.515). Conclusion: The findings suggested that CD3, COX-
2, and Gal-3 play a similar role in inflammation in OLP, LPD, and LD, and are not associated with dysplastic changes. 
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Introduction 

Oral Lichen Planus (OLP) is clinically identified by the 

existence of white lesions that are bilateral and symmetric. 

These lesions may or may not have erosions and 

ulcerations. Additionally, oral lichen planus can manifest as 

desquamative gingivitis. Histologically, it is characterized 

by the presence of a sub-epithelial band of lymphocytic 

infiltrate, vacuolar degeneration of basal and suprabasal 

layers, or epithelial thinning and ulcerations in the case of 

atrophic type.1 

In situations involving dysplastic alterations like 

hyperchromatism and pleomorphism, the condition is 

identified as Lichen Planus with Dysplasia (LPD).2 Lichenoid 

Dysplasia (LD) is frequently categorized as an oral 

leukoplakia linked with dysplasia, showing histological 

similarities to LPD. Nevertheless, it has been established 

that LD and OLP differ significantly in terms of their 

underlying causes.3 

Dafar et al. revealed that the infiltration of T and B cells in 

the submucosa is more pronounced in OLP compared to 

oral leukoplakia.4 

T cells consistently show positive expression of the CD3 

marker, which can vary in its range of expression in 

malignancies, appearing either in the cytoplasm, surface 

membrane, or a combination of both.5 

Cyclooxygenase 2 (COX-2), a 72-kDa inducible enzyme 

crucial for prostaglandin synthesis, is found to be 

upregulated in oral squamous cell carcinoma (OSCC) 6 and 

various chronic inflammatory conditions such as gingivitis, 

periodontitis, apical periodontitis, and OLP.7, 8 

Galectin-3 (Gal-3), a distinct chimera-type member of the 

galectin family, demonstrates a variety of 

immunoregulatory impacts in inflammatory processes 

mediated by T-cells, autoimmune conditions, and the 

advancement of tumors.9 Patients diagnosed with OLP 

exhibit elevated levels of Gal-3 in their serum when 

compared to individuals who are in good health.10 Limited 

research exists on the presence of Gal-3 in OLP tissues.11 

This research aimed to evaluate the presence of Gal-3, 

COX-2, and CD3 in OLP, LD, and LPD using IHC staining, as 

their combined impact on these conditions had not been 
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previously studied. Analyzing these markers provides 

valuable insight into the molecular role of inflammation in 

the differentiation, behavior, and potential malignant 

transformation of lichen planus and lichenoid lesions. 

Methods  

2.1. General procedure 

This cross-sectional study assessed the paraffin blocks of 

OLP, LPD, and LD lesions obtained from the archives of the 

Pathology Departments at Shahid Beheshti Dental School 

and Razi Hospital in Tehran, Iran. A total of 17 OLP, 21 LPD, 

and 20 LD lesions were selected. The inclusion criteria 

required sufficient clinical information and definitive 

clinical and pathological diagnoses. Samples with 

inadequate tissue or missing demographic data were 

excluded. 

Patient records were used to extract information such as 

age, gender (sex assigned at birth), lesion location, 

histopathological diagnosis, and presence/absence of 

dysplastic changes at the time of diagnosis. Two oral and 

maxillofacial pathologists re-evaluated the Hematoxylin 

and Eosin (H&E) stained slides to determine the 

consistency of the OLP and LD diagnoses with the modified 

WHO criteria.2 

Approval for the study was obtained from the Ethics 

Committee of Shahid Beheshti University of Medical 

Sciences (IR.SBMU.DRC.1398.157). 

2.2. Immunohistochemical procedures 

The tissue samples were subjected to IHC staining for Gal-

3, COX-2, and CD3 markers using the En-Vision technique. 

Tissue sections were sliced to a thickness of 3 µm, placed 

on silicone-coated slides, and labeled. The slides were then 

deparaffinized in xylene for eight minutes (repeated three 

times), rehydrated in graded alcohols (100%, 99%) for five 

minutes, and rinsed in tap water. Antigen retrieval was 

carried out by immersing the slides in citrate buffer at 95°C 

for five minutes (repeated four times). Subsequently, the 

slides were cooled to room temperature and the staining 

process continued in a humid chamber. After washing the 

slides with wash buffer (PBS with a pH of 7.4), they were 

incubated with CD3 primary antibody (Clone LN10; Leica, 

USA), COX-2 primary antibody (Clone SP21; Vitro, Spain), 

and Gal-3 primary antibody (Clone 17C2; Leica, USA) for 60 

minutes. Following another round of washing, a secondary 

antibody was applied for 30 minutes. This was followed by 

the application of poly HRP (horse radish peroxidase 

enzyme polymer) reagent for 30 minutes, after which the 

slides were washed in a wash buffer for 10 minutes. DAB 

was added to the slides for five minutes and then washed 

with buffer. The slides were counterstained with 

hematoxylin and rinsed under running water for five 

minutes. Finally, the slides were dehydrated in graded 

alcohols (70%, 80%, 90%, 100%) for five minutes each 

before being mounted. Tonsillar tissue5 served as the 

positive control for CD3, renal tissue for COX-2 12, and 

breast tissue for Gal-313. For the negative control, serum 

was used in place of the primary antibody for the 

specimens. The IHC expression of the markers was 

assessed under a light microscope (Leica DM 500) by two 

oral and maxillofacial pathologists in a blinded fashion. 

2.3. Semi-quantitative analysis of immunohistochemistry 

The percentage of expression for each marker was 

calculated by counting the number of stained cells in 10 

fields without overlap at x400 magnification. The obtained 

results were then categorized as follows: 5, 14, 15 

1) CD3 marker: 0%: negative, <10%: weak, 10-25%: 

moderate, 26-50%: intense, and >50%: very intense. 

2) COX-2 marker: <20%: negative, >20% and <40%: weak, 

>40% and <60%: moderate, >60% and <80%: intense, 

and >80%: very intense. 

3) Gal-3 marker: <5%: negative, 5-20%: weak, 20-50%: 

moderate, 50-80%: intense, and >80%: very intense.  

Furthermore, the intensity of staining for the three groups 

was scored as follows: no brown cells = 0, light brown cells 

= 1, dark brown cells = 2, and black cells = 3. 14 

Next, the percentage scores and intensity of staining for the 

three markers were recorded for all three groups.  

2.4. Statistical analysis 

Fisher’s exact and Chi-square tests were utilized to 

compare the qualitative nominal variables across the 

groups. Qualitative ordinal variables were compared using 

the Kruskal-Wallis test, followed by the Mann-Whitney test 

for pairwise comparisons. The age of patients was analyzed 

using one-way ANOVA, while gender distribution was 

assessed using the Chi-square test. Spearman’s correlation 

coefficient was employed to evaluate the correlation of 

markers. All statistical analyses were conducted using SPSS 

version 26 at a significance level of 0.05. Inter-observer 

agreement was evaluated by calculating the kappa 

coefficient. 

Results 

3.1. Demographics, Dysplasia, and Biopsy Site Analysis 

A total of 17 OLP, 21 LPD, and 20 samples of LD were 

chosen. Gender distribution did not show a significant 

difference among the three groups according to the Chi-

square test (P=0.408). The average age of patients across 

all three groups was 52.45±13.08 years, with no 
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statistically significant difference observed (P=0.289, one-

way ANOVA) (Table 1). 

As moderate dysplasia was predominant in both the LPD 

and LD groups, no significant difference in dysplasia 

severity was observed between these two groups (Mann-

Whitney, P = 0.437). The frequency distribution of the 

biopsy site did not significantly differ among the three 

groups (Fisher’s exact test, P=0.128), with the buccal 

mucosa being the most common site. The kappa value for 

inter-observer agreement was determined to be 0.609, 

indicating an acceptable level of agreement. 

3.2. Histopathologic findings  

Figure 1 illustrates the histopathological features of OLP, 

LPD, and LD, stained with H&E. 

 

Table 1- Demographic Characteristics of the Three Lesion 
Groups 

Sample Male 
(N/%) 

Female 
(N/%) 

Age (Mean ±SD) 

Lichen planus 9 (52.9%) 8 (47.1%) 52.65 ± 11.27 

Lichen planus 
with dysplasia 

7 (33.3%) 14 (66.6%) 55.52 ± 15.76 

Lichenoid 
dysplasia 

10 (50%) 10 (50%) 49.05 ± 11.05 

Total 26 32 52.45 ± 13.08 

 

 

Figure 
1: Light microscopic image of H&E staining at 40X magnification in A) oral lichen planus, B) oral lichen planus with dysplasia, and C) 

oral lichenoid dysplasia. 

3.2.1. CD3 marker: 

3.2.1.1.CD3 staining of the connective tissue: 

In the LPD and LD groups, all specimens showed 

cytoplasmic staining, while 94.1% of specimens in the OLP 

group showed cytoplasmic staining. Fisher's exact test 

revealed no significant difference among the three groups 

(P = 0.293). The Kruskal-Wallis test showed no significant 

difference in staining percentage, with most specimens 

exhibiting very intense staining (P = 0.889) (Table 2). 

 

Table 2- Percentage distribution of CD3 staining of the connective tissue in the three groups of lesions 

P value = 0.889 
Weak 
<10% 

Moderate 
 10-25% 

Intense 
25-50% 

Very Intense 
>50% 

Total Mean Rank 

Lichen planus 
1 

5.9% 
1 

5.9% 
6 

35.3% 
9 

52.9% 
17 

100.0% 
30.71% 

Lichen planus with dysplasia 
1 

4.8% 
1 

4.8% 
9 

42.9% 
10 

47.6% 
21 

100.0% 
29.69% 

Lichenoid dysplasia 
1 

5.0% 
2 

10.0% 
8 

40.0% 
9 

45.0% 
20 

100.0% 
28.28% 

Total 
3 

5.2% 
4 

6.9% 
23 

39.7% 
28 

48.3% 
58 

100.0% 
 

3.2.1.2. Intensity of CD3 staining of the connective tissue:  

All specimens of the LPD group, 94.1% of OLP specimens, 

and 75% of LD specimens showed dark brown cells. Fisher’s 

exact test revealed a significant difference between OLP 

with/without dysplasia and LD in this respect (P=0.015). No 

significant difference in CD3 infiltration was observed 

among the groups (P=0.962), with diffuse infiltration being 

the most common pattern (63.8%) overall. Scattered 

infiltration was the second most common (24.1%). The 

mixed infiltration pattern was observed only in the OLP 
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group, where one sample (5.9%) exhibited both diffuse and 

scattered patterns, and another showed diffuse and 

patchy patterns. 

3.2.1.3. Intensity of CD3 staining of lymphocytes, plasma 

cells, fibroblasts, and macrophages:  

The Kruskal-Wallis test showed no significant difference in 

the intensity of CD3 staining of lymphocytes (P=0.734). 

Blood vessels were not stained for the CD3 marker in any 

group (P=0.0). 

3.2.1.4. CD3 expression in the epithelium among the 

three groups:  

CD3 staining was absent in epithelial cells, with 

cytoplasmic staining observed only in inflammatory cells 

within the epithelium (exocytosis). Fisher’s Exact Test 

showed no statistically significant difference among the 

three groups regarding the location of CD3 staining 

(P=0.437), with the basal and parabasal regions being the 

most common locations across all groups. Overall, only one 

sample (4.8%) in the LPD group exhibited mid to superficial 

staining. 

Figure 2 demonstrates the immunohistochemical view of 

CD3 expression in oral lichen planus, oral lichen planus 

with dysplasia, and oral lichenoid dysplasia. 

 

 
Figure 2: Light microscopic image of IHC staining for CD3 at 100X magnification in A) oral lichen planus, B) oral lichen planus with 

dysplasia, and C) oral lichenoid dysplasia. 

3.2.2. COX-2 marker:  

3.2.2.1. COX-2 expression in the connective tissue of the 

three groups:  

All specimens showed cytoplasmic staining, and no 

significant difference was observed among the three 

groups in the percentage of COX-2 staining in the 

connective tissue (Kruskal-Wallis, P = 0.979), with weak 

staining detected in the majority of specimens (72.4%) 

(Table 3). 

 

Table 3- Percentage of COX-2 staining of the connective tissue in the three groups 

P value = 0.979 
Negative 

<20% 
Weak 

>20-<40% 
Moderate 
>40-<60% 

Intense 
>60% 

Total 
Mean 
Rank 

Lichen planus 
1 

5.9% 
12 

70.6% 
3 

17.6% 
1 

5.9% 
17 

100.0% 
28.85 

Lichen planus with dysplasia 
1 

4.8% 
16 

76.2% 
3 

14.3% 
1 

4.8% 
21 

100.0% 
27.83 

Lichenoid dysplasia 
0 

0% 
14 

70.0% 
5 

25.0% 
1 

5.0% 
20 

100.0% 
31.80 

Total 
2 

3.4% 
42 

72.4% 
11 

19.0% 
3 

5.2% 
58 

100.0% 
 

3.2.2.2. Intensity of COX-2 staining of the connective 

tissue in the three groups: 

Dark brown staining was observed in 64.7% of OLP 

specimens and 50% of LD specimens, while 71.4% of LPD 

specimens showed light brown staining. No significant 

difference was found among the groups (Chi-square, P = 

0.091). 

3.2.2.3. COX-2 infiltration pattern in the connective 

tissue:  

Scattered staining was observed in 76.5% of OLP 

specimens, 81% of LPD specimens, and 50% of LD 

specimens. Fisher’s exact test revealed no significant 

difference among the groups in this respect (P = 0.979). 

3.2.2.4. Intensity of COX-2 staining of lymphocytes and 

blood vessels:   

The Kruskal-Wallis test showed a significant difference 
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among the three groups in lymphocyte staining intensity 

for COX-2 (P = 0.036) but no significant difference in blood 

vessel staining intensity (P = 0.073). COX-2 expression in 

blood vessels was mainly weak, observed in 64.7% of OLP, 

85.7% of LPD, and 95% of LD lesions. 

3.2.2.5. COX-2 expression in the epithelium in the three 

groups:  

Fisher’s exact test showed no significant difference in the 

epithelial staining, which was mainly cytoplasmic (P = 

0.840). Similarly, the Kruskal-Wallis test revealed no 

significant difference in staining percentages among the 

groups (P = 0.778), with the majority (52.2%) exhibiting 

weak staining. Moderate staining was the second most 

common (25.9%), and none of the OLP or LPD samples 

showed intense staining. 

Regarding the COX-2 staining intensity in the epithelium, 

76.5% of OLP, 90.5% of LPD, and 80% of LD specimens 

showed light brown staining, while the rest showed dark 

brown staining. Fisher’s exact test found no significant 

difference among the groups (P = 0.466). Regarding the 

staining location, 52.9% of OLP lesions showed staining up 

to the middle of the epithelium, while 57.2% of LPD and 

60% of LD specimens showed staining to the surface. This 

difference was also not significant (Fisher’s exact test, P = 

0.534). Figure 3 shows the immunohistochemical view of 

COX-2 expression in oral lichen planus, oral lichen planus 

with dysplasia, and oral lichenoid dysplasia. 

 

 
Figure 3: Light microscopic image of IHC staining for COX-2 at 100X magnification in A) oral lichen planus, B) oral lichen planus with 

dysplasia, and C) oral lichenoid dysplasia. 

3.2.3. Gal-3 marker:  

3.2.3.1. Expression of Gal-3 in the connective tissue:  

Cytoplasmic staining occurred in all LPD, 82.4% of OLP, and 

95% of LD specimens, while nuclear staining was found in 

three OLP and one LD specimen. Fisher’s exact test 

revealed a significant difference among the groups, with 

lower expression in the OLP group (P = 0.014). The Kruskal-

Wallis test revealed no significant differences in the 

percentage of staining among the groups, with moderate 

staining being the most common in all groups (P = 0.278). 

The percentage of staining was higher in the LD group 

compared to the others (Table 4). 

Table 4- Percentage distribution of Gal-3 staining of the connective tissue in the three groups 

P value = 0.278 
Negative 

<5% 
Weak 
5-20% 

Moderate 
20-50% 

Intense 
50-80% 

Very 
Intense 
>80% 

Total 
Mean 
Rank 

Lichen planus 
1 

5.9% 
6 

35.3% 
7 

41.2% 
3 

17.6% 
0 

0% 
17 

100.0% 
27.41 

Lichen planus 
with dysplasia 

0 
0% 

8 
38.1% 

11 
52.4% 

1 
4.8% 

1 
4.8% 

21 
100.0% 

27.50 

Lichenoid 
dysplasia 

0 
0% 

5 
25.0% 

10 
50.0% 

4 
20.0% 

1 
5.0% 

20 
100.0% 

33.38 

Total 
1 

1.7% 
19 

32.8% 
28 

48.3% 
8 

13.8% 
2 

3.4% 
58 

100.0% 
 

Diffuse infiltration was observed in 52.9% of OLP 

specimens, while scattered infiltration was noted in 71.4% 

of LPD and 45% of LD specimens. Fisher’s exact test 

showed no significant difference in this respect (P = 0.278). 

https://creativecommons.org/licenses/by-nc-nd/4.0/


Original Article 

Expression of markers in Lichen Planus and Lichenoid Dysplasia   Fatemeh Mashhadiabbas, et al. 
 

Copyright: © 2025 by the Author(s). License: Journal of Dental School, Publisher: Shahid Beheshti University of Medical Sciences, Tehran, Iran. This article 
is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND) 
license (https://creativecommons.org/licenses/by-nc-nd/4.0/). 
 
133                      Journal Dental School; Vol 43, No.3, Summer 2025; 128-136 

The Kruskal-Wallis test showed no significant differences 

among the three groups in staining intensity (P = 0.862), 

with 75.9% of all specimens exhibiting light brown 

discoloration (Table 5). 

Table 5 - Intensity of Gal-3 staining of the connective tissue in the three groups 

P value =0.862 Light Brown Cell Dark Brown Cell Black Cell Total Mean Rank 

Lichen planus 
13 

76.5% 
4 

23.5% 
0 

0% 
17 

100.0% 
29.21 

Lichen planus with 
dysplasia 

15 
71.4% 

6 
28/6% 

0 
0% 

21 
100.0% 

30.64 

Lichenoid dysplasia 
16 

80.0% 
3 

15.0% 
1 

5.0% 
20 

100.0% 
28.55 

Total 
44 

75.9% 
13 

22.4% 
1 

1.7% 
58 

100.0% 
 

3.2.3.2. Intensity of Gal-3 staining of lymphocytes and 

blood vessels:  

The Kruskal-Wallis test showed no significant difference in 

lymphocyte staining intensity for Gal-3 among the groups 

(P = 0.828), with 77.6% of specimens showing no 

expression. Similarly, Gal-3 expression by blood vessels 

was not statistically significant across the groups (P = 

0.213). 

3.2.3.3. Expression of Gal-3 by the epithelium in the three 

groups:  

Gal-3 expression by the epithelium differed significantly 

among the groups (Fisher’s exact test, P= 0.002). However, 

the Kruskal-Wallis test showed similar staining 

percentages across the groups, with weak staining 

predominant (P = 0.515). Negative staining followed in the 

LPD and OLP groups, while moderate staining was second 

most common in the LD group. Only one OLP sample (5.9%) 

showed very intense staining, with the LD group having the 

highest mean rank. 

The three groups showed no significant difference in 

staining intensity (Kruskal-Wallis test, P = 0.565), with most 

cells (75.9%) displaying light brown staining. Notably, only 

one sample (5%) in the LD group exhibited black cells, and 

one sample (5.9%) in the OLP group showed no brown 

cells.  

The location of Gal-3 staining in the epithelium differed 

significantly among the groups (Fisher’s exact test, P = 

0.024). Staining in the basal, para-basal, and stratum 

spinosum layers was observed in 94.1% of OLP, 61.9% of 

LPD, and 50% of LD specimens. 

Spearman’s correlation coefficient showed a significant 

association between higher staining intensity of blood 

vessels for COX-2 and Gal-3 (r = 0.301, P = 0.022) and 

between lymphocyte staining intensity for COX-2 and CD3. 

No other significant correlations were found (P > 0.05). 

Figure 4 shows the immunohistochemical view of Gal-3 

expression in oral lichen planus, oral lichen planus with 

dysplasia, and oral lichenoid dysplasia. 

 
Figure 4: Light microscopic image of IHC staining for Gal-3 at 100X magnification in A) oral lichen planus, B) oral lichen planus with 

dysplasia, and C) oral lichenoid dysplasia. 

Discussion 

All three groups exhibited predominant cytoplasmic 

staining, which aligned with previous findings16. The 

connective tissue displayed a highly intense (>50%) CD3 

staining in all three groups, with no significant variation. 

CD3 staining of cutaneous lichen planus lesions was also 

reported to be >50% by Ramazani et al. 5, suggesting the 

involvement of CD3 in the inflammatory process of both 

cutaneous lichen planus and OLP. Motta et al.16 reported a 

CD3 staining rate of 142.2 cells/mm2 in OLP, which closely 

resembled the present findings despite employing 

different methodologies. 
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The rate of CD3 staining was reported to be 142.2 

cells/mm2 in OLP, which closely matched the present 

findings despite using a different methodology. The 

intensity of CD3 staining in the connective tissue did not 

show any significant difference among the three groups 

(dark brown or moderate intensity). Therefore, CD3 

staining cannot be used as a marker to differentiate 

between OLP and dysplastic lesions. Ramezani et al. 5 and 

Maehara et al. 17 also observed dark brown and strong CD3 

staining in OLP, respectively, which aligned with the 

present results. In the present study, all three groups 

exhibited similar CD3 infiltration in the connective tissue, 

with band-like infiltration observed in over 50% of 

specimens in each group, consistent with previous studies. 

Lymphocytes showed CD3 staining in 79.3% of specimens 

across the three groups, mainly with moderate intensity 

and no significant variation. This emphasizes the 

involvement of lymphocytes in the inflammatory process 

of all types of lesions. CD3 expression by plasma cells was 

consistent across all groups, with more than 50% of plasma 

cells not exhibiting CD3 staining, indicating their minimal 

role in the inflammatory or dysplastic processes of these 

lesions. Blood vessels in all groups did not show CD3 

staining, suggesting their insignificant contribution to the 

inflammatory or dysplastic processes. Previous studies did 

not address this aspect for comparison. Epithelial cells did 

not exhibit CD3 staining, with only inflammatory cells in 

the epithelium showing cytoplasmic staining (exocytosis). 

In contrast, Popovska et al.18 reported significantly higher 

CD3 staining in the epithelium of OLP compared to normal 

mucosa. CD3 was consistently positive in T cells, and its 

overexpression was associated with inflammatory or 

dysplastic lesions.5 

The current investigation unveiled that the connective 

tissue exhibited cytoplasmic staining for COX-2 in all three 

groups of specimens, with a similar pattern observed in the 

epithelium. This staining was primarily cytoplasmic and 

supported previous findings.19 The intensity of staining was 

predominantly weak across all three groups, with no 

significant variation. This emphasizes the role of COX-2 in 

the inflammatory process of all three types of lesions. 

Chankong et al.20 reported a significant over-expression of 

COX-2 in OLP. However, Cortés-Ramírez et al.14 

demonstrated higher expression of COX-2 in OLRs 

compared to OLP in both the epithelium and connective 

tissue, which differed from our findings. Arreaza et al.21 

reported that 53% of OLRs and 81% of OLP cases tested 

positive for COX-2, which contrasted with the present 

results. This disparity may be attributed to their evaluation 

of reactive OLRs. Taghavi et al.12 reported that 53.2% of 

OLP cases exhibited COX-2 expression in the connective 

tissue, with 59.6% of cases showing a moderate intensity 

of staining, which was higher than that observed in normal 

tissue and differed from our findings. 

The pattern of COX-2 infiltration was predominantly 

scattered in all three groups, with no significant variation. 

Chankong et al. 20 reported a band-like infiltration of COX-

2 in the lamina propria, while Arreaza et al.21 demonstrated 

a band-like infiltration of COX-2 in the basal layer and 

submucosa of OLP and reactive OLRs, which closely 

resembled the pattern observed in this study. 

In the present study, the LPD and LD lesions exhibited a 

higher intensity of staining for COX-2 in blood vessels 

compared to OLP. This suggests a potential role of 

angiogenesis in dysplastic transformation. Gately and Li 22 

reported an increased expression of COX-2 in premalignant 

and malignant lesions, as well as in endothelial cells, 

immune cells, and tumoral cells, which aligns with the 

present results, despite their evaluation of different 

lesions. There were no significant differences observed 

among the three groups in terms of COX-2 staining 

intensity. 

In the current investigation, a significant distinction was 

observed in the expression of Gal-3 in the connective 

tissue. Specifically, 82.4% of OLP cases, 100% of LPD cases, 

and 95% of LD cases exhibited cytoplasmic staining. 

Similarly, there was a notable difference in Gal-3 

expression in the epithelium, with 70.6% of OLP cases, 

95.2% of LPD cases, and 95.2% of LD cases showing 

cytoplasmic staining. These findings align with previous 

studies.15, 23, 24 The three groups did not differ significantly 

in terms of the percentage or intensity of staining, both of 

which were predominantly moderate or light brown, 

respectively. These results suggest that Gal-3 may play a 

role in the inflammatory process. Additionally, the three 

groups exhibited similar patterns of Gal-3 infiltration in the 

connective tissue, with band-like infiltration observed in 

52.9% of OLP cases, scattered infiltration in 71.4% of LPD 

cases, and a combination of band-like and scattered 

infiltration in 50% of LD lesions. These findings further 

support the involvement of Gal-3 in inflammation. 

Unfortunately, no similar study was available for 

comparison in this regard. The three groups also showed 

similar intensity of staining, predominantly low, and 

percentage of staining in the epithelium, predominantly 

weak and light brown. Therefore, it appears that this 

marker does not play a role in dysplastic changes of the 

epithelium. Previous studies have reported conflicting 
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results regarding the intensity of staining for this marker in 

OSCC.15, 25 Gal-3 staining in the epithelium was primarily 

observed in the basal and para-basal layers, as well as the 

stratum spinosum. Again, no similar study was available for 

comparison in this field. The present findings suggest that 

this marker is involved in inflammation and angiogenesis. 

While the findings of the present study offer valuable 

insights, the results should be interpreted with caution due 

to the relatively small sample size and the use of 

convenience sampling, which may have introduced 

selection bias. Larger future studies employing random or 

stratified sampling methods are recommended to validate 

these observations and enhance representativeness. 

Conclusion 

The roles of CD3, COX-2, and Gal-3 in the inflammatory 

process of OLP, LPD, and LD are similar, but they do not 

play a role in dysplastic changes. Therefore, these markers 

cannot be utilized to distinguish dysplastic lesions. 
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