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ABSTRACT 
 

Background: Oral lichen planus (OLP) is a T- cell mediated autoimmune disease 
in which the T cells trigger apoptosis of the basal cells of the oral epithelium. An 
early event involves keratinocyte antigen expression or unmasking of an antigen 

that may be a self-peptide. Later, the T- cells (mostly CD8 positive and some CD4 
positive cells) migrate into the epithelium resulting in basal cell degeneration 
facilitated by a chemokine-mediated migration. These migrated CD8 positive cells 
are activated directly by antigen binding to major histocompatibility complex 

(MHC) - I on keratinocyte or through activated CD4 positive lymphocytes. 
Subsequent antigen presentation to CD4 positive T cells & interleukin (IL)-12 
activates CD4+ T helper cells which activate CD8 positive T cells through receptor 

interaction, interferon-γ and IL-2. The activated CD8 positive T cells in turn kill 
the basal keratinocytes through tumor necrosis factor (TNF) - α or granzyme B 
activated apoptosis.  
Aims and Objectives: To evaluate CD4 & CD8 positive T-lymphocytes qualitatively 

& quantitatively and their distribution in various clinical variants of oral lichen 
planus.  
Methodology: The study comprised of a total 20 cases of OLP (atrophic-erosive 
and reticular variant) and 5 cases of normal oral mucosa which were 

histopathologically confirmed and then subjected to immunohistochemical 
staining with CD8 positive and CD4 positive antibodies using heat induced epitope 
retrieval method.  
Results: The mean number of CD4 positive and CD8 positive cells were higher in 

atrophic-erosive variant of oral lichen planus (OLP) in comparison to the reticular 
variant.  
Conclusion: Increased count of T lymphocytes in atrophic-erosive variant as 
compared to reticular OLP suggests their possible role in immunological 

mechanism in the pathogenesis of OLP and probably explains the reason for their 
higher malignant transformation rate as compared to other clinical forms of OLP. 
Key words: Oral Lichen planus, Keratinocytes, Oral Mucosa, Premalignant,   
CD4 Positive T-Lymphocytes, CD8 Positive T-Lymphocytes 

 
Introduction 

ichen planus (LP) is a chronic inflammatory 

mucocutaneous disorder that affects the skin, 
mucous membranes, nails, and scalp. Prevalence 
of oral lichen planus is about 0.5% to 2% with 
female to male ratios of approximately 2:1.1 
Oral lichen planus(OLP) is a T-cell mediated 
chronic inflammatory oral mucosal disease of 
unknown etiology.2 OLP presents as white 
striations, papules, plaques, erythema, erosions 
or blisters affecting predominantly the buccal 
mucosa, tongue and gingivae.3,4 The World Health 
Organization (WHO) presently classifies OLP as 

oral potentially malignant disorder, particularly 
erosive and atrophic variants.5 
 
The precise cause of Oral lichen planus (OLP) is 
not known. Few authors suggest it to be a T- cell 
mediated autoimmune disease; in which the T 
cells trigger apoptosis of the basal cells of the oral 
epithelium. Others suggest the cell mediated 
immunity to be involved in the pathogenesis of 
OLP.4 

CD4 and CD8 T cell surface molecules play a role 
in T cell recognition and activation by binding to 

their respective class II and class I major 
histocompatibility complex (MHC) ligands on an 
antigen presenting cell (APC).6 Effector T cells are 
of three functional types that detect peptide 
antigens derived from different types of pathogen. 
Peptides from intracellular pathogens that 
multiply in the cytoplasm are carried to the cell 
surface by MHC class I molecules and presented 
to CD8 T cells. These differentiate into cytotoxic T 
cells that kill infected target cells.7 
Peptide antigens from pathogens multiplying in 

intracellular vesicles, and those derived from 
ingested extracellular bacteria and toxins, are 
carried to the cell surface by MHC class II 
molecules and presented to CD4 T cells.7 It has 
been shown previously that cutaneous lichen 
planus is a T-cell mediated inflammatory disease 
with pathogenetic role of both CD8 positive 
cytotoxic T cells and CD4 positive helper T cells. 
There is a predominance of cytotoxic T cells in the 
dermal-epidermal infiltrate responsible for 
keratinocyte damage. Helper/inducer CD4 
positive T cells are found in the perivascular 
dermal infiltrate, which may be assisting the 
cytotoxic cells in the keratinocyte damage.8 In 
oral lichen planus, an increased distribution and 
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frequency of CD4 and CD8 positive T lymphocytes 
cells in the lamina propria predominantly in the 
sub-basal region has been shown.9  
The present study was designed to assess CD4 & 
CD8 positive T- lymphocytes qualitatively & 
quantitatively and their distribution in various 
clinical forms of OLP and also to correlate the role 
of CD4 & CD8 positive T- lymphocytes in the 
pathogenesis and malignant potential of OLP.  
 

MATERIAL AND METHODS 
 
Sample Collection: 
The study was conducted in the Department of 

Oral and Maxillofacial Pathology and 
Microbiology, I.T.S. Centre for Dental Studies and 
Research, Murad Nagar, Ghaziabad, Uttar 

Pradesh using the tissue specimens retrieved 
from the archives. 25 samples of formalin-fixed 
paraffin-embedded (FFPE) tissue specimens were 
selected from the archives of the department. A 
total of 10 cases of atrophic-erosive, 10 cases of 
reticular oral lichen planus and 5 cases of normal 
oral mucosa were selected. The selection criteria 
included OLP cases with history of occurrence of 
the lesion for 2-6 months (moderate disease 
duration). Patients with previous history of 
treatment for OLP were excluded from the study. 
All cases were reviewed and the diagnosis was 
confirmed according to the histopathological 
criteria defined by WHO (2003).  

 
Immunohistochemistry procedure: 
For immunohistochemical staining, 4μm FFPE 
tissue sections were deparaffinised and quenched 
in endogenous peroxidase enzyme for 10 min 
duration followed by immunostaining using the 
monoclonal mouse anti-human primary 
antibodies against CD4 & CD8 (Thermo 
Scientific). Heat induced epitope retrieval was 
done using antigen retrieval machine (Biogenex) 

using citrate buffer. Antigen-antibody signal 
amplification was achieved by using an indirect 
enzyme labelled method by using a 3, 
3’diaminobenzidine (DAB) as the chromogen. 
Sections of lymph node were used as positive 
controls.  

 
Immunohistochemical evaluation: 
The quantitative assessment was performed by 
selecting 5 representative fields at high 
magnification (40x) for each case. 
Photomicrographs of each field were captured 
and transferred onto the computer system for 
analysis using a digital grid using image analysis 

software (Olympus Magnus MLX series).1000 
mononuclear immune cells in 5 HPF in basement 
membrane zone were counted for each case and 

the total number of cells and the number of 
positively stained cells were recorded.  
The pattern, intensity and distribution of IHC 
staining of all the test and control sections were 
evaluated using a light microscope under various 
magnifications (up to 40x).The staining intensity 
was graded into four groups: 0- No staining, +  
(Weak, <10% cells stained),++ ( Moderate, 10-49% 
cells stained) and +++  (Strong, 50% or more cells 
stained). 

 
RESULTS 
CD4 positive T-lymphocytes and CD8 positive T-
lymphocytes showed membranous or cytoplasmic 
staining in all the study cases. There was no 
difference in the distribution of the type of 
immune cells between reticular and atrophic-
erosive OLP cases. However, CD4 positive cells 
were seen more predominantly in the 
subepithelial region while CD8 positive cells were 
diffusely distributed  in the connective tissue in 
both reticular (Fig. 1,2) and atrophic-erosive 
variants of oral lichen planus (Fig. 3,4) study 
cases. 

 

 
Fig. 1: Photomicrograph showing CD8 positive lymphocytes in the subepithelial region in reticular oral 

           lichen planus (40x). 
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Fig. 2: Photomicrograph showing juxtaepithelial distribution of CD4 positive T- lymphocytes in reticular oral lichen 
planus (40x). 

 
 

 
Fig. 3: Photomicrograph showing diffuse distribution of CD8 positive lymphocytes in atrophic-erosive  
           oral lichen planus(40x). 
 

 
Fig. 4: Photo micrograph showing CD4 positive lymphocytes in atrophic-erosive oral lichen planus in the deeper 
connective tissue (10x). 

 
The mean number of CD4 positive cells were 
higher (58.20± 32.24) in atrophic-erosive in 
comparison to reticular lichen planus cases 

(41.20± 31.58) and control group (30± 6.78) 
(Graph1). The mean number of CD8 positive cells 
were also higher (210.20± 24.68) in atrophic-
erosive in comparison to reticular lichen planus 

cases (147.10± 29.37) and control group 
(24.20±7.60) (Graph1). Both the observations 
were statistically insignificant (p >0.05). 

The staining intensity was assessed for CD4 
positive and CD8 positive cells and it was 
observed that most of the study cases showed 
weak staining for CD4 positive cells in reticular 



Quantitative and qualitative analysis of T- lymphocytes in varying patterns of  
oral lichen planus - An immunohistochemical study ________________________________________Juneja S, et al. 

J Dent Specialities.2015;3(1):29-35                                                                                                        32 

lichen planus group while predominantly 
moderate staining intensity was seen in atrophic 
lichen planus cases(Graph 2). CD8 positive 

lymphocytes showed stronger staining intensity 
in reticular as well as in atrophic erosive lichen 
planus study groups (Graph 3). 

 
         
 

 

                        Graph 1: Mean number of CD4 and CD8 positive T- lymphocytes in study groups 

 

                    Graph 2: Staining Intensity of CD4 positive T- lymphocytes in the Study Groups 
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          Graph 3: Staining Intensity of CD8 positive lymphocytes in the Study Groups 

DISCUSSION 
Oral lichen planus (OLP) is presently considered 
a chronic disease of unknown etiology and with a 
multifactorial pathogenesis. The reticular form of 
lichen planus, which is the most common type, is 
characterized by numerous interlacing white 
keratotic lines or striae that produce an annular 
or lacy pattern. The buccal mucosa is the site 
most commonly involved and demonstrates striae 
typically in a symmetric pattern bilaterally. Other 
sites involved may be tongue followed by gingiva 
and the lips.  In the erosive form of lichen planus, 
the central irregular ulceration is usually covered 
by a fibrin plaque or pseudomembrane, often 
surrounded by fine radiant keratinized striae with 
a networked appearance. In the atrophic form, 
diffuse red lesions are exhibited and it may 
resemble the combination of two clinical forms, 
such as the presence of white striae characteristic 
of the reticular type surrounded by an 
erythematous area.10,11 

The modified WHO (2003) clinical criteria include 
bilateral presence of symmetrical lesions and 
white reticular lesions. The lesions may be 
atrophic, erosive, bullous or manifest in the form 

of plaque, appearing along with reticular lesions 
in a given area of the oral cavity. A classic case of 

lichen planus must satisfy the clinical criteria. 
Lesions that simulate a lichen planus but do not 
meet the modified WHO criteria are considered to 
be clinically compatible with lichen planus.12 
Sinon et al confirmed the predominance of T 
lymphocytes over B lymphocytes, as has been 
previously shown by other studies (Hirota et al. 
1990; Jungell et al. 1989; Walsh et al. 1990).13-16 

The present study showed significantly higher 
number of T lymphocytes in OLP as compared to 
control cases. Also, in the present study, the 
number of CD8 positive cells were higher than 
CD4 positive cells in OLP cases  

 
in all clinical variants (Graph 1). Dorrego et al17 
and Khan A et al18 have also observed that higher 
number of CD8 positive T cells/ mm2 compared 
to CD4 positive T cells. Contrary to this, some 
studies have shown a higher proportion of CD4 
positive helper T lymphocytes compared to CD8 
positive cells.  Previous studies by Bhan AK et al19 
have related cellular distribution with disease 
progression. In early lesions, there was an influx 
of CD4 positive helper T lymphocytes whereas in 
cases with longer duration there was a 
substantial increase in CD8 positive cytotoxic T 
cells which were associated with membrane 
disruption.16,20,21 

The present study also showed CD8 positive T- 
lymphocytes and CD4 positive T-lymphocytes 
constitute higher proportion of cellular infiltrate 
in atrophic-erosive lichen planus as compared to 
reticular lichen planus. Brant et al (2012)12 found 
increased apoptosis of epithelial cells in basal and 
parabasal layer and number of lymphocytic 
infiltrate in the stroma of erosive lichen planus as 
compared to reticular form which contributes to 
decrease thickness of epithelium, facilitating 

erosion and ulceration corresponding to the 
aggressive clinical form in the former group. The 

author supported the above finding by stating 
that positive correlation between number of 
lymphocytes in inflammatory infiltrate and 
apoptosis in the epithelium in erosive OLP shows 
cause-effect association which seems to confirm 
that lymphocytes within the infiltrate are 
responsible for apoptosis of epithelial cells 
whereas minor symptoms, less inflammation and 
thereby less epithelial apoptosis in reticular OLP 
can be associated to the negative correlation 
between apoptosis in the inflammatory infiltrate 
and in the epithelium.22 
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Karatsaidise et al. (2003) proposed that reduced 
epithelial thickness is not related to apoptosis but 
it may be contributed to abnormal or premature 
terminal differentiation of the keratinocytes 
which causes sloughing off keratinocytes from 
the epithelial surface. This pathological change in 
the epithelium (reduced epithelial thickness) 
possibly could be correlated to the production of 
different cytokines and growth factors (TNF-
α,IFN-γ & IL-2) by inflammatory infiltrating cells 
mainly lymphocytic in nature.23 

Carewicz et al(2008)24 showed that in initial 
lesions, corresponding with reticular forms of 
OLP, the predominant lymphocyte subset 

constitute CD4 positive T-lymphocytes, whereas 
in more advanced atrophic-erosive lesion the 
number of CD8 positive T-lymphocytes cells 

increases substantially as seen in the present 
study as well. 

The staining intensity of CD8 positive and CD4 
positive immune cells showed strong staining in 
OLP cases than controls in the present study. 
Among the OLP cases, atrophic-erosive group 
showed strong staining compared to reticular 
type and was found to be statistically significant 
for CD8 positive cells (Graph 3&4). Most authors 
support the idea that immune system allows 
proliferation and activation of T lymphocytes 
which are involved in OLP (Porter et al. 1997; 
Sugerman et al. 2002; Thornhill 2001; Walsh et 
al. 1990)16,20,25,26 Macrophage migration 
inhibitory factor(MIF) released from T-cells and 
macrophages, suppresses the transcriptional 
activity of the p53 tumor suppressor protein. This 
along with MMP-9 (released from T-cells) and 
keratinocyte TGF-β1 may promote carcinogenesis 
in OLP. 27  

 
CONCLUSION 
The number of CD4 positive and CD8 positive T 
lymphocytes were higher in OLP cases as 

compared to normal cases showing strong 
evidence of immunological mechanisms involved 
in the pathogenesis of OLP. Increase in CD4 and 
CD8 positive T lymphocytes in atrophic-erosive 
group in the present study explains the probable 
role of these subsets of immunological pathways 
in chronicity and malignant transformation rate 
of OLP.  
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