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ABSTRACT. The high frequency of hyperplastic processes of the endometrium (EH), the lack of proper

effectiveness of hormonal therapy, and the possibility of their malignancy place EH among the most relevant
issues in modern medicine. The clinical significance of EH lies in the fact that they are one of the most common
causes of uterine bleeding and hospitalization of women. It is known that along with hormonal disorders, other
activators of proliferative activity, such as growth factors, proliferation and apoptosis markers, and extracellular
matrix components, play a significant role in the developmentofEH.
The study investigated the immunohistochemical markers in the endometrial tissue of reproductive-aged women
with endometrial hyperplasia without atypia who were diagnosed with recurrent hyperplasia without atypia after
6 months of continuous therapy with a daily dose of 200 mg of progesterone. The following markers were selected
for the study: PR, ER, p21, dcl-2, KI-67, eNOS, cycl-D1, BAX, b-catenin, E-cadgerin i Caspasa3, whose
expression was examined by immunohistochemical methods before and after therapy. The control group consisted
of women with secretory changes in the endometrium. The expression of receptors for PR, ER, p21, dcl-2, KI-67,
eNOS, cycl-D1, BAX, b-catenin, E-cadgerin i Caspasa3 was studied primarily in women with non-neoplastic
endometrial lesions (hyperplasia without atypia) and may be of greater significance in predicting the risk of
progression and recurrence.

Obijective. The aim of the study was to determine changes in the expression of immunohistochemical markers
in the endometrium in cases of hyperplasia without atypia before and after the use of progesterone therapy, and
to identify the most predictive markers for therapy response.

Results. The histological examination revealed significant changes in the endometrial biomarkers after therapy
in women with no response to the treatment. The expression of receptors in the endometrium after therapy showed
the following indicators: ER: a 20 % increase in glandular cells compared to baseline and a 63.3 % increase
compared to the control group. In stromal cells, there was a 63.3% increase compared to baseline. PgR: An 85 %
decrease compared to baseline. An 85 % decrease compared to the control group. p21: A 114 % increase in
glandular cells compared to baseline and a 5% increase in stromal cells. Overall, there was a 29.3 % increase in
expression compared to the control group. bcl-2: An 80 % decrease compared to baseline in glandular cells and a
90 % decrease compared to baseline in stromal cells. Ki-67: A 114 % increase compared to baseline in glandular
cells and an expression more than 67% higher than the control group. eNOS: A 69 % increase compared to
baseline in glandular cells and an 85% increase compared to baseline in stromal cells. Cyclin D1: A 15% increase
compared to baseline in both glandular and stromal cells. BAX: A 10 % increase compared to baseline in both
glandular and stromal cells. Beta-catenin: Remained stable compared to baseline in both glandular and stromal
cells. E-cad: A 50% increase compared to baseline in glandular cells and a 60% increase compared to baseline in
stromal cells. Caspasa3: Showed a 76 % increase compared to baseline and an 80 % increase after therapy in
stromal cells, which may be associated with increased apoptosis processes.

Conclusions. 1. Markers ER, PgR, b-catenin, p21, cyclin D1, Ki-67, Caspase-3 demonstrated differences
between the non-glandular endometrium (EH) group and the control group in the glandular component, and ER,
PgR, b-catenin in the stromal component (all p<0.05). This provides a basis for their use as primary diagnostic
markers. 2. Markers ER, b-catenin, p21, cyclin D1, Ki-67, eNOS showed differences between the NGE group
after treatment and the control group in the glandular component, and ER, b-catenin, and eNOS in the stromal
component (all p<0.05). This supports their use as primary diagnostic markers. 3. Markers PgR, Ki-67,
Caspase- 3, eNOS demonstrated differences between the NGE group before therapy and the control group in the
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glandular component, and eNOS in the stromal component (all p<0.05). This indicates their potential as primary
diagnostic and prognostic markers. 4. Bcl-2 and BAX markers did not show statistically significant differences in
the study groups, suggesting their inability to be used individually as diagnostic or prognostic markers for
endometrial hyperplastic processes. Interpretation of the expression results of these markers should consider them

in conjunction with other indicators.
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Introduction

Endometrial hyperplasia (EH) is a condition
of the endometrium characterized by excessive
proliferation of glandular and stromal
components, often clinically manifesting as
abnormal uterine bleeding. EH has clinical
significance, especially in women of
reproductive age, and the reversal of
hyperplasia to normal endometrium is a key
goal of conservative treatment, crucial for
preventing EH recurrence and progression to
adenocarcinoma. Currently, cyclic progesterone
therapy in a prolonged regimen is an effective
method of treating EH without atypia,
significantly improving the effectiveness of
reversing the endometrium compared to
expectant management [1]. However, definitive
treatment standards for EH have yet to be
established. This is because there are increasing
reports of a certain percentage of treatment
failures in EH using pathogenetically justified
progesterone therapy. Such failure rates can
exceed 20%, leading to recurrences or even
disease progression [3-6]. An unresolved issue
at present is why pathogenetically justified
therapy is sometimes ineffective for non-
atypical endometrial hyperplasia.

Primarily, the treatment of endometrial
hyperplasia should be aimed at controlling
symptoms such as heavy bleeding and the
associated anemia, preventing recurrences, and
halting the progression to endometrial cancer
(EC) [7]. However, the risk factors predicting
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recurrence and progression EC of in women
with endometrial hyperplasia are inadequately
studied. Therefore, this study was directed
towards investigating molecular markers and
factors that influence the recurrence of
endometrial hyperplasia, leading to decreased
sensitivity to progestin therapy.

In reality, most EH without atypia are benign
proliferations due to continuous exposure to
estrogen, whereas atypical endometrial hyperplasia
and EC are neoplastic lesions characterized by
specific underlying mutations [11].

For this reason, there has been a growing
interest in recent years in studying clinical,
visual, histological, and molecular factors that
may influence treatment outcomes [12].
Immunohistochemistry, which is the most
commonly used tool for assessing tissue
markers for diagnosis, prognosis, and treatment
of various diseases [13], has played a crucial
role in this field. Although a large number of
immunohistochemical markers have been
evaluated, their utility remains unclear. The
expression of receptors for some markers
typically changes in different forms of EH with
atypia/EH compared to EH without atypia
[14,15]. In some studies, it is reported that the
expression of sex hormone receptors and
molecular markers of intercellular interaction
can be used in predicting the recurrence of
endometrial hyperplasia and the development of
endometrial cancer [8-10]. The study of the
expression of receptors for PR, ER, p21, dcl-2,



ISSN 2617-409X

KI-67, eNOS, cycl-D1, BAX, b-catenin, E-
cadgerin i Caspasa3 was mainly conducted in
women with neoplastic lesions of the
endometrium (EH with atypia and EC) and may
be more relevant in women with EH without
atypia for predicting the risk of progression and
recurrence.

Objective
The aim of this research is to determine
changes in the detection of

immunohistochemical ~ markers in  the
endometrium in patients with endometrial
hyperplasia without atypia before and after the
use of progestins. Specifically, this study
focuses on those patients who experienced a
recurrence of the condition within 6 months of
progestin therapy.

The primary objectives are to identify
predictive markers for the response to progestin
therapy and to compare the
immunohistochemical profile  of  the
endometrium before and after progestin
treatment, assessing potential changes in the
expression of various markers and evaluating the
effectiveness of progestin  treatment for
endometrial hyperplasia. Additionally, the study
aims to establish potential correlations between
identified immunohistochemical markers and
disease recurrence.

Materials and methods

The study was conducted on morphological
material obtained from endometrial diagnostic
biopsies of women with abnormal uterine
bleeding (AUB) in the gynecological department
of City Clinical Hospital No. 9 in Dnipro,
between 2020 and 2022. The study design and all
methodologies used in the research were
approved by the ethics committee of the
mentioned institution and complied with the
Helsinki Declaration.

Inclusion criteria for the study cohort were as
follows: women aged 32 to 45 years (mean age
38.4+2.55), the presence of endometrial
hyperplasia without atypia confirmed by
histological examination performed in a certified
ISO 9001-2000 standard laboratory of
pathomorphology and immunohistochemistry at
Dnipro State Medical University, using standard
techniques. Exclusion criteria included the
presence of inflammatory pelvic diseases, uterine
and ovarian pathological tumors, uterine
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endometriosis, severe somatic pathology, any
form of endocrinopathy, and metabolic
syndrome. The mean body mass index was
27.83+1.96 kg/sm?.

For immunohistochemical (IHC) analysis, 40
endometrial samples were collected from women
with AUB by endometrial scraping and
subsequent histological examination of the
endometrium. Another set of samples was
collected from the same women after six months
of therapy for endometrial hyperplasia without
atypia, where a recurrent diagnosis of
endometrial hyperplasia was made. All women
received continuous oral administration of 100
mg micronized progesterone twice daily for 6
months. A follow-up biopsy, with a repeat
determination of IHC markers, was performed
after 6 months.

The control group comprised 20 women with
secretory changes in the endometrium diagnosed
in the initial diagnostic study, who did not
undergo any therapy and were only observed.

For the research, the following methods were
used:

Histological Examination Method: Fixed in
formalin and paraffin-embedded tissue samples
were obtained from the archive of Dnipro
Clinical Hospital No. 9. Paraffin sections of 4-
5um were obtained using a Microtome Microm
HM-340 and stained with standard hematoxylin
and eosin. Microscopy was performed using a
ZEISS "Primo Star" light microscope (objectives
x10, %20, x40). Microphotographs were
obtained using a Zeiss Primo Star microscope
camera - AxioCam ERC 5s with licensed
software ZEN 2 blue edition.

Such markers as to ER, PgR, E-cadherin, p-
catenin, p21, bcl- 2, BAX, Caspase 3, Cyclin D1,
Ki-67, eNOS.

Biomarkers such as ER (estrogen receptors),
PgR (progesterone receptors), E-cadherin, -
catenin, p21, bcl-2, BAX, caspase 3, cyclin D1,
Ki-67, and eNOS are important in the diagnosis,
treatment, and prognosis of cancer.

ER and PgR are receptors for the hormones
estrogen and progesterone, respectively.
Estrogen and progesterone are female sex
hormones that play important roles in the
development and function of the female body.
ER and PgR are found in many types of tissues,
including the breast, uterus, ovaries, and bones.
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E-cadherin is a protein that binds cells
together. It plays an important role in
maintaining tissue structure. E-cadherin is often
decreased in cancer cells, which can lead to their
proliferation and spread.

B-catenin is a protein that is involved in signal
transduction from ER and PgR. -catenin is often
increased in cancer cells, which can lead to their
proliferation and spread.

p21 is a protein that inhibits the cell cycle. It
plays an important role in preventing
uncontrolled cell growth. p21 is often decreased
in cancer cells, which can lead to their
proliferation.

bcl-2 is a protein that protects cells from
death. It plays an important role in regulating
apoptosis, the process of cell death. bcl-2 is often
increased in cancer cells, which can lead to their
survival and spread.

BAX is a protein that promotes cell death. It
plays an important role in regulating apoptosis.
BAX is often decreased in cancer cells, which
can lead to their survival and spread.

Caspase 3 is an enzyme that triggers the
process of cell death. It plays an important role
in regulating apoptosis. Caspase 3 is often
decreased in cancer cells, which can lead to
their survival and spread.

Cyclin D1 is a protein that regulates the cell
cycle. It plays an important role in regulating
cell growth. Cyclin D1 is often increased in
cancer cells, which can lead to their
proliferation.

Ki-67 is a protein that is expressed in cells
that are dividing. It plays an important role in
regulating cell growth. Ki-67 is often increased
in cancer cells, which can lead to their
proliferation.

eNOS is an enzyme that produces nitric
oxide. Nitric oxide is a molecule that relaxes
blood vessels and reduces inflammation. eNOS
is often decreased in cancer cells, which can
lead to their proliferation and spread.

These biomarkers are often used in the
diagnosis and treatment of cancer. For
example, ER and PgR can be used to determine
whether cancer is estrogen-sensitive or
progesterone-sensitive. E-cadherin and f-
catenin can be used to predict the risk of cancer
recurrence. p21, bcl-2, BAX, caspase 3, and
cyclin D1 can be used to determine the stage of
cancer and prognosis. Ki-67 and eNOS can be
used to assess the activity of cancer.
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Immunohistochemical Examination
Method: Paraffin sections were mounted on
adhesive slides  SuperFrost Plus. After
deparaffinization, rehydration, antigen retrieval,
and endogenous peroxidase  suppression,
sections were incubated with primary antibodies
in humid chambers. Primary monoclonal
antibodies to ER (spl, RTU), PgR (YRS5,
1:200), E-cadherin (EP700Y, RTU), B-catenin
(E247, RTU), p21 (spl, RTU), bcl-2 (EP36,
RTU), BAX (spl, RTU), Caspase 3 (spl, RTU),
Cyclin D1 (EP12, RTU), Ki-67 (sp6, RTU),
eNOS (spl, RTU), and the UltraVision Quanto
visualization system (LabVision) were used for
the study. To identify the reaction, a solution of
3,3'-diaminobenzidine tetrahydrochloride
(DAB) chromogen (LabVision) was applied
under microscope control for 20 seconds to 3
minutes, resulting in brown staining, followed by
additional  counterstaining  with  Mayer's
hematoxylin for 1-3 minutes. Subsequent
dehydration and mounting were performed
according to established methods [16].

Following the recommendations of Antunes
A. et al. (2014), the expression of ER and PR
was assessed in the stroma and glandular
epithelium of endometrial tissues using a semi-
quantitative method of nuclear reaction by
analyzing the percentage of stained cells, the
intensity of nuclear staining, and the final
evaluation. The calculation was done in 100
cells from different fields of view under a x40
objective. The percentage of stained cells was
visually evaluated and classified as follows:
grade 0, no staining; grade 1, <1% staining;
grade 2, 1-10% staining; grade 3, 11-33%
staining; grade 4, 34-66% staining; and grade
5, >66% staining [17].

Following the recommendations  of
Ahmed R.H. et al. (2014), the level of
expression of E-cadherin and B-catenin was
measured using a scale that combines the
intensity of immunoreactions with the
percentage of positive cells. Cells present in
four high-power fields at X400 magnification
were counted and evaluated in each case. The
intensity of immunoreactions was indicated as
negative, weakly positive, moderately positive,
or strongly positive. These four categories
were weighted as 0, 1, 3, and 10, respectively.
The final score was calculated by multiplying
the intensity of immunoreaction by the
percentage of positive cells [18].
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According to the recommendations of Peir6
G. etal. (2001), the expression of oncoproteins
bcl- 2, BAX, and caspase-3 was assessed using
a semi-quantitative evaluation based on
intensity and staining degree: (0) - no
immunostaining, (1+) for weak positive
staining (low or faint), (2+) - moderate staining
found in some cells, and (3+) - strong positive
staining.  Immunostaining  results  were
evaluated with respect to the approximate
percentage of positive tumor cells (<10 %,
10 % to 50 %, >50 %) and the relative intensity
of immunostaining (0, 1+, 2+, 3+), which was
present in most or all cells [19].

Following the recommendations of Brucka
A. etal. (2009), the expression level of p21 and
cyclin D1 was measured quantitatively as the
percentage of immunopositive cells among
1000 glandular cells and 1000 stromal cells,
expressing the index of immunoreactivity of
cell cycle markers in percentages [20].

The Ki-67 proliferation index and eNOS
were divided into three groups, including low
(Ki-67 <15 %), moderate (Ki-67, 16-30 %),
and high (Ki-67 > 30%) [20, 21].

Statistical analysis of the obtained results
was conducted using Microsoft Office 365 Al
for  faculty  software  (product key
Nel003BFFDS8CSE8BOD). Parametric analysis
was used. The calculations included the
arithmetic mean (M) and standard error of the
mean (m). The probability of differences was
assessed using the Student's t-test. The chi-
square (y?) test was employed to compare
qualitative characteristics. Differences were
considered statistically significant at p < 0.05
(95 % level of significance) [22].

Results of the study

Regardless of the initial response to therapy,
all women in this study were under long-term
observation with an average follow-up time of
12 + 2 months.

Analyzing each biomarker's detailed
relative changes in the glands and stroma of the
endometrium in different groups (Figure 1 and
Figure 2) before the start of therapy in
comparison to the control group:

ER: The level of ER expression in the
glands significantly increased by 20% after
therapy compared to baseline values and the
control group. This indicates a positive
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response to therapy in the glands, which may
be associated with increased sensitivity of the
glands to estrogen after treatment.

The level of ER increased by 63.3 %
(p < 0.05) after therapy in the stroma, which
may suggest a positive effect of therapy on the
stroma and could be related to greater
sensitivity of the stroma to the action of
progesterone.

PgR: The level of PgR expression in the
glands significantly decreased after therapy,
indicating the suppression of the expression of
this biomarker. This may be associated with the
binding of receptors to progesterone and their
inactivation, followed by an increase in their
expression. The 85% decrease in PgR (p<0.05)
may suggest reduced sensitivity of the glands
to progesterone after therapy.

The level of PgR decreased to 15 %
(p <0.05) after therapy in the stroma, which
may indicate changes in the progesterone
response of the stroma to therapy.

p2l: The level of p21 in the glands
increased significantly after therapy compared
to baseline values by 114 % and compared to
the control group by 29.3 % (p <0.05). This
may indicate increased cell proliferation in the
glands after treatment.

The level of p21 increased by 5 % (p < 0.05)
after therapy in the stroma, which may suggest
increased cell proliferation in the stroma after
treatment, by 48 % (p < 0.05).

bcl-2: The level of bcl-2 significantly
decreased after therapy, both in the glands by
80 % (p <0.05) and in the stroma by 90 %
(p <0.05). This decrease in bcl-2 levels may
indicate reduced antagonistic activity of this
biomarker, which promotes apoptosis.

Ki-67: The level of Ki-67 significantly
increased after therapy, both in the glands by
114 % (p <0.05) and in the stroma by 67 %
(p <0.05). This suggests increased cellular
proliferation after treatment. The level of Ki-
67 significantly decreased in the stroma after
therapy, indicating reduced cell proliferation in
the stroma.

eNOS: The level of eNOS significantly
increased by 69 % (p < 0.05) after therapy in
the glands. This increase in eNOS may be
associated with an elevated level of
angiogenesis in the glands following treatment.
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The level of eNOS significantly increased by
85 % (p < 0.05) after therapy in the stroma.

cycl D1: The level of cyclin D1 increased
slightly after therapy in the glands by 15 %
(p <0.05) and also increased slightly in the
stroma by 12 % (p <0.05). These findings
suggest changes in the regulation of the cell
cycle, potentially indicating alterations in the
cell cycle control mechanisms in response to
therapy.

BAX: The level of BAX increased by 10 %
(p < 0.05) after therapy both in the glands and
in the strom. This increase in BAX may be
associated with an enhancement of apoptosis
(programmed cell death) in the glands.

b-cat: The level of p-catenin (b-cat)
remained stable in both the glands and stroma
after therapy (p<0.01).

E-cad: The level of E-cadherin (E-cad)
increased after therapy, both in the glands by
50 % (p <0.05) and in the stroma by 60 %
(p <0.05). This suggests changes in cellular
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adhesion in both the glands and stroma in
response to therapy.

Caspasa3: The level of Caspase-3
significantly increased after therapy, both in
the glands by 76% (p<0.05) and in the stroma
by 80% (p<0.05). This suggests an increase in
apoptosis (programmed cell death) processes
in both the glands and stroma in response to
therapy.

The overall significance of these results is
that therapy has a different impact on the
glands compared to the stroma of the
endometrium. This difference may reflect the
complex interaction between the cells of both
components during treatment. These data
emphasize the need for further study and
monitoring of these changes after therapy, as
well as the importance of an individualized
approach to treatment. Understanding how
therapy affects different components of the
endometrium can lead to more tailored and
effective treatment strategies.
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Fig. 1. The level of expression of immunohistochemical markers in endometrial glands Research group (EH) before

therapy and after therapy (n=40), control group (n=20)
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markers

......

After therapy

Fig. 2. The level of expression of immunohistochemical markers in the stroma in the absence of an effect from EH
progestin therapy Research group (EH) before therapy and after therapy (n=40), control group (n=20)

Based on the analysis conducted, there were
observed certain changes in the expression of
immunohistochemical markers both in the
glands and stroma of the endometrium in the
group after therapy compared to the group
before therapy.

Overall, the results indicate an impact on the
level of biomarkers associated with cell growth,
apoptosis, and cell adhesion. These changes
may be of interest as indicators of therapy
effectiveness and may reflect various factors
influencing the cells. Understanding these
changes in biomarker expression can provide
insights into the response to treatment and
potentially guide further therapeutic strategies.

Discussion

In recent years, a large number of
immunohistochemical markers have been
evaluated in both normal and hyperplastic
endometrium. However, their utility for the
diagnosis and prediction of EH recurrence
remains unclear. The expression of receptors for
some markers typically varies in different forms
of EH with atypia/EC compared to EH without
atypia [13-15]. The expression levels of
receptors for PR, ER, and markers such as p21,
bcl-2, KI-67, eNOS, cyclin D1, BAX, b-catenin,
E-cadherin, and Caspase3 were predominantly
investigated in women with neoplastic lesions
of the endometrium (EH with atypia and
carcinoma) and may be of greater significance
in women with EH without atypia, for
predicting the risk of progression and recurrence
in the next 5 years.

In summary, the role of the expression of
various biomarkers in endometrial hyperplasia
can lead to the following conclusions:

ER and PgR are steroid hormone receptors
that play an important role in regulating the
functions of the endometrium. Reduced
expression of ER and PgR can contribute to the
development of endometrial hyperplasia and
endometrial cancer [23]. In our study, EH
without atypia and secretory endometrium had a
relatively high expression of ER, indicating
their ability to respond to hormonal therapy.
However, atypical EH partially lost ER
expression in the stroma, which may be a sign
of changes in estrogen responsiveness and
suggest a potential risk of developing
endometrial cancer. Regarding PgR, a similar
pattern was observed, with secretory
endometrium and EH without atypia showing
high PgR expression, indicating their ability to
respond to progestin therapy. However, non-
secretory EH lost PgR expression, especially in
the stroma, which may indicate a disruption in
progesterone responsiveness and an increased
risk of endometrial cancer.

E-cadherin and b-catenin are cell adhesion
molecules that play an important role in
regulating cell adhesion and invasion. Reduced
expression of E-cadherin and increased
expression of b-catenin are associated with an
increased risk of developing endometrial
hyperplasia and endometrial cancer [24]. In our
study, secretory endometrium and EH without
atypia showed positive membranous expression
of E-cadherin in the glands. However, atypical
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EH reduced the expression of E-cadherin in
both glands and stroma, which may indicate
disturbances in cell adhesion and potential
tissue instability.

Regarding the b-catenin marker, aberrant
expression was observed in EH samples with
membranous-cytoplasmic reactivity and excess
expression, which may suggest disruptions in
the Wnt/b-catenin signaling pathway and
potential activation of non-canonical signaling
mechanisms.

p21 is an inhibitor of cyclin-dependent kinases
and plays an important role in regulating the cell
cycle. Reduced expression of p21 is known to be
associated with an increased risk of developing
endometrial hyperplasia and endometrial cancer
[24].

bcl-2 and BAX are proteins that play a
crucial role in the regulation of cellular
apoptosis. Reduced expression of BAX and
increased expression of bcl-2 can contribute to
the development of endometrial hyperplasia and
endometrial cancer [25].

Furthermore, an increase in the expression
level of Ki-67 indicates an increase in the
proliferative activity of the endometrium, which
may be associated with the development of
hyperplasia. Animal studies have shown that
estrogen inhibitors can reduce the expression
level of Ki-67 and prevent the development of
endometrial hyperplasia [26]. Caspase 3 is a key
factor in cellular apoptosis, or programmed cell
death. This protein promotes the breakdown of
cellular proteins, leading to cell death. In the
endometrium, reduced expression of Caspase 3
can contribute to excessive proliferation and
hyperplasia.

The change in the expression of markers such
as p21, Bcl-2 (except for individual cells), BAX
(weak expression), Caspase 3 (excessive
expression in atypical EH), and eNOS
(excessive expression in atypical EH) indicates
disruptions in various cellular processes,
including regulation of the cell cycle, apoptosis,
and vascularization. Moreover, changes in the
expression of immunohistochemical markers
can influence the development of EH by altering
the balance between proliferative and apoptotic
cell activity, disrupting the -catenin signaling
pathway, and causing endothelial dysfunction
due to eNOS dysfunction. However, research on
the mechanisms of endometrial hyperplasia
development and the role of these markers in
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this process is still ongoing and requires further
detailed investigation [27].

Immunohistochemical markers such as ER,
PgR, E-cadherin, B-catenin, p21, Caspase 3,
Cyclin D1, Ki-67, and eNOS can be valuable
tools for studying the development of
endometrial hyperplasia and endometriosis.
Combining these markers can provide more
precise information about changes in
endometrial cells and their relationship with the
development of hyperplastic processes in the
endometrium [28].

The study of immunohistochemical markers
in the endometrium indicates a complex
network of interrelationships among them,
which may reflect various mechanisms involved
in the development of endometrial hyperplasia
and its progression to cancer. Therefore, for a
more detailed understanding of these
mechanisms, further research involving a larger
number of patients and a wider range of markers
is needed.

Summarizing the analysis of biomarker
changes when using progestagens, the following
conclusions can be made:

ER, PgR, p21, Ki-67, cyclin D1, E-cadherin,
Caspase3: Provided that these biomarkers
increase in response to the positive effect of
therapy, it is expected that their values in the
"After Therapy" group will be higher compared
to the "Before Therapy" group. The control
group may have values close to the baseline
since they did not receive therapy.

bcl-2, b-cat: If these biomarkers decrease due
to therapy, it is expected that their values in the
"After Therapy" group will be lower compared
to the "Before Therapy" group. The control
group may have values similar to the baseline.

eNOS, BAX: The values of these biomarkers
may change due to therapy, but the direction of
these changes may vary for different individuals
or groups. Comparing the "After Therapy"
group with the "Before Therapy" group can
determine the overall health of the group after
therapy.

Ki-67: This is a biomarker of cell
proliferation. Typically, lower Ki-67 levels
indicate reduced cell division activity after
therapy.

Caspase3: This is a biomarker of apoptosis,
or programmed cell death. Increased Caspase3
levels may indicate increased cell death as a
result of therapy.
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Summarizing the data from the conducted
study, it can be concluded that therapy has
different effects on the glands compared to the
stroma of the endometrium, which may reflect a
complex interaction between the cells of both
components during treatment.

These data emphasize the need for further
study and monitoring of these changes after
therapy, as well as an individualized approach
to treatment.

Conclusions
1. Markers ER, PgR, b-catenin, p21, cyclin
D1, Ki-67, and Caspase-3 (all p<0.05)
demonstrated differences between the non-
secretory endometrium group and the control
group in the glandular component, as well as
ER, PgR, and b-catenin (all p<0.05) in the
stromal component, providing a basis for their
use as primary diagnostic markers.

2. Markers ER, b-catenin, p21, cyclin D1, Ki-
67, and eNOS (all p<0.05) showed differences
between the NSE group after treatment and the
control group in the glandular component, and
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JOCHIIKEHHSA IMYHOT'ICTOXIMIYHUX MAPKEPIB I1PU PELITUINBI
T'MEPILUIA3II EHIOMETPIIO BE3 ATHUIII ¥V )KIHOK PEITPOJYKTUBHOI'O BIKY
MICJIA JIIKYBAHHSA MTPOTECTIHAMMU

A — konyenyis ma ousaiin docnioxcenns; B — 36ip ma/abo 36ipxa oanux; C — ananiz ma inmepnpemayis oanux, D — nanucanns cmammi; E —
Kpumuuna doonpayrosannsi cmammi, F — ocmamoune 3ameepodicenns cmammi

AHortanisi. Bucoka wacrora rineprurasii eHIOMETpit0, BiACYTHICTh HaJeKHOI €(QEeKTUBHOCTI Bif
TOPMOHAJILHOT Tepartii, a TaKoX HMOBIPHICTh IX O3JOSIKICHOCTI CTaBUTH TilepIuiazii eHIOMETPIil0 B psij
HaMOLIBII aKTyalbHUX MPOOJieM cydacHoi Menuimau. Baxiuiee kininiuHe 3HaueHHs [ E nomsirae B Tomy,
10 BOHU € OJHIEI0 3 HAWYACTIIIUX MPUYMH MAaTKOBHX KPOBOTEY Ta TOCHITalli3allii )KiHOK 10 CTallioHapy.
Bigomo, mo icrotHa posb y dopmyBanHi ['E, mops 3 ropMOHATBHUMH TOPYIIEHHIMH, TPUIIIETHCI
IHIIIMM aKTHBATOpaM IpoMi(epaTUBHOI aKTUBHOCTI - (hakTopaM poCTy, Mapkepam mpoJideparii Ta
arnonTro3y, KOMIOHEHTaM €KCTPAIETIOIIPHOTO MAaTPHUKCY.

IIpoBeneHo  mocCiKEHHS

IMYHOTICTOXIMIYHHX MapKepiB B TKaHHUHI

SHIOMETpis Yy JKIHOK

penpoayktuBHooro Biky 3 ['E 6e3 atumii y sikux miciist MpoBeIeHHOT Teparii 3 BAKOPUCTAHHSIM IPOTECTHHIB
Ha MPOoTs3i 6 MicsIliB B Oe3nepepBHOMY peskuMi B 1031 200 mr Ha 100y Ta Oyna 3H0B giarHoctoBana ['E 6e3
atumii. [l mocmimkenHs Oynu oopawni Taki mapkepu sik: PR, ER, p21, dcl-2, KI-67, eNOS, cycl-D1, BAX,
b-catenin, E-cadgerin i Caspasa3, ekcmpecito AKHX AOCHIIKYBadM IMYHOTICTOXIMIYHAM METOIOM IO
MoYyaTKy i micsul mpoBejieHHOi Teparii. KOHTponbHY Tpymny CKIald KIHKH 3 CEKPETOPHHMHU 3MiHAMHU
ennomerpro. Jlocmimpkenns ekcnpecii penenropis 1o PR, ER, p21, dcl-2, KI-67, eNOS, cycl-D1, BAX, b-
catenin, E-cadgerin i Caspasa3 moc:ipKyBaucst B OCHOBHIH Mipi Y )KiHOK 3 HEOIUITACTUYHHMH YPaKEHHSIMHU
ennometpis (I'E 3 atumieto i pakoM eHJIOMETPir0) i MOXKYTh OyTH I[IKABUMH 1 OUTBII 3HAYYIIUMH Y JKIHOK
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3 I'E 6e3 aTumii, U1 MPOTHO3YBaHHS PU3UKY IIPOTPECYBAHHS 1 MPOTHO3yBaHHS PELIUIMBIB.

Meta. MeTOI0 IOCHTIDKEHHS CTajd0 BU3HAYCHHS 3MiH Y BUSBJICHHI IMYHOTICTOXIMIYHHX MapKepiB B
enpometpii pu I'E Ge3 armmii g0 Ta micisa 3acTOoCyBaHHA NPOTECTHHIB, ¥ AKUX depe3 6 mic. Tepamii 3
3aCTOCYBaHHSIM IPOTreCTHHIB OYyB IiarHOCTOBAaHHMN PELUAMB 3aXBOPIOBAHHS, sl BUBJICHHS HaWOimbII
MPOTHOCTHYHHUX MAPKEPiB 1010 MPOTHO3YBaHHS BiAMOBI/I Ha TEPaIilo 3 3aCTOCYBAHHSM MPOT€CTUHIB.

Pe3yabTaTu. 3a pe3ynapTaTaM TiCTOIOTIYHOTO OOCTEKEHHS BUSBICHO BaXKIIMBI 3MIiHH B OioMapkepax
€HJIOMETPis MicIIs Tepamii y KiHOK 3 BiICYTHICTIO e()eKTy BiA MpoBeAeHHOI Tepamii. Ekcripecis peenTopis
B CHIOMETpii Micig MPOBEACHHOI Tepallii Mmokasajia HacTymHi mokasHuku: ER: B 3amozax BimOymnocs
3poctanHs Ha 20% MOPIBHSHO 31 CTAPTOBHUMH 3HAYEHHSIMH Ta Oyno 30iibineHe Ha 63,3% MOpIBHAHO 3
rpynoo KoHTpoiro. B croo3pocrtanns va 63,3% MOPIBHIHO 31 CTApTOBUMH 3HA4YE€HHSMHU B cTpomi. PgR:
3umkeHHsT Ha 85% MOpPIBHAHO 31 CTAPTOBUMH 3HAUCHHSAMH. 3HWKEHHS Ha 85% MOPIBHSHO 3 TPYIOIO
KoHTpoIr0. P21: 3pocTanns Ha 114% mopiBHSAHO 31 CTAPTOBUMHE 3HAYCHHSIMU B 3aJ103aX Ta 3pOCTaHHS Ha 5%
MOPIBHAHO 3 3HAYEHHAMH B CTpOMi. 3araimbHe 3pocTaHHs ekcmpecii Ha 29,3% MOpIBHAHO 3 TPYIIOIO
KOHTpoJr0. bCl-2: 3menmenns Ha 80% MOPIBHAHO 31 CTAPTOBUMHU 3HAYCHHSIMH B 3aJ103aX Ta 3MCHIICHHS Ha
90% TOpIBHIHO 31 MOYAaTKOBUMH 3Ha4eHHAMHU B cTpomi. Ki-67: 3poctanns Ha 114% mnopiBHSIHO 3
MOYaTKOBUMHM 3HAUCHHSMH B 3aJ103aX Ta eKCIpecis Oinbie Ha 67% MopiBHAHO 3 rpynoro KoHTposro. ENOS:
3pocTaHHsl Ha 69% MOpPIBHSIHO 3 MOYAaTKOBUM pIBHEM B 3aji03aX Ta 3pOCTaHHS Ha 85% MOpIBHIHO 3
NOYaTKOBUMHM 3Ha4eHHs MU B cTpoMi. CyCl D1: 3pocranns Ha 15% NOpPiBHSAHO 31 MOYATKOBUMHU 3HAYCHHIMHU
K B 3a7103ax TakK i B crpomi. BAX: 3poctanns Ha 10% nopiBHSHO 3 TOYaTKOBUMH 3HAUCHHSAMHU SK B 3a7103aX
TaK i B CTpoMi. b-KaTeHiH: 3aUIIUBCS CTaOIIBHUM MOPIBHAHO 3 MOYATKOBUMHU 3HAYCHHSIMHU B 3a103aX i
ctpomi. E-cad: 3pocranns Ha 50% MOpIBHIHO 3 TOYATKOBUMHU 3HAYCHHSIM B 3aJ103aX, Ta 3pocTaHHs Ha 60%
NOPIBHSHO 3 MIOYaTKOBMMH 3HAa4eHHSIMH B cTpomi. Caspasa3: BUSBHUIIOCS 3pOCTaHHS Ha 76% MOPIBHSIHO 3
MOYaTKOBUMHM 3HaueHHAMHU Ta 80% micis Tepamii B cTpomi, o Moxke OyTd MOB'SI3aHO 31 30UIBLIEHHSIM
MPOIIECiB anonTo3y.

BucnoBku. 1. Pizuumio mix rpynoto HI'E Ta KOHTPONBHOIO TPYIIOK CEKPETOPHOTO E€HAOMETPIs B
3aJI03UCTOM KOMITOHEHTI MpoieMOHCTpyBaiu Mapkepu ER, PgR, b-catenin, p21, cyclin D1, Ki-67, Caspasa-
3, a B cTpomManbHOMY KoMIoHeHTi - ER, PgR, b-catenin (Bci p<0,05), 1110 ja€ 1micTaBy BAKOPUCTOBYBATH iX
B IKOCT1 OCHOBHUX JIIarHOCTHYHHUX MapkepiB. 2. Pizuaumto mixk rpymnoro HI'E micist mpoBeieHHOTO JIiKyBaHHS
Ta KOHTPOJBHOIO TPYIIOI CEKPETOPHOIO0 EHAOMETPiS B 3aJ03MCTOM KOMIIOHEHTI MPOAEMOHCTPYBAU
mapkepu ER, b-catenin, p21, cyclin D1, Ki-67, eNOS, a B crpomansHoMy kommoneHTi - ER, b-catenin ta
eNOS, 1o fae mijcTaBy BUKOPUCTOBYBATH 1X B IKOCTI OCHOBHHUX JIarHOCTUYHUX MapKepiB.3. Pi3HuIro Mixk
rpynoro HI'E 1o mpoBeneHHoi Tepamii Ta rpymor0 Ta KOHTPOJBHOKO TPYIOK B 3aJI03UCTOM KOMITOHEHTI
npoaeMoncTpyBanu Mapkepu PgR, Ki-67, Caspasa-3 eNOS, a B ctpomansrHomy kKomioneHTi - eENOS, 1o
Jla€ TiJCTaBy BHUKOPHCTOBYBATH iX B SIKOCTI OCHOBHHX JIIaTHOCTUYHHUX 1 MPOTHOCTHYHUX MapkepiB. 4.
Mapkepu Bcl-2 Ta BAX He moka3aiu CTaTUCTHYHO JOCTOBIPHOI PI3HUIN B rpyHax MOCIIIPKEHHS, 110
TOBOPUTH NP0 HEMOXJIMBICTH BHUKOPHCTAHHA 1X OKPEMO B SKOCTI IIarHOCTHYHHMX a00 MPOTHOCTHYHHUX
MapKepiB sl TINEepPIUTACTHYHUX TIPOIECIB CHIIOMETpis, a IHTepIpPHTAIil0 Pe3yNbTaTiB eKcIpecii Iux
MapKepiB He0OXiJJTHO BpaXOBYBaTH B CYKYITHOCTI 3 iHITUMH NTOKa3HUKaMHU.

Knrouoei cnosa: endomempiii, peyenmopu, 2inepniaszis eHOOMempis, iMyHO2ICMOXIMIs, peyenmopu,
pesucmenmuicms 00 NPo2eCcmepony, peyuous
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