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ENDOMETRIUMUN HIiPERPLASTIK PROSESLORININ KLINiK-MORFOLOJi VO
GENETIK XARAKTERISTIKASI

N.L.Sindrenko, M.S.Lindin, K.O.Sikora, A.V.Samray,
D.G.Sepocko, Yu.N.Lindina, A.N.Romanyuk
Sumi Dévlat Universitetinin Patoloji anatomiya kafedrasi, Sumi, Ukrayna

Moaqalads endometriumun hiperplastik proseslorinin (EHP) miixtalif histoloji variantlarmn klinik,
morfoloji va genetik xarakteristikast haqqinda malumat verilmisdir. Carrahi miidaxilodan sonra
histerorezektoskopiyanin komayi ilo alinmis toxuma niimunalarinds a-estrogen reseptorlarimin (ERq) va
tsiklooksigenaza-2-nin (COX-2) na doracada yayildigi immunohistokimyavi iisulla analiz edilmisdir.
Zoncirsakilli polimeraza reaksiyast (ZPR) vasitasilo mahdudlasdirici ferment zoncirlorinin uzunlugu vo ESR1
(rs2234693) geninin Pvull polimorfizmi éyranilmisdir.

Epitelial komponentda estrogenin (ER) mezenximal komponentdakina nisbaton ahamiyyatli daracada artiq
(p<0,05) oldugu miisahids edilmisdir. Lakin endometrial hiperplastik proseslorin (EHP) miixtalif histoloji
variantlart arasinda ER-in yayilmas: baxinindan ciddi doayisikliys rast galinmamisdir. EHP alamatlori olan
biitiin toxuma niimunalorinds COX-2-nin eyni saviyyada oldugu miisahida edilmisdir. Tadgiqat géstarmigdir
ki, ESRI geninin Pvull polimorfizmi ilo EHP arasinda assosiasiya alamoatlori, hamsinin onun konkret
histoloji yarumtiplori ilo ER-o va COX-2 saviyyasi arasinda assosiativ alaqa yoxdur.
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Summary. The article presents data on the clinical, morphological, and genetic characteristics of
endometrial hyperplastic processes (EHP), which involve diferent histological variants.

Tissue samples of ninety-five patients obtained post-surgery via hysteroresectoscopy underwent
immunohistochemical analysis for estrogen receptor alpha (ERa) and cyclooxygenase-2 (COX-2) expression.
Polymerase chain reaction (PCR) followed by restriction fragment length analysis (RFLP) was employed to
investigate the Pvull polymorphism of the ESR1 gene (rs2234693).

Significantly elevated estrogen (ER) expression was noted in the epithelial component compared to the
stromal component (p < 0.05). However, no significant differences were observed in ER expression among
different histological variants of EHP (p > 0.05). COX-2 expression was uniformly detected in the epithelial
component of all EHP tissue samples. Notably, no association was found between the Pvull polymorphism of
the ESR1 gene and EHP development, nor with specific histological subtypes or expression levels of ERa
and COX-2.

Introduction proliferation of the endometrium, associated
Endometrial hyperplastic processes (EHP) with the risk of progression to endometrial
are characterized by non-invasive abnormal cancer [1]. The latter is one of the most
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common malignant gynecological diseases in
developed countries [2]. EHP are morpho-
logically manifested in the uterus by
endometrial hyperplasia (EH) and endometrial
polyps (EP) [3].

The most common symptom in EHP is
abnormal uterine bleeding. However, they often
have an asymptomatic course [4]. EHP develop
against the background of long-term exposure
to estrogen, which is not counteracted by
progesterone [5]. The action of estrogen is
mediated by estrogen receptors (ER), which are
expressed in certain tissues, including the
ovaries, uterus, cervix and mammary glands. By
binding to ER, estrogen induces endometrial
cell proliferation. Violations of their expression
can cause hyperproliferative processes in the
uterus, including EHP [6-7].

ER has two forms: alpha (ERa) and beta
(ERB). ERa is encoded by the estrogen receptor
alpha gene (ESR1) gene. The ESR1 poly-
morphism is of great importance regarding the
effect of estrogens on the functioning of a
female body and may indicate the development
of many pathological conditions [8]. One of the
most  frequently studied is the Pwull
(rs2234693) polymorphism of the ESR1 gene,
which occurs as a result of the substitution of
thymine (T) with cytosine (C) in the first intron
of the gene and can change its activity [9],
including causing violations and loss of receptor
sensitivity to hormones [9]. It was confirmed
that the Pvull polymorphism of the ER1 gene is
closely associated with tumorigenesis [12].

Cyclooxygenase-2 (COX-2) is involved in
the regulation of cell proliferation and apop-
tosis, as well as cell differentiation [11]. COX-2
is frequently expressed in many types of cancer
[12], including endometrial adenocarcinoma
[13]. COX-2 expression is present in the
immune cells of the endometrial stroma and
tumor microenvironment [14,15].

Materials and Methods

We examined 95 patients with a histologically
verified diagnosis of EHP at the Sumy Regional
Clinical Oncology Center (Sumy, Ukraine) during
2020-2022. The patients provided written informed
consent for the examination of tissues and blood
samples and the processing of personal data. The
study involving human participants was conducted
according to the guidelines of the Declaration of
Helsinki, reviewed and approved by the Bioethics
Committee of Sumy State University.
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All patients were divided into three groups
depending on the histological variant of EHP. Group
1 included 29 patients with non-atypical endometrial
hyperplasia (EH) (30.5%), group 2 included 11 cases
with glandular endometrial polyps (GEP) (11.6%),
and group 3 included 55 cases with glandular-
fibrous endometrial polyps (GFEP) (57.9%).

Immunohistochemical study of ERa and COX-2
expression was performed on tissue samples
obtained after surgical treatment (hysteroresecto-
scopy) according to the manufacturer’s protocols for
antibody staining and visualization system.
Immunohistochemical study of ER and COX-2
expression was performed according to the method
described in our previous work [16].

Image analysis and archiving were performed
using a Carl Zeiss Primo Star microscope with a
Zeiss AxioCam ERc 5 s digital camera and ZEN 2
(blue edition) software (Germany).

The research on the Pvull polymorphism of the
ESR1 gene (rs2234693) was performed using the
polymerase chain reaction method followed by
restriction fragment length analysis (PCR-RFLP)
[18].

Mathematical data processing was carried out
using Microsoft Excel and the "SPSS Statistics 29.0
for Windows" software package. Student's t-test (t),
ANOVA method, Pearson's y2 test were determined.
Results with p < 0.05 were considered statistically
significant.

Results

When examining the anamnesis of women
with EHP, it was found that they were accom-
panied by ovarian-menstrual cycle disorders,
namely hyperpolymenorrhea in 11 cases
(11.6%) and algodysmenorrhea in 7 cases
(7.4%); insignificant bleeding during meno-
pause in 17 cases (17.9%). In 66 cases (69.5%),

Immunohistochemical characteristics  of
EHP

Expression of ERa in tissues with EHP in 18
cases (35.3%) was strongly positive in the
epithelial and moderately positive in the stromal
components; strongly positive in the epithelial
and stromal components in 15 samples (29.4%);
moderately positive in the epithelial and stromal
components in 8 cases (15.7%); moderately
positive in the epithelial and weakly positive in
the stromal components in 5 cases (9.8%);
strongly positive in the epithelial and weakly
positive in the stromal components in 3 samples
(5.9%); and in 2 cases (3.9%) it was weakly
positive in the epithelial and moderately
positive in the stromal components.

According to the results of immunohis-



tochemical examination of samples of group 1
(with non-atypical EH), strongly positive
expression of ERa in the epithelial and stromal
components was observed in 7 cases (47%);
strongly positive in the epithelial and
moderately positive in the stromal components
— in 3 cases (20%); moderately positive in the
epithelial and stromal components — in 2 cases
(13%); weakly positive in the epithelial and
moderately positive in the stromal components
— in 2 cases (13%); moderately positive in the
epithelial and weakly positive in the stromal
components —in 1 case (7%).

The results of ERa expression in group 2
(with GEP) were distributed as follows: most of
samples showed strongly positive expression in
the epithelial and moderately positive in the
stromal components — 4 (57%); in 2 cases
(29%) strongly positive reaction was in the
epithelial and stromal components; in 1 case
(14%) the expression was moderately positive
in the epithelial and weakly positive in the
stromal components.

In group 3 (with GFEP), the largest number
of samples (11 cases (38%)) had a strongly
positive expression of ERa in the epithelial and
moderately positive in the stromal components;
in 6 cases (21%) — strongly positive in the
epithelial and stromal components; in 6 cases
(21%) — moderately positive in the epithelial
and stromal components; in 3 cases (10%) —
moderately positive in the epithelial and weakly
positive in the stromal components; in 3
samples (10%) there was a strongly positive
expression of ERa in the epithelial and weakly
positive in the stromal components of the
endometrium.

COX-2 expression was detected in the
epithelium of all tissue samples with EHP. The
average value was 4.22 + 1.11 points. In the
general group with EHP, the majority of cases
(50%) exhibited a moderately positive
expression. At the same time, in 39% of cases, a
strongly positive expression of COX-2 was
observed. Weakly positive expression was
detected in only 11% of cases. In group 1, the
results of COX-2 expression were distributed as
follows: the majority of samples were
moderately positive — 66%; 17% of cases — with
strongly positive and 17% - with mildly
positive expression. In the group with GEP,
COX-2 expression was strongly positive in 50%
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of cases, moderately positive — in 33% of
samples, and mildly positive — in 17% of cases.
In the group with GFEP, the results of COX-2
expression were equally distributed: in 50% of
cases, there was a strongly positive and a
moderately positive reaction.

Frequency of the Pvull polymorphism of the
ESR1 gene in patients with EHP

As a result of the genotyping of patients with
EHP according to the Pvull polymorphism of
the ESR1 gene, we determined the frequency of
T and C alleles to be 0.56 and 0.44,
respectively. When analyzing the distribution of
genotype variants according to the Pwvull
polymorphism of the ESR1 gene in patients
with EHP, the following results were obtained:
patients homozygotes for the main T/T allele —
30 cases (31.6%), heterozygotes for the T/C
allele — 47 cases (49.5%), homozygotes carriers
of the minor C/C allele — 18 cases (18.9%).
Thus, the T/C heterozygote variant was the
most frequent, which was 1.6 times more than
the T/T homozygote variant, and 2.6 times more
than the C/C homozygote variant.

Connection of morphological changes of the
endometrium depending on the genotype
according to the Pvull polymorphism of the
ESR1 gene in EHP

The T/C heterozygotes predominated among
patients with non-atypical EH and GFEP. The
homozygotes for the main T/T allele
predominated among patients with GEP (5.3%).
The lowest number among all histological
variants of EHP were patients homozygotes
carriers of the minor C/C allele. Calculation of
data according to Pearson's y2 test showed that
the histological variant of EHP does not depend
on the presence of the studied Pwvull
polymorphism of the ESR1 gene (x2 = 4.14;
P=0.387).

Connection of the level of ERo. and COX-2
expression with the Pvull polymorphism of the

ESR1 gene
Analyzing the degree of ERa expression in
the epithelial and stromal components

depending on the distribution of allelic variants
of the Pvull polymorphism of the ESR1 gene,
we found that there is no statistically significant
difference in these indicators between the
groups (x2 = 3.84; P =0.428 and y 2 = 1.47,
P=0.832, respectively) (Tables 1, 2).



Table 1.

Frequency of allelic variants of the ESR1 gene according to the Pvull polymorphism

with different degrees of ERo. expression in the epithelial component in EHP

The level of ERa expression in the epithelial component, n (%)
Genotype Strong-positive Moderate-positive Weak-positive Total
reaction reaction reaction
T/T 25 (26,2) 5 (5,3) 0 (0) 30 (31,6)
T/C 32 (33,7) 13 (13,7) 2(2,1) 47 (49,5)
CIC 11 (11,6) 6 (6,3) 1(1,1) 18 (18,9)
Total 68 (71,5) 24 (25,3) 332 95 (100)
x 2 =3,84; p=0,428

Note: n — number of individuals; p — statistical significance of differences by y2-criterion

Table 2. Frequency of allelic variants of the ESR1 gene according to the Pvull polymorphism

with different degrees of ERa expression in the stromal component in EHP

The level of ERa expression in the stromal component, n (%)
Genotype Strong-positive Moderate-positive Weak-positive Total
reaction reaction reaction
T/T 11 (11,6) 16 (16,8) 3(3,2) 30 (31,6)
T/C 15 (15,8) 24 (25,2) 8 (8,4) 47 (49,5)
CIC 5 (5,3) 9(9,5) 4 (4,2) 18 (18,9)
Total 31 (32,6) 49 (51,5) 15 (15,8) 95 (100)
x2=1,47;p=0,832

Note: n — number of individuals; p — statistical significance of differences by y2-criterion

We investigated the relationship of allelic
variants of the ESR1 gene by the Pwull
polymorphism depending on the different
degrees of COX-2 expression (Table 3). We
found no statistically significant difference in
this indicator between the groups (y 2 = 3.8;
P=0.434).

Analyzing the statistical relationship of the
average indicators of the expression levels of
ERa in the epithelial and stromal components,
as well as COX-2, depending on the variants of
the Pvull allelic polymorphism of the ESR1
gene, we found no statistically significant
difference in these indicators between the
groups (F=1.48; P=0.233; F=0.17; P =0.845
and F =1.13; P = 0.327, respectively).

Discussion

It is known that EHP can be precursors of

endometrioid adenocarcinoma of the endomet-
rium [1]. ERa is a key mediator of estrogen
influence in endometrial tissue [14-15]. At the
same time, other proteins are also involved in
the pathogenesis of endometrial diseases. Thus,
positive expression of COX-2 can be associated
with endometritis [11]. These proteins (together
with some other biomarkers) can participate in
the regulation of development and EHP and be
an indicator of the early stages of carcino-
genesis [16,17]. This contradicts the previous
study, where the asymptomatic course was only
in 16.8% of cases in EP. A.K.Elfayomy and
B.S.Soliman in their study, which included 150
women with EP, found that 62% had an
asymptomatic course [18].

We found a positive ER expression in all
examined tissue samples with EHP both in the

Table 3. Degrees of COX-2 expression depending on allelic variants of the ESR1 gene according to the
Pvull polymorphism in EHP

The level of COX-2 expression, n (%)
Genotype Strong-positive Moderate-positive Weak-positive Total
reaction reaction reaction
T/T 15 (15,8) 14 (14,7) 1(1,1) 30 (31,6)
T/C 16 (16,8) 28 (29,5) 3(3,2) 47 (49,5)
C/C 9 (9,5 7(7,4) 2(2,1) 18 (18,9)
Total 40 (42,1) 49 (51,6) 6 (6,3) 95 (100)
x2=238;p=0,434

Note: n — number of individuals; p — statistical significance of differences by y2-criterion
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epithelial and stromal components, which is
consistent with the previous study. A higher
degree of ERa expression was also observed in
the epithelial component compared to the
stromal component in each group with EHP
[14].

In our study, we found positive COX-2
expression in all tissue groups. It was
significantly higher than the indicators of intact
tissues [10-12], indicating the possibility of their
participation in the dyshormonal transformation
of the endometrium. Thus, our study has an
important scientific and practical aspect and can
contribute to solving the issue of prevention and
early diagnosis of these diseases in the local
population [19,20].

Conclusions

Currently, there is a tendency towards an
increase in the asymptomatic course of
endometrial hyperplastic processes, which are
characterized by variability in ER and COX-2
expression. At the same time, we did not find a
correlation between the Pvull polymorphism of
the ESR1 gene and the histological variant of
EHP, as well as the degree of ER and COX-2
expression in the epithelial and stromal
components.
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KJIMHUKO-MOP®OJOI'NMYECKASA U TEHETUYECKASA XAPAKTEPUCTUKA
I'NNEPIIVIACTUYECKUX TPOLECCOB DHIAOMETPUSA

H.JL.Iuaapenko, H.C.JIpmann, K.A.Cuxopa, A.B.Illampaii,
J.I'Menouko, FO.H.JIbinguna, A.H.Pomaniok
Kageopa namonozuuecxoii anamomuu, Cymckuil 2ocyoapcmexunulii ynusepcumem, Cymoi, Ykpauna

Pe3zome. B crarbe mpeacTaBiieHbl JaHHBIE O KIMHUYECKUX, MOP(OIOTHUECKUX U TE€HETHYECKUX XapaK-
TEPUCTHKAX SHIOMETPHANIBHBIX runepiuiactuaeckux npoueccos (OI'TI), koTopsie BKIOUAIOT B ce0s pa3HbIe
THUCTOJIOTUYECKHE BAPUAHTHI.

TxaneBble 00pasLpl, HOJYYEHHbIE MOCIE XUPYPrUUYECKOrO BMEIIATEIbCTBA C MOMOLIBIO THCTEPOPE3EK-
TOCKOIMH, MPOIUIM MMMYHOTHCTOXMMUYECKMH aHalIW3 Ha BeIpakeHue peuentopa o-3crporeHa (ERa) u
rukiiookcurenaspi-2 (COX-2). Beita ucnons3oBana monuMmepasHas tennas peaknus (ITIP), 3a kotopoit
nocyenoBaj aHanu3 AIUHbI pparmMeHToB orpanuueHus (RFLP), mis mzyuenus nmomumopdusma Pvull rena
ESR1 (rs2234693).

3HaUNTENHHO MOBBIIIEHHOE BhIpaxkeHHe dcTporeHa (ER) Oblio oTMeueHo B SMUTEIHaIbHON KOMIIOHEHTE
10 CPAaBHEHHIO C ME3€HXUMaIbHOIN KoMnoHeHToH (p<0,05). OxHako CymecTBEHHBIX pa3IUYrii B BBIPAKEHUN
ER cpenu paznmunbix rucronorndeckux BapuantoB JI'TI e nabmomanocs (p>0,05). Beipaxenne COX-2
ObUIO PAaBHOMEPHO OOHAPY)KEHO B SIHUTENHATBHOM KOMIIOHEHTe Bcex oOpa3noB Tkanu OI'Tl. 3ameueno, uro
He 0bUI0 00HApyXEeHO accormanuu Mexy nonmuMopdusmom Pvull rena ESR1 u passuruem OIT1, a Takxke ¢
KOHKPETHBIMU TUCTOJIOTHYECKUMH TIOTUIIAMH HITH ypoBHsIME BbipakeHHst ERa u COX-2.
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