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Introduction

Abstract

Background: Proliferating cell nuclear antigen (PCNA ) is a nuclear protein synthesized in the late
GI and S-phase of the cell cycle. Immunodetection of this protein represents a useful marker of the
proliferation status of lesions. Aims: The aim of this study is to evaluate the immunohistochemical
expression of PCNA in oral lichen planus (OLP) and to assess the PCINA expression in a different
layer of epithelium in different types of OLP. Subjects and Methods: A total of 96 cases of
histologically proven OLP, 32 cases each of erosive, reticular and plaque type were selected. Two
sections were talen from each one for H and E. Other sections were stained according to super
sensitive polymer horseradish peroxidase method for identifying PCINA expression. Results: Of the
three types of OLP, erosive type showed higher expression of PCNA (average 66.8%, minimum
of 55% and maximum of 80.3%) followed by reticular (average 37.7%, minimum of 26% and
maximum of 47%) and plaque type (average 17%, minimum of 5% and maximum of 25%)
indicating increased proliferative activity. The erosive type also showed higher expression of
PCNA in all the layers of epithelium followed by reticular and plaque type. Conclusion: PCNA is
a good marlker to indicate proliferation status of disease. Out of three types, erosive type possess
more proliferative ratio, chances of malignant changes is more in this type.
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known as “Wickham’s striae.” Patients with reticular lesions
are often bilateral and asymptomatic. Plaque type of OLP

Oral lichen planus (OLP) is the most common mucocutaneous
condition presenting in the oral cavity.l'! This condition was
first described by Wilson in 1869. OLP affects 0.1-4% of
the world’s population and 1.5% of Indian population. It is
predominantly found in the middle age, but occasionally
children are also affected.?!

OLP has been categorized into several clinical forms. The most
common is the reticular type, which present as white striae
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appears as a homogenous white patch resembles leukoplakia.
This form may range from slightly elevated, smooth lesions
to slightly irregular lesions, which may be multifocal. Erosive
OLP presents as irregular erosion or ulceration covered with
a fibrinous plaque. The periphery of the lesion is usually
surrounded by reticular or finely radiating keratotic striae. It
is often associated with a burning sensation and pain and it
is exacerbated by trauma and food particularly hot, spicy and
acidic foods.!'

Malignant transformation of OLP has become much of
controversy when the first case of gingival cancer was reported
in a patient with OLP in 1910. Few studies have suggested that
OLP has increased malignant transformation, based on these
studies the World Health Organization has classified OLP as a
potentially malignant disease.”! Some authors, however, argued
that such transformation has not been sufficiently documented
to justify this classification. According to these authors, more
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precise criteria are needed to diagnose OLP, especially from
a histopathological standpoint.

In several types of oral cancer, the evaluation of the cell
proliferation rate brings important information regarding
diagnosis and prognosis. The enhancement of the proliferation
capacity may be one of the first indicators of malignant
transformation since it constitutes a key event for the
development of cancer.5®! The true malignant transformation
of OLP can be evaluated by analyzing the expression proteins
related to cell proliferation and apoptosis as alterations in these
proteins are essential for carcinogenesis. Proliferating cell
nuclear antigen (PCNA) is a useful protein marker to assess
proliferation status of lesions. Higher the cell proliferation rate,
the higher risk of malignant transformation. In this context,
OLP with increased PCNA can have a higher malignant
transformation risk.["

Subjects and Methods

Study design

On a total of 96 cases of previously diagnosed OLP of buccal
mucosa, 32 cases of each plaque, reticular and erosive were
collected. Cases of lichenoid dysplasia and lichenoid reaction
were excluded from the study. In our study, subjects were
considered after clinical and histopathological diagnosis and
before management as treatment by topical steroids would alter the
pathophysiology and thus significantly alter the results of this study.
All subjects gave their informed consent and ethical clearance was
obtained from local ethical committee. Histological sections
were prepared from paraffin embedded blocks. One section was
stained with Hematotoxylin and Eosin to verify histological
diagnosis according to Eisenberg criteria. Other sections were
stained according to super sensitive polymer horse radish
peroxidise (HRP) method for identifying immunohistochemical
expression of PCNA. Sections cut at four microns were floated on
to Poly-L-Lysine coated slides and incubated overnight at 58°C.
The sections were then deparaffinized in two changes of xylene
for 15 min each. Dexylinization was performed by immersing
the slides in two changes of absolute alcohol for 1 min each.
Sections were alcoholized by immersing the slides in 90% and
70% alcohol for 1 min each and then washed for 10 min and 5 min
each in tap water and distilled water respectively. Antigen retrieval
was carried out by placing the sections in citrate buffer and then
pressure cookerizing for 10 min. Pressure cooker was then cooled
for 20 min in the sink with water. Sections were then rinsed
with distilled water for 5 min and were then washed with two
changes of tris buffer solution (TBS) for 5 min each. To block the
endogeneous peroxidase enzyme activity, the sections were treated
with peroxidase block for 10-15 min and then again washed with
three changes of TBS for 5 min each. Sections were then treated
with power block for 15 min in order to block non-specific
reaction with other antigens. Sections were then drained and
covered with primary antibody against PCNA with dilution of
1:100 for 1 h to identify tumor markers by antigen-antibody
reactions and again washed with TBS as described earlier. To

enhance the reaction between primary and secondary antibodies,
sections were then treated with super enhancer for 30 min, again
washed with TBS. Enzymes were labeled by treating the sections
with super sensitive poly-HRP secondary antibody and washed
with TBS. Chromogen was then added to the sections for 5 min
to give color to the antigens and sections were again washed with
TBS. Sections were then washed with tap water for 5 min and
were counterstained with Hemotoxylin for 1 min and washed in
tap water, dried, cleared in xylene and mounted with Di-n-butyl
Phthalate in Xylene. Diagnosed lymphoma cases were taken as a
positive control for PCNA expression and for negative control the
primary antibody was omitted during the Immunohistochemical
staining.”

Eisenberg (2000) histopathological criteria for the diagnosis
of OLP, included as essential and non-essential findings.!"”’

Essential findings are presence

e Liquefied baseline layer

e Intense lymphocyte infiltration in layers underlying the
epithelium with effacement of the baseline layer

e Normal epithelial cell maturation.

Other findings (non-essential)

Interpapillary crests in a “saw tooth” shape
Hyperparakeratosis

Civatte bodies

Separation of the epithelium of the lamina propria.

Exclusion criteria

Cells with large and/or hyperchromatic nuclei
Presence of dyskeratosis

Increased number of mitoses or atypical mitoses
Projection of epithelial “drop-like” cones
Absence of liquefied baseline layer

Loss of epithelial stratification

Heterogeneous inflammatory infiltrate
Extension of infiltrate to deeper layers
Perivascular infiltrate.

Regarding PCNA expression, the cases were classified according
to the number of positively stained cells per 1000 counted cells
in all epithelium layers (basal, intermediate and superficial
layers) as: Positive (more than 5% of cells were stained) and
negative (less than 5% of cell stained) [Figures 1-3].

In a slide 3-4 fields were selected and counted and data was
statistically analyzed by Tukey honestly significant difference
test. Overall data was found to be statistically significant.

Results

Out of the three varieties, erosive type (66.8%) showed higher
expression of PCNA followed by reticular type (37.7%) and
plaque (17%). It indicates proliferation activity was more in
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erosive lichen planus followed by reticular and plaque type.
In erosive type, minimum expression was 55% and maximum
expression was 80.3% standard deviation was 9.65. In reticular

:‘g'

Figure 1: Photomicrograph showing expression of proliferating cell

nuclear antigen in erosive lichen planus
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Figure 2: Photomicrograph showing expression of proliferating cell
nuclear antigen in plaque lichen planus

type minimum, PCNA expression was 26% and maximum
expression was 47.3%, standard deviation found to be 8.17.
In plaque variety, minimum expression of PCNA was 5.6%
and maximum expression was 25.6% standard deviation found
to be 6.3. Overall the values were found to be statistically
significant [Table 1 and Graph 1]. When erosive type was
compared with plaque type, mean difference was 49.7%,
erosive type to reticular type was 29.% and plaque type to
reticular type was —20.7% [Table 2].

When basal, intermediate and superficial layers were compared
in plaque type, reticular and erosive type of OLP, erosive type
showed higher expression of PCNA in basal, intermediate and
superficial layers followed by reticular and then plaque in all
respective layers [Graph 2].

Discussion

Lichen planus is relatively common, chronic inflammatory
mucocutaneous disease affecting the oral mucosa. The oral
lesions of lichen planus shows different clinical patterns
than those of cutaneous counterpart and are categorized as
reticular, papular, plaque, atrophic, erosive, and bullous forms.
Malignant transformation of OLP, especially the erosive
variety, has been suggested, but the premalignant potential of
lichen planus is still controversial.[>!!]

Histopathologically plaque type of OLP shows thick layer of
hyperkeratosis and band like inflammatory cell infiltration in
the lamina propria. Erosive type shows ulcerated and atrophic
epithelium, a broad eosinophillic band is present below the
covering epithelium.!'?

According to Mignogna et al., chronic inflammation in case
of OLP, generates a cytokine-based micro environment that
affects epithelial cell survival, growth, proliferation and
differentiation; this may consequently contribute to cancer
initiation, promotion and progression.!'*’

Table 1: Expression of PCNA in percentage in all three
varieties in OLP

Types N Mean Standard Minimum  Maximum

of OLP in% deviation in% in%
in%

Erosive 32 66.8 9.6 55 80.3

Plaque 32 17 6.3 5.6 25.6

Reticular 32 37.7 8.1 26 47.3

P<0.001. PCNA: Proliferating cell nuclear antigen, OLP: Oral lichen planus

Table 2: Multiple comparisons of PCNA expression in
three types of OLP (in %)

Figure 3: Photomicrograph showing expression of proliferating cell

nuclear antigen in reticular lichen planus

(1) Group to (J) Mean P
Group difference (I-J) vhs
Erosive to plaque 49.7 <0.001
Erosive to reticular 29 <0.001
Plaque to reticular -20.7 <0.001

PCNA: Proliferating cell nuclear antigen, OLP: Oral lichen planus
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Graph 1: Expression of proliferating cell nuclear antigen in percentage
in all three varieties in oral lichen planus

PCNA is an enzyme related to the proliferative state of the
cell because of its close association to components of the cell
cycle. However, the PCNA expression may be associated with
deoxyribonucleic acid (DNA) repair process or stimulated
by such growth factors like cytokines. Because of its long
half-life, PCNA may be detected in cells that have left the
cell cycle.l'

According to Mitamura et al., expression of PCNA is
more in reticular and plaque type than atropic type and
normal buccal mucosa.l'! In contrast to this, our study
there was increased expression of PCNA in erosive type
followed by reticular and plaque type. On the other hand
Sousa et al.,!” found that 58.33% of lichen planus were
positive for PCNA and 83.33% were positive in epithelial
dysplasia. This suggests that there is increased potential
for malignant transformation in both lichen planus and
epithelial dysplasia. In contrast to this, our study verified
the expression of PCNA in different types of OLP. All types
of OLP were positive for PCNA, out of the three types of
OLP; erosive type has more potential for malignancy as
compared with plaque and reticular types.

According to Lee et al., PCNA expression was higher in the
atrophic form compared to the other forms, this suggests that
the atrophic form has a higher malignant potential.''* Da Silva
Fonseca and do Carmo evaluated the expression of PCNA
in lichen planus, keratosis and normal oral mucosa. PCNA
expression were higher in all layers of lichen planus than in
both keratosis and normal oral mucosa, it indicates that the
keratinocyte proliferation index is higher in lichen planus
than in keratosis and normal mucosa.!'*! These results were in
accordance with our study.

In the present study, we assessed PCNA expression in a
different layer of epithelium in different forms of OLP (basal,
intermediate and superficial layers). It was found that erosive
type showed higher expression of PCNA in all the layers
followed by reticular and plaque type. Positive cell for
PCNA in the superficial layer of epithelium suggests possible
alterations in cell differentiation mechanisms, step essential
to the malignant transformation of epithelium.®
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Graph 2: Comparison of expression of proliferating cell nuclear antigen
in all three layers of oral lichen planus

Conclusion

PCNA is a good marker to assess proliferation status of
lesions. Its expression is associated with DNA repair process,
initiation, promotion and progression of cancer. Out of three
types of lichen planus, erosive type showed greater PCNA
expression, followed by reticular and least in plaque type.
This correlates with its greater proliferative ratio and increased
chances of malignant transformation. This study thus
emphasizes the need for timely management and long-term
follow-up with erosive type when compared with reticular
and plaque type.

Regarding the PCNA expression in different cell layers, the
positive cell for PCNA in the superficial layer of epithelium
suggests possible alterations in cell differentiation mechanisms,
a step essential to the malignant transformation of epithelium.
In the future, more studies are required to determine the
significance of PCNA expression in various layers.
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