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Abstract

Background: Oral lichen planus (OLP) is a T-cell mediated chronic inflammatory oral mucosal
disease of unknown etiology. Dendritic cells are thought to be involved in the pathogenesis of the
lesion possibly by the recruitment and activation of T-lymphocytes. Fascin is a 55-kd globular actin-
cross linking protein that detects the mature dendritic cells.

Aim: To determine the role of dendritic cells in the pathogenesis of oral lichen planus (OLP) by using
IHC marker Fascin.

Materials and methods: A retrospective study was conducted on 20 formalin- fixed, paraffin-
embedded tissue blocks, including normal oral mucosa (10 cases) and oral lichen planus (10 cases).
Immunohistochemical staining was done by using marker Fascin and number of positive cells was
observed in the standardized areas of submucosa.

Results: In the present study, increased number of positive cells in the OLP as compared to NOM and
the p-value was found to be statistically significant.

Conclusion: Mature dendritic cells are considered to play an important role in the pathogenesis of
OLP.
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Introduction

Lichen Planus was derived from the Greek word
leikhén, meaning "a tree moss” and the Latin
word planus, meaning “flat” [1]. It was first
described by British physician Erasmus Wilson
in 1869 and it is thought to affect 0.5-1 per cent
of the world’s population [2]. Oral lichen planus
is a chronic inflammatory disease that affects the
skin as well as mucous membrane. Oral lichen
planus is the mucosal counterpart of cutaneous
lichen planus. It occurs most frequently in the
fourth decade of life and affects women more
often than men in a ratio of 1.4:1 [3-5].
Clinically, it appears as reticular, papular,
plaque-like, erosive, atrophic or bullous types. In
the oral cavity, the buccal mucosa, tongue and
gingiva are most commonly involved and they
may appear weeks or months before the
appearance of cutaneous lesions. The skin lesions
appear as violaceous, flat-topped papules in
ankles, wrist and genitalia however typically, the
facial skin is spared [6, 7]. In the oral cavity, the
lesion appears as a radiating white, gray, velvety,
thread like papules in a linear, annular and
retiform pattern forming typical lacy, reticular
patches, rings and streakes. A tiny white elevated
dot is present at the intersection of white lines
known as Wickham striae as compared to striae
of Wickham seen in the skin [2, 8, 9].

Both specific and non-specific mechanisms may
play an important role in the etiopathogenesis of
oral lichen planus. Specific mechanisms
comprised of antigen presentation by basement
layer keratinocytes and cytotoxic T lymphocyte
that resulted in death of antigen-specific
keratinocytes, however non-specific mechanisms
involved in mast cell degranulation and matrix
metalloproteinase activation. These combined
mechanisms, then cause T lymphocytes
accumulation in the lamina propria underlying
the epithelium, intraepithelial T lymphocytes
migration, breakdown of basement membrane
and keratinocyte apoptosis, all of which are

characteristic features of oral lichen planus [3].
Dendritic cells (DC) play a key role in these
immunopathological features with respect to
antigens presented to T-cell [10].

Fascin is a 55-kDa actin binding protein that
helps in forming actin bundles. They also play an
important role in cell transformation and in
increasing cell motility. Fascin antibody detect
mature dendritic cell, histiocytes, smooth muscle
cells, endothelial cells, squamous epithelial cells
and the lining of the splenic sinuses [11, 12]. The
aim of the present study was to determine the
role of dendritic cells in the pathogenesis of oral
lichen planus (OLP) by using IHC marker
Fascin.

Materials and methods

A retrospective study was conducted on 20
formalin fixed paraffin embedded tissue blocks
comprising of 10 cases of normal oral mucosa
and 10 cases of oral lichen planus
histopathologically diagnosed (using
hematoxylin and eosin) and retrieved from
archives of the Department of Oral Pathology
IDST College, Modinagar and from a private
laboratory in Jaipur in the year 2016. These
blocks were selected randomly from the archives
and histologically (using H & E stained sections)
confirmed as normal oral mucosa and oral lichen
planus.

Inclusion criteria: Patients with clinically and
histopathologically diagnosed OLP and normal
healthy subjects were taken as controls.
Exclusion criteria: Patients with OLP on
medication for other systemic diseases and
pregnant women with OLP.

The study and control samples were subjected to
immunohistochemical marker fascin and to
evaluate the expression of mature dendritic cells
in the submucosa.
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Two to three serial sections of 3 um thickness
were made, taken in pre-coated (3- Aminopropyl
triethoxy silane) slides for
immunohistochemistry. The slides were placed
on the slide racks and then into the hot air oven at
a temperature of 55 °C to 65 °C for half an hour
to melt the wax and for the adhesion of the
sections onto the slide. The sections were
cleared by passing them through 3 changes of
xylene for 5 minutes each. The sections were
rehydrated following a routine protocol and kept
in tap water for 10 min. Heat antigen retrieval
procedure was done under citrate buffer of pH 6
using pressure cooker. After cooling, the sections
were treated with 3% hydrogen peroxide and
power block for 10 min in each to reduce
nonspecific binding. The sections were incubated
with mouse monoclonal anti-human primary
antibodies raised against fascin (Biocare Medical
manufacture’s) for 30 min. Then, slides were
washed in phosphate buffered saline and treated
with polyhorseradish peroxidase enzyme for 30
min. Immunostaining was developed by treating
the sections with freshly prepared
diaminobenzidine (3,3'-diaminobenzidine

tetrahydrochloride) solution for 5 min, and the
excess chromogen was removed by rinsing. The
slides were immersed in Mayer’s hematoxylin
for 4 minutes and then washed gently under
running tap water for about 10 minutes. The
sections were dehydrated in graded alcohol,
cleared with xylene, and mounted using DPX.
All the sections were determined under the light
microscope at 100X magnification by two
observers so as to eliminate subjective bias.

Evaluation of the staining: Presence of brown
coloured precipitate of cytoplasmic staining as
well as cell body with at least well-visualized
dendrites  was  indicative  of  positive
immunoreactivity. Fascin antibody also reacted
with the basal, parabasal and suprabasal layers of
epithelium (Figure - 1). Antibody positive cells
were counted manually at high power (400X) in
five different randomly selected fields in the
submucosa specimens. The slide was moved in a
single direction from left to right of every slide
S0 as to avoid repetition of already examined
fields.

Figure - 1: Photomicrograph showing fascin expression in A) Normal oral mucosa and B) Oral lichen
planus (100X).

Table - 1: Interobserver reliability analysis for fascin immunostaining.

Reliability Analysis

Cronbach’s a Test

Fascin

Observer 1 & Observer 2

0.993
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Results

Data on immunohistochemical expression of
Fascin in all tissue sections was collected and
statistically analysed with the help of SPSS
software (statistical package for social sciences)
version 19.0 using mean, standard deviation,
independent T test, Post hoc Bonferroni test and
Cronbach’s alpha reliability test. A probability
value of < 0.05 was considered to be statistically
significant. A good interobserver reliability was
observed on applying Cronbach’s alpha

reliability test to the observations obtained from
all two observers for the assessment of fascin
expression (Table - 1). The mean * standard
deviation (SD) of fascin positive cells in normal
oral mucosa was reported to be 3.86 £ 0.56 and
in oral lichen planus cases was 19.97 + 6.52. A
significant correlation (p < 0.001) was observed
between the mean of fascin positive cells in
normal oral mucosa and in oral lichen planus
(Table - 2).

Table - 2: Comparison between fascin expression in normal oral mucosa and in oral lichen planus.

Group Fascin positive cells
Mean SD
NOM 3.86 0.56
OLP 19.97 6.52
Independent t test 8.442
p — value <0.001
Group Fascin positive cells [Post hoc Bonferroni (p — value)]
Group 1 vs Group 2 <0.001

SD- Standard deviation, NOM- Normal oral mucosa, OLP-Oral lichen planus

Discussion

OLP is a T-cell mediated autoimmune disease in
which the auto-cytotoxic CD8+ T cells cause
apoptosis of the basal cells of the oral epithelium.
In this disease, the mechanism involves
keratinocyte antigen expression or unmasking of
an antigen that may be a self-peptide or a heat
shock protein. Following this, T cells (mostly
CD8+ and some CD4+ cells) migrate into the
epithelium either due to random encounter of
antigen during routine surveillance or a
chemokine-mediated migration toward basal
keratinocytes [3, 13, 14].

Dendritic cells (DCs) are specialized antigen
presenting cells that originate from bone marrow
progenitor cells, and also play an essential role in
bridging innate and adaptive immune responses
[15]. DCs have the ability to migrate to lymph
nodes and present captured antigens in the form
of peptides bound to MHC class molecules. DCs
exist in two stages of maturation. Immature cells
are present all over the body where they act as
sentinels, continuously taking up antigen and

undergoing activation. Activation leads to the
secretion of  pro-inflammatory  cytokines,
resulting in up-regulation of co-stimulatory
molecules and migration to the Iymph nodes.
During their maturation, DCs lose their antigen-
capturing capacity and become mature immuno-
stimulatory cells which have the ability to
activate naive T cells that differentiate to either
Thl or Th2 cells in a regional lymph node. DCs
also present antigens to some of memory T cell
[16, 17].

Fascin is a 55-kDa, actin-bundling protein that
regulates the rearrangement of cytoskeletal
elements, and the interaction between the
cytoskeleton and the cell membrane in response
to extra or intracellular signals. Fascin antibody
especially detects mature DC, histiocytes,
smooth muscle cells, endothelial cells and
squamous epithelial cells [18].

In the present study, we determined mature
dendritic cells in the control oral epithelium as
well as in OLP tissues using
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immunohistochemical marker, Fascin. In this
study, increased number of fascin positive cells
in oral lichen planus as compared to normal oral
mucosa with a statistically significant p-value.
These results were in accordance with the study
carried out by Mukae S, et al. [19]. They
signified that mature DC (fascin+) were
recognized in the submucosa specimens but not
observed in the epithelium from OLP or control.

In this study, we have shown that fascin
expression is critical in the antigen presentation
activity of mature DC in oral lichen planus. In
the present study, we observed that fascin
expression is strongly correlated with DC
maturity. Furthermore, we found that fascin
expression plays a significant role in the function
of DC antigen presentation to CD4+ T cells.
Thus, mature dendritic cells (DC) play an
important role in the immunopathogenesis of oral
lichen planus.

Conclusion

In the present study, fascin positive cells were
more in OLP as compared to NOM. Mature
dendritic cells are considered to play an
important role in the pathogenesis of OLP with
respect to antigen presentation to T cells.
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