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Lichen planus is a chronic inflammatory disease of the skin and mucous
membrane of the oral cavity (SOPR), characterized by the appearance of papules on
the skin and mucous membrane of the oral cavity and accompanied by itching. In
the general structure of dermatological morbidity, the lesion of the skin is 2.5%, and
the oral mucosa is 35%. [2,3,4,13]. Morphological elements of CPL can sometimes
precede the appearance of skin rashes or may remain the only sign of the disease.
When the SOPR is affected, 62-67% of patients are women aged 40-60 years.
Modern literature sources [1,15,18] indicate the significant role of various general
and local factors in the etiology of lichen planus: anxiety, stress and depressive
disorders, medications, human papillomavirus, Epstein—Barr, human herpes,
human immunodeficiency virus (HIV), hepatitis B and C, microorganisms
(Helicobarter pylori, Candida albicans), periodontal pathogens [5,6,8,19]. Local
adverse factors of the oral cavity, such as poor oral hygiene, hyposalivation, and
dental row defects, play a major role in the pathogenesis of CPL and the
aggravation of its course. CPL is a multifactorial polyethological disease, in the
development of which immunological, neuroendocrine, intoxication and metabolic
factors are important [7,20,14,17]. There are several theories of the development of
CPL: viral (infectious), hereditary, immunological, neurogenic, endocrine and
metabolic disorders, traumatic, autoimmune, medications, and others.

According to the international classification of dental diseases ICD 10, the
following are distinguished: 143 - Lichen planus erythematosus; L43.1 - Lichen
planus bullosa; L43.1X - Manifestations in the oral cavity; L43.2 - Lichenoid reaction
to the drug; L42.2X - Manifestations in the oral cavity; L43.8 - Other lichen planus;
L43.80 - Papular lichen planus in the oral cavity; L43.81 - Reticular lichen planus in
the oral cavity; L43.82 - Atrophic and erosive lichen planus in the oral cavity; L43.83
- Manifestations of lichen planus (typical plaques in the oral cavity); L43.9 - Lichen
planus, unspecified.

The classification of CPL according to N.F.Danilevsky and L.I.Urbanovich
(1979) is based on parallels between the clinic and the data of stomatoscopic,
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luminescent, cytological, histological, and histochemical studies. The authors
distinguish five forms of CPL on the SOPR and the red border of the lips:
hyperkeratous (typical); warty; erosive; pemphigoid; ulcerative. Some clinical
forms of CPL are facultative precancers and can become malignant. In this regard,
for

The immunohistochemical method using the Ki67 marker is used to assess the
proliferation of epithelial cells of the oral mucosa and predict the course of various
forms of CPL. [9,10,11,12,16].

The purpose of the research was to evaluate cell proliferation by analyzing
Ki67 expression in 40 cases of lichen planus of the oral mucosa.

Research materials and methods. 40 paraffin blocks of patients with CPL
were used and examined for Ki67 expression using immunohistochemical staining.
The control consisted of 18 healthy individuals with normal and healthy oral
mucosa. After careful examination of the tissue samples, the number of positive
cells was calculated to assess the expression pattern. The data obtained were
statistically analyzed (P<0.05).

The study involved 122 patients with CPL, including 34 men (27.83%) and 88
women (72.1%) aged 20-29 years, 30-39 years, 40-49 years, 50-59 years, 60 years and
over. Of the total number of patients, 42 patients were diagnosed with ulcerative
form, including 6 men (14.28%), 36 women (85.71%); 24 patients had hyperkeratous
form, 4 men (16.66%), 20 women (83.33%); there were 19 patients with erosive form,
9 men (47.36%), 10 women (52.63%); 15 with warty form, 8 men (53.33%), 7 women
(46.66%), 22 patients had pemphigoid form, 7 men (31.81%), 15 women (68.18%).

In this scientific work, we conducted studies of 40 histological samples
obtained from the tissues of patients affected by CPL SOPR. Of the total number of
samples, there were 8 in each of the five clinical forms of CPL: typical - reticular
(reticular), warty (verrucosus), erosive (erosive), pemygoid (bullosus) and
ulcerative (ulcerative). Each of these forms is characterized by specific clinical
manifestations and differs in varying degrees of severity and activity of the
inflammatory process.

The results obtained were classified as follows:

* "+" <10% — low proliferative activity,

* "+4+"10-20% — moderate proliferative activity,

* "+++" >20% — high proliferative activity.

The process of conducting an immunohistochemical (IHC) study includes
several successive stages, each of which is important for qualitative analysis and
obtaining reliable results. A histological examination was performed to determine
the likelihood of dysplasia and the development of malignant transformation.
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To do this, after local infiltration anesthesia with a scalpel, a tissue sample
with a thickness of 4 microns was taken, placed on polylized slides, at the stage of
dewaxing, the sections were melted with paraffin in a thermostat at a temperature
of 55-60 ° C for 60 minutes, dehydration was carried out using 960 ethanol. The
sections are washed with distilled water for 3 minutes, then incubated with
primary antibodies to the molecular marker with sections, binding to the antigen.
Tris buffer washing was carried out for 5 minutes, DAB was used as a chromogen.
The immunohistochemical analysis was performed using an automated Bond
immunohistocessor from Leica (Australia), which ensured high accuracy and
reproducibility of the data obtained. The research materials were subjected to
statistical processing using methods of parametric and nonparametric analysis. The
accumulation, correction, systematization of the initial information and
visualization of the results were carried out in Microsoft Office Excel 2016
spreadsheets. Statistical analysis was performed using the IBM SPSS Statistics v.26
software (developed by IBM Corporation).

The results obtained and the discussion.

The average age of the patients was 54.3£1.3 years. The duration of CPL is
from 3 months to 9 years (on average 2.18+ 0.47 years). The number of patients
under one year was 28.8%, the number of patients aged 1 to 9 years was 71.2%,
which is 2.5 times more. The distribution of patients in the main group was 122.
The control group consisted of 18 healthy individuals

Table 1
Localization of lesion elements in patients with CPL
@opmbr KITJT hi
chi
LocalizatiH keratotic, P higoid,
ocallzatitilyperieratotic Warty, n=15 |erosive, n=19 emphigot ulcerous, n=42 squared
on n=24 n=22
abs M+m, % abs IM+m,% |abs M+m,% [abs M+m,% abs Mtm,% [x2 [P
+ +
cheeks [12 50+10,21 2 (13,338,788 §2'11_11'310 45,45+10,62 (14 33'33_7'2 3'21 2’05
Ret 1 42,11+11,3 11,4 (0,02
CHOMONS 133334960 b [13,3348,7818 10 4545+10,62 [16 [38,1+7,49
ar region 3 55 2
19,05+6,0 (13,0 0,01
Tongue 2 |8,33+5,64 (9 60+12,65 2 [10,53+7,041 4,55+4,44 3 § 0 h
vermilio
3,00 10,55
n border?2 [8,33+564 2 [13,33+8,78[1 |5,26+5,12 1 [4,55+4,44 |4 9,52+4,53 0 s
of the lip
p 2= 12,000; p =x2= 9,800; p ={x2= 9,000; p =[x2= 14,727a; p =[x2= 8,667; p =
0,007 0,020 0,029 0,002 0,034
P x2 Pearson’s = 26,833; p = 0,008
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As can be seen from Table 1, the localization of the elements of the lesion of
the SOPR demonstrated that the cheeks are more often affected. Thus, in 46 (37.7%)
patients with CPF, the mucous membrane of the cheek (18.03%) is affected
(x2=9.217; p=0.056); the retromolar region is affected in 44 (36,0%) (y2=11,455;
p=0.022). The tongue is affected in 22 (18.03%) patients (}2=13.00; p=0.011); the red
border of the lips is affected in 10 (8,19%) (y2 ==3,000; p=0.558) of patients with
CPR.

As a result of the study of anamnestic and clinical data, the following variants
of the course of CPL were identified (Pic.1):

1. Periodic relapses (1-2 times a year) were observed in 54 (44.26%);

2. Frequent relapses (3-4 times a year) were observed in 43 patients (35.24%);

3. Very frequent relapses (more than 5 times a year) were observed in 25
patients (20.49%).

OueHb YacTble peumansbl bonee 5 pas B rog, 20,49
25
YacTtble peunamsbl 3-4 pasa B rog, 35,24
43
MNepuoanyeckme peunamsbil-2 pasa B rog, 44,26
54

0 10 20 30 40 50 60

Pic. 1. Recurrence rate of CPL

Table 2.
Clinical forms of CPL SOPR
Gender
Chi-square
CPL Forms Male Female
abs M+m, % abs M+m, % 12 P
Hyperkeratotic 4 16,6717,61 20 83,3317,61 10,667 0,001
Warty 8 53,33+12,88 7 46,67+12,88 0,067 0,796
erosive 9 47,37+11,45 10 52,63+11,45 0,053 0,819
Pemphigoid 7 31,8249,93 15 68,18+9,93 2,909 0,088
ulcerous 6 14,29+45,4 36 85,7145,4 21,429 0,000
P x2=2,176; p = 0,703 x2=29,614; p=0,000
P x2 Pearson’s = 13,956; p = 0,007
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In total: 34 \ 27 87+4,06 \ 88 \ 72,13+4,06

P x2 = 23,9026; p = 0,000

Among the patients with CPL studied in this study, the most common form is
the ulcerative form. 42 (34,42%) (x2=21,429; P=0.000); there were 24 patients with a
typical form (29,67%) (x2=10,667; P=0.001). The warty form of CPL occurred in 15
patients (12,29%) (x2=0,067; P=0.796); erosive form was observed in 19 patients
(15,57%) (x2=0,053; P=0.819); the pemphigoid form occurred in 22 patients (18,03%)
(x2=2,909; P=0.088) (Table 2). The WHO criteria (2017) were used to determine
edema, while some of the studied material showed signs of dysplasia. Dysplasia
was detected in 63.3% of cases with pemphigoid, in 20% with ulcerative, in 10%
with erosive, and in 6.7% with warty CPL. Interestingly, dysplastic changes in the
form of mild changes in up to two thirds of the epithelium were detected among
the studied patients with CPL.

Results of immunohistochemical studies

Mucosal samples showed a positive brown reaction to Ki67. This is a nuclear
reaction in the basal cells of the integumentary epithelium and inflammatory cells
of the lymphocytic group. In the normal, i.e. healthy oral mucosa, the reaction in
the surface epithelium was detected only in the basal and suprabasal layers (Pic. 2).

Pic.2. Ki67 expression is the hyperkeratous (typical) form of Ki67. Staining:
immunohistochemistry using DAB chromogen. Ki67 receptor: moderate
expression. Scale: 10%, increased to 400x.
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The expression of .I.<i67, a marker of cell Aproliferation in the ;cyp-ical form of

CDL, was moderately increased in the basal and parabasal layers of the epithelium
(approximately 20-30% of positive cells). This indicator indicates the presence of
moderate cell hyperplasia, which is characteristic of the hyperkeratous form of the
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disease. With relatively stable inflammation, it indicates a progressive, but not
aggressive process.

The immunohistochemical features of the warty form of CPL play an
important role in clarifying the diagnosis of the disease mechanism, as they allow
us to investigate molecular aspects that are not always visible in traditional
histological analysis. In particular, the antibodies used in immunohistochemical
reactions, in particular Ki67, help to analyze the most important aspects of the
pathogenesis of the warty form of KPL. With increased cell proliferation or
abnormal maturation of the epithelium, the external structure of the oral
epithelium is disrupted in the form of edema or dysplastic manifestations of mild,
moderate and severe degrees.

The immunohistochemical features of the warty form of CPL play an
important role in clarifying the diagnosis of the disease mechanism, as they allow
us to investigate molecular aspects that are not always visible in traditional
histological analysis. In particular, antibodies used in immunohistochemical
reactions, such as Ki67, help to analyze the most important aspects of the
pathogenesis of the warty form of KPL.

Pic. 3. Warty shape of the CPL. Ki67 expression. Staining:
immunohistochemistry using DAB chromogen. Ki67 receptor: moderate
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expression. Sc.a.le: 10x%, increaséd to 40x.

The expression of Ki67, a marker of cell proliferation in the warty form of KPL,
is usually moderate (approximately 30-40% of positive cells), however, active cell
proliferation in the basal and parabasal layers is observed in the epithelium of the
mucous membrane. This may be due to attempts by the epithelium to compensate
for cell loss and repair damaged tissue, which leads to the formation of
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hypertrophied papillomatous rashes. At the same time, a moderate increase in Ki67
expression indicates regulated cell proliferation, which distinguishes the warty
form from more aggressive forms of the disease with severe hyperplasia, for
example, ulcerative form (Pic.3).

The erosive form of lichen planus is manifested in the form of erosions,
covered with plaque and easily bleeds, often accompanied by a pronounced
inflammatory reaction and destruction of the surface layers of the epithelium,
which makes it one of the most severe forms of CDL. These changes most often
occur on the mucous membrane of the cheeks, tongue, gums and lips, causing pain,
especially when eating or talking. Erosions may be limited or spread to significant
areas of the mucous membrane.

Pic. 4. Erosive form of CPL. Ki67 expression. Staining: immunohistochemistry
using DAB chromogen. Ki67 receptor: low expression. Scale: 10%, increased to 40x.

The expression of Ki67, a marker of cell proliferation, was significantly

increased in the basal and parabasal layers of the epithelium (approximately 50-
65% of positive cells). This indicator confirms a high degree of cell proliferation,
which is associated with the body's attempts to repair damaged areas of the
epithelium, but the inflammatory process continues to destroy tissues, leading to
the formation of erosions (Fig.4).

Thus, the erosive form of lichen planus is characterized by pronounced
immune activation, high cell proliferation, and impaired apoptosis. These data
confirm that the erosive form is more aggressive and severe than the hyperkeratous
form, which requires more intensive treatment and monitoring.
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The pemphigoid form of lichen planus is manifested by the formation of large
bubbles on the mucous membranes, which can be filled with liquid and located
both on the surface of the mucous membrane and in deeper layers of the
epithelium. After their rupture, painful erosions and ulcers occur, which is
accompanied by acute pain, especially when eating and talking, and reduce the
quality of life of patients.

Pic. 5. The pemphigoid shape of Ki67. Staining: immunohistochemistry using
DAB chromogen. Ki67 receptor: high expression. Scale: 10x, increased to 40x.

In the pemphigoid form of lichen planus, inflammation affects not only the
epithelial layers, but also the subepithelial tissues, which leads to the formation of
blisters. These changes are the result of an autoimmune process in which antibodies
attack connective tissue and disrupt the integrity of the epithelium and contribute
to the formation of blisters. This disease can progress to more severe forms, such as
erosive or ulcerative form. The expression of Ki67, a marker of cell proliferation,
was significantly increased in the basal and parabasal layers of the epithelium
(approximately 60-75% of positive cells). This indicator indicates a high activity of
cell proliferation, which contributes to the formation of blisters and erosions, which
is characteristic of the pemphigoid form of CPL (Pic.5).

The ulcerative form of CPL can occur on the mucous membrane of the cheek,
the lateral surface of the tongue. At the same time, ulcers are noted, the surface of
which is covered with a fibrinous film, the edges are uneven, painful on palpation,
and moderate infiltration is noted around the ulcer. The ulcer is located around the
focus of epithelial dysplasia. The edges of this ulcer can be uneven, very painful on
palpation, and there
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is moderate infiltration around the ulcer (Pic. 6).

Pic. 6. Ulcerative colitis. Ki67 expression. Staining: immunohistochemistry
using DAB chromogen. Ki67 receptor: high expression. Scale: 10%, increased to 40x.

The ulcerative form of CPL is the most difficult to treat, and there are cases of
this form becoming malignant. Constant irritation of tissues contributes to
disruption of the normal regulation of cell division. The expression level is 59-70%
of positive cells. There is a high proliferative activity, an attempt to repair damaged
tissues against the background of inflammation may indicate insufficient
regeneration and maintenance of the ulcerative defect. In response to chronic
inflammation, cells begin to divide faster, which increases the likelihood of errors
in the division process and mutations and can lead to malignant growth. This is
facilitated by chronic inflammatory processes of the epithelium, which can
contribute to prolonged cell mutation due to exposure to local trigger factors
(dentures, smoking, alcohol, galvanosis), genetic mutations of cells, cellular
dysplasia, poor oral hygiene and HPV can contribute to carcinogenesis (Pic.6).
Table 3

The expression level of Ki67 of different forms of CPL is high

CPL Forms Ki67
Hyperkeratous form 2541,02
Warty form 35+1,33*
Erosive form 57,5+1,9*4
The pemphigoid form 67,5+2,58*"xx
Ulcerative form 60+2,26*" 000

Note: * - the reliability of differences in the arithmetic mean values in relation

to "Hyperkeratosis" was noted (*** - P<0,05; ** - P<0,01; * - P<0,001); Ain
relation to «Warty» (AAA - P<0,05; 4 - P<0,01; * - P<0,001); x - A in relation

to «Erosive» (¥ - P<0,05; x - P<0,01; x - P<0,001); © - * in relation
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to «Pemphigoid» (ec° - P<0,05; o - P<0,01; © - P<0,001).

The level of Ki67 expression in various forms of CPL (Table 3) was
significantly 25+1.02 in the hyperkeratous (typical) form; 35+1.33 in the warty form
(P<0.001); 57.5£1.9 in the erosive form (P<0.001); 67.5+2.58 in the pemphigoid form
(P<0.001); 60+2.26 (P<0.001).

Thus, of all 5 forms of lichen planus, the erosive, pemphigoid, and ulcerative
forms of COPD are accompanied by increased cell proliferation and enhanced
support for cellular survival. These data confirm a more aggressive course of the
listed forms of CPL, compared with other forms, and can lead to malignancy and
malignancy. The highest degree of Ki67 expression was determined in erosive,
ulcerative, and pemphigoid forms of CPL. This is consistent with the data of other
authors: Gholizadeh N. et al., 2016 reveals severe degrees of edema with high
expression of the Ki67 marker in the basal and parabasal layers of the epithelium
[10]; Kitayoshi M. et al.,2023 associate high expression of Ki67 with an increase in
the degree of dysplasia [14].

Conclusions. Increased expression of the Ki67 marker may indicate
increased proliferation in patients with erosive, ulcerative, and pemphigoid
forms of CPL, which is apparently associated with epithelial edema and can be
used as a marker to predict the degree of epithelial dysplasia and an increased
risk of developing malignant degeneration.
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