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Abstract: Introduction. Since one of the main factors determining the pathogenic effect of HPV infection is local
immunodeficiency, a number of authors suggest using various cytokines and immunomodulators. Recently, peptide-based
agents have been increasingly used in routine clinical practice. Objective. To study the effect of peptide immunocorrection on
molecular and cellular factors affecting the course of grade II cervical dysplasia (CIN2) as a precancerous process and to
evaluate the effectiveness of the proposed regimen. Materials and methods. The study included 2 groups of patients aged 28 to
44 years who were colposcopically and cytologically diagnosed with grade 2 cervical dysplasia. Clinical monitoring,
determination of HPV by PCR, immunohistochemical studies of biomarkers of inflammation and proliferation, as well as
counting of T-lymphocytes in cervical mucus preparations were performed before treatment, after treatment, after 6 weeks and
after 3 months. Results. During the study of the expression level of pro-oncogenic interleukin IL-8 and anti-oncogenic IL-12, it
was established that in both observation groups after the immunotherapy, a tendency to decrease the pro-oncogenic potential of
cervical mucus was noted. Analysis of the level of expression of the cell proliferation marker Ki-67 in the clinical monitoring
groups showed that the proposed therapy schemes reduced the proliferative potential of the cervical epithelium. The number of
active cytotoxic lymphocytes in the cervical mucus in both observation groups predictably increased after the use of local
immunotherapy. The study showed that immunotherapy of cervical dysplasia with the use of peptides demonstrated
significantly better clinical results compared to the reference group. Conclusion. Taking into account the obtained research
results and the given clinical cases, peptide immunocorrection can be reasonably recommended as an immunological
component in the treatment of cervical dysplasia (ASCUS and LSIL).
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1. Introduction

Dysplasia of the cervix (cervical intraepithelial neoplasia -
CIN) is a precancerous lesion in the epithelium of the cervix,
which is a violation of the process of transformation of
cylindrical epithelium into squamous [1, 2]. In dysplasia of
the first degree (CIN 1), slight changes occur in the structure
of the cells of the basal layer, which affect no more than a
third of the epithelium layer. If half of the epithelial layer is
affected, namely its lower and middle parts, it is possible to
diagnose moderate dysplasia, CIN 2. Severe dysplasia CIN 3
is characterized by changes in all layers of the epithelium,
which is expressed in the appearance of pathological mitoses
and hyperchromic cell nuclei [3, 4].

The most common cause of dysplasia and, as a result,
cervical carcinoma, is the human papillomavirus (HPV), its
pro-oncogenic type 16 is responsible for 50% of cervical
cancers. HPV 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66,
and 68 are other oncogenic types of HPV. HPV is a common
sexually transmitted infection. Persistent infection is the root

cause of dysplasia, which, if left untreated, can lead to cancer.

The process is usually slow and lasts several years [5].

To date, the treatment of HPV-associated dysplastic
lesions of the cervix includes two basic approaches. The first
of them is aimed at the local destruction of the pathologically
changed epithelium, and the basis of the second is the
inhibition of HPV infection [5, 6]. Each of these approaches
has numerous methods in its arsenal, the combination of
which is determined individually depending on many factors.

The local destructive effect on the center of the
pathologically changed epithelium traditionally remains a
justified approach to the treatment of cervical dysplasia.
Destructive methods have evolved over time from more
radical ones, which are considered conization of the cervix
and electrocoagulation of areas of altered epithelium, to less
traumatic ones (use of cryodestruction, radiosurgery, CO2-
laser vaporization, and others) [7, 8].

Meanwhile, more and more facts are accumulating that
excessive use of surgical treatment methods in young women
leads to impaired reproductive function, worsens the course of
pregnancy and childbirth. It should be noted that local
destruction of the cervix does not eliminate the main etiological
factor of cervical dysplasia (CD) and cervical cancer (CC),
therefore, in 28 - 30% of cases, a recurrence of the disease
occurs within 2-3 years. But despite constant searches for the
possibility of an etiological influence on HPV infection, there is
currently no effective way to eliminate the virus [6-8].

It should also be noted that various molecular and cellular
factors influence the clinical course and prognosis of CD and
CC. Ki-67 is a proliferation marker that is expressed only in
active phases of the cell cycle (phases G1, S, G2 and M).
Since HPV infection leads to increased proliferation of
epithelial cells in infected tissue, increased expression of Ki-
67 may be an indicator of papillomavirus infection. Ki-67
can be not only an informative marker of proliferation in
dysplastic lesions, but also has a prognostic value [9].

One of the key roles in the progression or regression of
precancerous changes is played by interleukins: pro-
inflammatory ones such as IL-1, IL-6, IL-8, IL-17 stimulate
malignant transformation, and anti-inflammatory IL-2, IL-12,
IL-21, IL-37 prevent it [10-12]. Cytotoxic killer T-
lymphocytes (CD8+) and T-helpers (CD4+) are distinguished
among the cellular regulators of the chronic infectious and
inflammatory process. Studies have shown an equal proportion
of CD4+ and CD8+ cells in the stroma of preneoplastic lesions
and a low density of CD4+ cells in the epithelium of
preneoplastic lesions compared with normal tissues. In
addition, it is reported that in CC, a large number of CD8+ is
associated with the absence of metastases [13, 14].

Since one of the main factors determining the pathogenic
effect of HPV infection is local immunodeficiency, a number
of authors suggest wusing various cytokines and
immunomodulators [15-17]. Recently, peptide-based agents
have been increasingly used in routine clinical practice [18-
22]. One of these drugs is the peptide immunocorrector
Arecur, which is used in gynecological practice in the form
of vaginal suppositories and has proven its effectiveness in
the treatment of endocervicitis, grade 1-2 dysplasia, and
endometrioma [23, 24].

2. Objective

To study the effect of peptide immunocorrection on
molecular and cellular factors affecting the course of grade II
cervical dysplasia (CIN2) as a precancerous process and to
evaluate the effectiveness of the proposed technique.

3. Materials and Methods

The study included 2 groups of patients aged 28 to 44 who
were colposcopically and cytologically diagnosed with grade
2 cervical dysplasia (CIN2): group A included 59 women
who were prescribed vaginal suppositories as immunotherapy
- a preparation of natural immune peptides (Arecur) 1
suppository of 2.0 g once a day in the evening for 20 days; in
group B - 44 patients who received vaginal suppositories
with interferon, 500,000 IU, once a day for 20 days. Clinical
monitoring,  determination of HPV by PCR,
immunohistochemical studies of biomarkers of inflammation
and proliferation, as well as counting of T-lymphocytes in
cervical mucus preparations were carried out before
treatment, after treatment, after 6 weeks and after 3 months
(according to the protocol No. 236 of the Ministry of Health
of Ukraine "Cervical dysplasia and cervical cancer").

In the course of the study, the level of IL-8 and IL-12 in
the cervical mucus of patients was determined using the
immunoenzymatic method, using a kit "Orgenium" (Finland),
on the analyzer "Awareness Technology Stat Fax 303 Plus
Microstrip Reader" (USA). The expression of Ki-67 was
studied by the immunocytochemical method using
appropriate monoclonal antibodies (McAt), and the Lab
Vision™ UltraVision™ Quanto Detection System was used
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to detect the ICH reaction. To check the specificity of the
McALt interaction and, thus, to obtain reliable results during
the research, control reactions were set. Analysis of the
results of the ICH reaction was performed by counting
immunopositive cells (brown staining of the cytoplasm
and/or nuclei) using a PrimoStar light microscope (Zeiss,
Germany) at a magnification of x100-400. The H-Score
method according to the formula was used to quantitatively
assess the expression of the investigated ICH markers:

S =No (%)+ 3xN; (%) + 2xN; (%) + 1XN; (%),

where S is the "H-Score", NO is the number (%) of cells with
no marker expression, N1, N2 and N3 are the number (%) of
cells with low, medium and high expression of the markers,
respectively. The final result of the calculation was expressed
in points, for which quantitative indicators in percentages
were converted into points. Based on the obtained data, the
expression level was considered low (1-100 points), medium
(101-200 points) or high (201-300 points). Cytotoxic T-
lymphocytes ~ were  counted using an  indirect
immunoperoxidase reaction with monoclonal antibodies to

CD8+ (Thermo Scientific, USA). Visualization of the
reaction was performed using the UltraVision LP Detection
System HRP Polymer & DAB Plus Chromogen kit (Thermo
Scientific, USA). The number of CDS8 positive cells was
counted on 1x10™° m? of tissue area. All studies were
conducted in accordance with the Declaration of Helsinki.

Statistical processing of the results was carried out using
Excel (MS Office 2010) and Origin 8.1 (OriginLab, USA)
programs using the t-test for independent samples of data that
corresponded to a normal distribution. Results are presented
as arithmetic mean with standard deviation (+SD), p <0.05
was taken as the critical level of reliability during the testing
of statistical hypotheses.

4. Results

During the study of the expression level of pro-oncogenic
interleukin IL-8 and anti-oncogenic IL-12, it was established
that in both observation groups, after the immunotherapy,
there was a tendency to decrease the pro-oncogenic potential
of cervical mucus (Tables 1, 2).

Table 1. Expression level of the pro-oncogenic cytokine IL-8 (pg/ml) of cervical mucus in observation groups.

Group/Date Before treatment After treatment In 6 weeks In 3 months
A (n=59) 113,20+4,01* 74,80+1,09* 77,14+1,12% 81,44+3,11*
B (n=44) 97,27+3,04 67,02+3,44 79,11+1,05 91,21+1,77

* - Note: compared to the reference group, p <0.05.

Table 2. Expression level of the anti-oncogenic cytokine IL-12 (pg/ml) of cervical mucus in observation groups.

Group/Date Before treatment After treatment In 6 weeks In 3 months
A (m=59) 74,96+2 44* 99,80+2,12* 112,66+2,09* 109,80+2,04*
B (n=44) 87,07+1,08 114,80+2,12 109,22+3,04 94,44+272

* - Note: compared to the reference group, p <0.05.

However, it should be noted that in the group in which
patients received Arecur suppositories, after the reduction of
IL-8 expression, the "rebound effect" did not occur, that is,
after 6 weeks and 3 months after the end of the course of
treatment, the activity of this pro-oncogenic cytokine
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remained relatively low. Also, when evaluating the activity
of the anti-oncogenic cytokine IL-12, we came to the
conclusion that its expression continues to remain at a
relatively high level for a long period after treatment in the
group of patients who received Arecur.

i | i I
In 6 weeks In 3 months
Group B (n=44)

* - Note: compared to the reference group, p <0.05.

Figure 1. Comparison of Ki-67 expression level (H-Score) of cervical mucus in clinical monitoring groups.

Analysis of the level of expression of the cell proliferation
marker Ki-67 in the clinical monitoring groups showed that

the proposed therapy schemes reduced the proliferative
potential of the cervical epithelium. Nevertheless, it should
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be noted that a more pronounced positive dynamic of the
decrease in Ki-67 expression level was recorded in group A
(Arecur), while the relatively low level of this indicator
remained even after treatment. While in group B (interferon)
after the predicted decrease in the proliferative potential of
the epithelial layer immediately after treatment, an increase
in the expression of Ki-67 was observed at the following
control points (Figure 1).
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The number of active cytotoxic lymphocytes in the
cervical mucus in both observation groups predictably
increased after the use of local immunotherapy. But it should
be noted that compared to the reference group, the use of
Arecur suppositories led to a more pronounced increase in
the number of CD8+ cells, as well as to the preservation of
the activity of these cells after 6 weeks and 3 months after the
end of treatment. (Figure 2).
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* - Note: compared to the reference group, p <0.05.

Figure 2. Comparison of the number of cytotoxic CD8+ lymphocytes (cells/mm?) of cervical mucus in clinical monitoring groups.

It should also be noted that peptide immunotherapy with
Arecur suppositories led to a more pronounced regression of
clinical signs of grade 1 and 2 cervical intraepithelial
neoplasia in comparison with the reference group of patients,
as evidenced by the clinical cases below.

4.1. Clinical Case 1.*

Patient, 28 years old.

Figure 3. Patient 28 years old, A — before treatment (ASCUS), B — after
treatment (NILM).

Cervical dysplasia CIN2 was diagnosed (cytology -
ASCUS - Atypical Squamous Cells of Undetermined
Significance - Bethesda), pro-oncogenic types of HPV-16, 18,
31, 33 were determined (Figure 3). Arekur suppositories are
prescribed for a course of 20 days. After 6 weeks, viruses 16

and 18 PCR positive, 31 and 33 PCR negative. After 3
months, colposcopically and cytologically - positive
dynamics, HPV is not detected, NILM (Negative for
Intraepithelial Lesion or Malignancy - Bethesda) is
diagnosed, clinical observation continues (Figure 3).

4.2. Clinical Case 2.**

Patient 32 years old.

She complained about discharge from the genital tract of a
mucous nature, which has been bothering her for a year.
When examining liquid cytomorphology, it was diagnosed:
squamous epithelial cells with undetermined atypia (ASCUS).
The genotype of highly oncogenic HPV types 16, 18, 26, 31,
33 was diagnosed by PCR. A course of Arecur suppositories
was prescribed in the regimen of 1 suppository per day for 20
days, the condition improved.

A control examination was carried out after a course of
therapy after 6 weeks, which led to an improvement in the
woman's quality of life, the absence of pathological
secretions, and according to the results of liquid
cytomorphology, it was diagnosed: a negative test for
intraepithelial lesions and malignant neoplasms (NILM).
During the PCR study, highly oncogenic HPV types 16, 18,
26, 31, 33 were not detected.

4.3. Clinical Case 3.%%*

Patient, 44 years old.

Cervical dysplasia CIN2 was diagnosed, pro-oncogenic
types of HPV-18 and 33 were determined, suppositories with
interferon were prescribed for a course of 20 days. After 6
weeks, the virus was not identified, colposcopically and
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cytologically - no positive dynamics were noted. After 3
months, in the absence of regression of clinical signs of CIN2
dysplasia, a decision was made to conduct CO2 laser
vaporization of the focus.

4.4. Clinical Case 4.%**

Patient, 34 years old.

Cervical dysplasia CIN2 — LSIL (Low-grade Squamous
Intraepithelial Lesion — Bethesda) was diagnosed, pro-
oncogenic types of HPV-16 and 18 were determined, Arecur
suppositories were prescribed for a course of 20 days. After 6
weeks, HPV was not determined, colposcopically and
cytologically - positive dynamics, CIN1 was diagnosed.
After 3 months — regression of clinical signs of dysplasia,
cervix without pathological changes: NILM (Figure 4).

B

Figure 4. Patient 34 years old, A — before treatment (LSIL), B — after
treatment (NILM).

4.5. Clinical Case 5.%%**

This clinical case was not included in the research group,
but according to the authors, it deserves attention and is
interesting for clinical practice.

Patient, 74 years old.

In March 2017, a diagnosis of cervical cancer was
established

Preoperative radiation therapy

Wertheim's surgical approach was performed + removal of

lymph nodes
+ postoperative radiation therapy.
Ultrasound 14.11.22: Uterus, appendages removed,

adhesion process in the small pelvis, no pathological focal
echo shadows. Cytological examination (PAP test) from
11/14/22 — HSIL. Arecur suppositories for 20 days.

Ultrasound 04.01.23 in the area of the scar infiltrative
shadow without clear borders 38x34 mm (recurrence of the
disease).

Cytological examination (PAP test) from 04.01.23 LSIL
(CIN 1-2) in single cells.

Repeat course of Arecur for 20 days.

Ultrasound 20.02.23 Adhesion process in the small pelvis,
no volumetric formations were detected. Cytological

examination (PAP test) from 20.02.23 LSIL (CIN 1).

Clinical observation continues.

* Department of Obstetrics and Gynecology of MI Pirogov
VNMU, Vinnytsia, professor, Head of the Department, MD,
PhD, O. V. Bulavenko

** Department of Obstetrics and Gynecology of ONMU,
Odesa, MD, PhD, T. A. Lunko

*** Women's health center "Remedivin", Vinnytsia, MD,
PhD, T. A. Fomina

***%* Odesa Regional Oncology Dispensary, gynecologist-
oncologist, MD, PhD, V. A. Zadorozhnyy

5. Discussion

It is common knowledge that the symptoms of cervical
dysplasia usually appear in the last, "precancerous" stages.
These are bleeding or the appearance of blood clots in
secretions, delayed periods without objective reasons or
pulling pains in the lower abdomen [25, 26]. In the early
stages, none of this may be the case, so it is critically
important to convey to women the importance of regular
examinations by a gynecologist. If dysplasia has already been
diagnosed, determining the presence of oncogenic papilloma
viruses, their eradication if possible, and maintaining the
local immune status of the cervix in order to prevent
recurrence of the disease comes to the fore [27-29].

Since peptide immunotherapy in gynecology is presented
in some modern scientific articles as an effective way of
creating conditions for the elimination of pro-oncogenic
viruses, as well as as a fundamentally new method of
treatment of proliferative diseases [23, 24, 30, 31], it is
relevant to study the effectiveness of peptides in the schemes
of complex therapy of cervical dysplasia as a proven
precancerous disease.

The ability of peptides to activate local immunity can be a
decisive factor not only in the successful treatment of
dysplasia, but also in the prevention of possible relapses of
the disease [23, 24, 32, 33]. This effect can be evidenced by
the fact that the cells on the epithelium of the cervix respond
appropriately to the immunotherapeutic effect: they decrease
the expression of pro-oncogenic cytokines and increase the
expression of anti-oncogenic ones, as well as the activity of
the Ki-67 proliferation factor decreases. An additional
argument in favor of peptide immunotherapy for cervical
dysplasia may be that it significantly increases the number of
cytotoxic CD8 lymphocytes in cervical mucus compared to
the results of a reference group of clinical monitoring.

It can be reasonably assumed that the results of the
conducted research open up prospects for the use of peptides
not only for immunotherapy of cervical dysplasia, but also
for the management of other precancerous diseases in

gynecology.

6. Conclusions

1) Immunotherapy of cervical dysplasia is effective in the
context of elimination of pro-oncogenic types of human
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papillomaviruses, influence on markers of inflammation
and cell proliferation, and also according to assessment
of activity of cytotoxic T-lymphocytes.

2) Studies have shown that immunotherapy of cervical
dysplasia using Arecur suppositories demonstrated
significantly better clinical results compared to the
reference group.

3) Taking into account the obtained research results and
the given clinical cases, the Arecur immunocorrector
can be reasonably recommended as an immunological
component in the treatment of cervical dysplasia
(ASCUS and LSIL). And most importantly, Arecur has
confirmed its anti-oncogenic effect as a drug of primary
and secondary oncoprophylaxis - thanks to its proven
effectiveness in the treatment of precancerous
conditions and positive immunotherapeutic effect on
the focus after tumor removal.
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