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The role of steroid receptors in the pathogenesis of adenomyosis in
the presence of concomitant endometrial pathology in

postmenopause
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ARTICLE INFO Determining the pathogenesis of adenomyosis in postmenopausal women is promising,
Received: 21 November, 2018 as it will allow a more thorough study of the mechanisms of hormonal changes and
Accepted: 11 January, 2019 resolve issues related to adenomyosis in women of reproductive age. The purpose of

the study is to establish the role of steroid receptors in the pathogenesis of adenomyosis
in the presence of concomitant endometrial pathology in postmenopausal women.
Study material is removed uteri with parovaria from 117 patients of 49-76 years old. The
cases were divided into 4 groups depending on the presence of adenomyosis (AM) and
background pathology (endometrioid carcinoma of the endometrium (ECE) and
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CORRESPONDlNG AUTHOR endometrial hyperplasia (EHP)): 1) 27 women with adenomyosis and EHP; 2) 30 women
e-mail: 270916gr@gmail.com with adenomyosis and ECE: 3) 30 women with adenomyosis and age-related changes
Honcharenko G.Y. in the endometrium; 4) 30 women with age-related changes without AM (comparison

group). The immunohistochemical reaction was carried out using primary antibodies
to estrogen (ER), progesterone (PR) and androgen (AR) receptors. Statistical processing
was carried out using parametric methods of variation statistics (calculated the
arithmetic mean, standard deviation, confidence interval, Student criterion). The
predominance of the ER expression in the glandular and stromal components of the
eutopic endometrium in the presence of AM and hyperplastic processes was compared
with the comparison group (p<0.01). A high level of ER expression is characteristic of
the epithelium of the endometrium with EHP (7.333+0.314) and ECE (6.200+0.712)
rather than for the endometrium with atrophic changes in the presence of AM
(4.433+0.773). In the stroma, a high ER activity was detected with EHP (7.148+0.276)
rather than with atrophic changes (4.567+0.738) and ECE (4.167+0.602). It was
established that in the epithelium of adenomyosis foci, ER expression indices were
lower in atrophy (3.433+1.074) than with AM foci in ECE (4.667+0.526) and EHP
(5.148+0.745). In the stroma of adenomyosis foci, ER expression is higher in EHP than
in ECE and atrophy. The activity of PR in the eutopic endometrium decreases from
simple non-typical to complex atypical EHP and in patients with adenomyosis and ECE,
as the degree of differentiation of cells of ECA decreases (from G1 to G3 ECE). A
minimal expression of PR was found in the comparison group. In the cells of internal
endometriosis there were positive indices of immunohistochemical reaction with PR.
There were obtained minimum scores for receptor expression of AR in eu- and ectopic
endometria. Conclusion: adenomyosis foci have a regulatory effect on the uterine
endometrium, stimulating the expression of ER and, to a lesser extent, PR, and do not
affect the level of AR in the eutopic endometrium.

Keywords: adenomyosis, postmenopause, estrogen receptors, progesterone
receptors, androgen receptors.

Introduction

To date, the problem of adenomyosis is urgent and the effectiveness of the therapy applied, the prevention of
raises many questions from representatives of different the disease [14, 15, 17, 25, 27].
medical specialties regarding the methods of diagnosis, To address these or other issues related to the specified
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pathology, it is necessary to study the features of the
pathogenesis of the disease as a key point in the formation
of any pathological process. Undoubtedly, hormonal and
immunological disorders play a leading role in the
development of adenomyosis [8, 9, 23, 24]. In the presence
of endometriosis of any localization crucial among all
modern methods of examination belongs to morphological
research [3, 25]. Determination of immunohistochemical
indicators of the expression of eutopic and ectopic
endometrial receptors provides an opportunity to
understand the mechanisms of emergence and
progression of endometrioid disease. There is no single
view of the manifestation of the activity of the receptor
apparatus of ectopic foci, but the views of all authors agree
on one thing: the stromal and epithelial components of the
eutopic endometrium in the presence of internal
endometriosis differ from that of healthy women in structure,
level of activity of processes of proliferation, proliferation,
proliferation, proliferation the functioning of the proteolytic
system [6, 28]. All known works to study this pathology are
aimed at determining the level of expression of receptors
of foci of adenomyosis in women of reproductive and
premenopausal age [8, 10, 27, 29]. Given the increase in
life expectancy, postmenopausal women are more than a
third of their lives in this phase [2]. However, the receptor
apparatus of the foci of adenomyosis in postmenopausal
women and the correlation between eu- and ectopic
endometrias remain poorly understood. The study of the
problem of adenomyosis in postmenopausal women will
allow to study more carefully the complex mechanisms of
hormonal changes and their role in the pathogenesis of
internal endometriosis, and the greater availability of
pathohistological preparations of the removed uterus of
this age group allows to study in detail the receptor
apparatus and local transformations in the uterus. In
addition, in this category of women the range of concomitant
pathology of the reproductive system is wider, which
certainly influences the development of the disease and
may indicate the comorbidity of such diseases [13, 16, 26].
The establishment of separate links in the pathogenesis
of adenomyosis, both isolated and in the presence of
concomitant endometrial pathology, in post-menopausal
women will help address adenomyosis-related issues in
women of reproductive age.

All of the above points to the validity of an in-depth
comprehensive study of postmenopausal adenomyosis
in combination with pathological endometrial processes
with the involvement of modern technologies.

The purpose of the work is to establish the role of steroid
receptors in the pathogenesis of adenomyosis in the
presence of concomitant endometrial pathology in
postmenopausal women.

Materials and methods
As study material were used removed uterus with
appendages from 117 patients 49-76 years old, who were

Table 1. Assessment of the intensity and spread of cell staining
as a result ofimmunohistochemical reaction (points).

Intensity Distribution of staining
) - no stained cells
0 = absent ) - stained cells are less than 1/100

0

1

2) - the number of stained cells from 1/100 to 1/10
2 = intermediate | (3) - the number of stained cells from 1/10 to 1/3
3 = strong 4) - the number of stained cells from 1/3 to 2/3
5

) - the number of stained cells is greater than 2/3

(
(
1 = weak (
(
(
(

examined and treated at the Center for Reconstructive and
Rehabilitation Medicine (University Clinic) of Odessa
National Medical University for 2015-2018. Selection criteria
- age (postmenopausal - no menstruation for more than a
year) and a histologically verified diagnosis of
adenomyosis. All cases are divided into 4 groups
depending on the presence of AM and on the background
pathology (endometrioid endometrial carcinoma (ECE)
and endometrial hyperplasia (EHP)): 1) 27 women with
adenomyosis and EHP in endometrium; 2) 30 women with
adenomyosis and ECE; 3) 30 women with adenomyosis
and age-related changes in the endometrium; 4) 30 women
with age-related changes without adenomyosis
(comparison group).

Fragments of the test material were fixed in 10 % neutral
formalin pH 7.0 for 24 hours at 37°C. Immunohistochemical
reaction was performed using primary antibodies: Estrogen
Receptor (ER) clone SP1 (titer 1:400, LabVision
Corporation, USA), Progesterone Receptor (PR) clone
YR85 (titer 1:200, LabVision Corporation, USA), Androgen
Receptor (AR) clone AR411 (titer 1:100, Dako, Denmark).
The background staining was performed with Mayer's
hematoxylin.

The result of immunohistochemical reactions was
evaluated by a point system of continuous color method for
the determination of ER-, PR-, AR-status according to D.C.
Allred et al (1998) (Table 1). The total score was obtained
by adding point of staining spread to intensity score. A score
of 0 to 2 was considered ER-, PR-, AR-negative, a score >
2 was ER-, PR-, AR-positive.

The grouping, analysis and statistical processing of
the obtained data were performed using parametric
methods of variational statistics (arithmetic mean, mean
error, confidence interval, Student's t-test) and the "Microsoft
Office" programs.

Results

Immunohistochemical reactions with ER, PR, AR of the
eutopic endometrium in the presence of EHP revealed
certain features.

ER and PR showed high mean scores of intensity and
prevalence of staining, unlike AR (Table 2). Epithelial cells
of eutopic endometrium by EHP in more than a third (44.44
%) of cases were characterized by predominance of ER
activity over PR. In the stroma was observed the opposite
situation with the predominance of PR over ER.

Immunohistochemical reaction of ER epithelial cells
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Table 2. Average intensity and prevalence of staining of ER-, PR-, AR-receptors in eutopic endometrium with EHP (Mtm, points).

Material of Type of Glandular component Stromal component
research receptor Intensity Prevalence Total score Intensity Prevalence Total score
ER 2.444+0.242 4.889+0.120** 7.333+0.314 2.444+0.191* 4.778+0.160 7.148+0.276
EUtOp".: PR 2.556+£0.191* | 4.593+0.189*** 7.148+0.293 2.815+£0.149*** 4.482+0.264* 7.296+0.369
endometrium
AR 0.815+0.149 1.222+0.283 2.037£0.412 0.704+0.176 0.815+0.235 1.519+£0.397
ER 1.815£0.315 3.444+0.483 5.148+0.745 2.000+0.296 3.482+0.383 5.519+0.640
Ectopic PR 2.148+0250 | 4.000:0.456 | 6.148+0.676 2.259+0.307 4.000£0.347 | 6.259:0.633
endometrium
AR 0.333+0.181 0.593+0.335 0.926+0.512 0.630+0.280 0.630+0.280 1.259+0.559

Notes: *- statistically significant differences in ER and PR scores between endometrial components in the group (p<0.05); **- statistically
significant differences in scores between ER and PR in the group (p<0.05); ***- statistically significant differences in scores, both
between endometrial components and between ER and PR in the group (p<0.05).

Table 3. Average intensity and prevalence of staining of ER-, PR-, and AR-receptors in eutopic endometrium with ECE (M+m, points).

Material of Type of Glandular component Stromal component
research receptor Intensity Prevalence Total score Intensity Prevalence Total score
ER 2.367+0.318* 3.833+0.421* 6.200+£0.712* 1.400£0.291** 2.767+0.348*** | 4.167+0.602***
EUtOp".: PR 2.379+0.293 4.000£0.394 6.40+0.656 2.069+0.301* 3.552+0.474** 5.571+0.782**
endometrium
AR 0.567+0.224 0.767+0.348 1.33310.619 0.567+0.180 0.900+0.343 1.467+0.504
ER 1.667+0.237 3.000+0.339* 4.667+0.526* 1.433+£0.243* 2.367+0.493** | 3.857+0.621***
Ectopic PR 2.000£0.345 | 3.310£0507 | 5.300:0.809 | 1.931:0.344** | 3.241:0530* | 5.32+0.849*
endometrium
AR 0.500+0.205 0.900+0.368 1.367+0.598 0.867+0.155 1.40040.359 2.267+0.479

Notes: *- statistically significant differences in ER and PR scores between endometrial components in the group (p<0.05); **- statistically
significant differences in scores between ER and PR in the group (p<0.05); ***- statistically significant differences in scores, both
between endometrial components and between ER and PR in the group (p<0.05).

had the highest rates in the centers of adenomyosis with
simple EHP without atypia (Fig. 1).

There were no differences in the expression of ER and
PR between the components of the ectopic endometrium
and between the receptors. AR expression is absent in
one third of cases with adenomyosis and EHP. Analysis of
the ratio of ER and PR in ectopic endometrium revealed an
advantage of expression of PR over ER in more than 40 %
of cases.

Among women with G1 ECE, there were more frequent
cases with high levels of ER cell gland expression. An
opposite situation was observed with G3 ECE, with minimal
scores of ER epithelial cell expression.

A similar situation with the expression of ER epithelial
cells was observed in the determination of PR expression:
maximum indicators of receptor activity - most often for G1
ECE, moderate - for G2 ECE, minimum - for G3 ECE. The
latter in some places was characterized by complete
absence of immunohistochemical reaction.

The average total ER expression score was not
significantly different from such PR (Table 3). AR expression
had minimal intensity and color prevalence scores. The
study found that the normal distribution of ER and PR, that
is, in which the ratio of ER and PR goes to 1, in the glandular
component of the eutopic endometrium is present in 13
(43.33 %) women, and in the stromal - only in 8 (26.67 %).
In 16 (53.33 %) cases in the stroma, a decrease in ER was

observed against the background of an increase in PR
(ER/PR<1) (p<0.05).

In the ectopic epithelium of ECE, higher scores of ER
expression were observed for G1 ECE and minimal and,
wherever, complete absence of immunohistochemical
reaction for G3 ECE. PR had the highest levels of receptor
activity compared to other receptors (Fig. 2).

In the group of patients with adenomyosis and ECE in

» b e ,-‘%r;" A b |
Fig. 1. Area of AM female 64 years old with simple EHP without
atypia. Expressed IGC reaction (+++) cells glandular (3/5) and
stromal components (3/4). IGC reaction to estrogen markers. x100.

Vol. 25, Ne1, Page 45-54

47



The role of steroid receptors in the pathogenesis of adenomyosis in the presence of concomitant endometrial...

I T o
Fig. 3. Area of AM female 6
Expressed IGC reaction (+++) cells of the glandular (3/5) and stromal
(3/5) components. IGC reaction to markers of progesterone. x100.

Table 4. Average intensity and prevalence of staining of ER-, PR-, AR-receptors in eutopic endometrium with atrophy (Mtm, points).

Fig. 2. Area of AM female 66 years in the presence of EKE G2.
Pronounced IGC reaction (+++) cells glandular (3/5) and moderate (++)
stromal (2/4) components. IGC reaction to estrogen markers. x200.

Material of Type of Glandular component Stromal component
research receptor Intensity Prevalence Total score Intensity Prevalence Total score
ER 1.467+0.244 2.967+0.544 4.433+0.773 1.700+0.328 2.833+0.432 4.567+0.738
Eutopic PR 1.800£0.317 | 3.367:0.613 | 516720907 | 2.000£0.364 346740585 | 546740943
endometrium
AR 0.367+0.175 0.767+0.406 1.133+0.570 0.667+0.368 0.667+0.4368 1.33+0.736
ER 1.233+0.384** | 2.200+£0.700** | 3.433+1.074** 1.700+0.341** 2.733+0.469** | 4.433+0.790*
Ectopic PR | 2.200£0.288* | 3.967+0.425" | 6.167+0.704* | 2.400£0.276** | 3.7330.338** | 6.167+0.595"
endometrium
AR 0.333+0.172 0.667+0.391 1.0£0.548 0.967+0.318 1.400+0.511 2.367+0.816
Notes: **- statistically significant differences in scores between ER and PR in the group (p<0.05).
Endometrium Myometrium
PN
Endometrial — 44—
_ €NoMmyosis —
atroph:
phy _ _ == =
D Z
PN p-
. = N
Endo.metrlal | C—
carcinoma == =y
D Z
A\ >
e
< »
as— —\
“Intermediate
point” /
« Estrogen influence * Progesterone influence * Androgenic influence.
Fig. 4. Scheme of pathogenesis of adenomyosis in postmenopausal women.
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Table 5. Average intensity and prevalence of staining of ER-, PR-, and AR-receptors in endometrium with age-related changes (Mtm,

points).
Type of Glandular component Stromal component
receptor Intensity Prevalence Total score Intensity Prevalence Total score
ER 0.967+0.318 1.567+0.577 2.533+0.885 0.767+0.261 1.500+0.513 2.267+0.757
PR 1.100+0.391 1.900+0.589 3.000+0.968 1.000+0.282 2.100+0.590 3.100+0.858
AR 0.833+0.327 1.37+0.598 2.200+0.918 0.533+0.308 0.667+0.431 1.200+0.718

the stroma, there is a higher level of PR expression than
ER, in contrast to the glandular component (Table 3).
Immunohistochemical reaction with AR in glandular cells
was more often absent, in stroma - had minimal indicators
of receptor expression. All patients showed a
predominance of ER over PR in the stroma of endometrioid
heterotopias (p<0.05).

There were no differences in the expression of ER and
PR in the group with AM and endometrial atrophy between
the components of the eutopic and between the receptors
themselves (Table 4). The intensity and prevalence of AR
coloration in most women were zero.

In 19 (63.33%) women of group Il in epithelial cells of
eutopic endometrium the predominance of the ratio ER/
PR=1 (p<0.05) was established. In the stroma, there was
a more frequent decrease in ER relative to PR (ER/PR<1)
(p<0.05).

In ectopic endometrium in atrophy in one third of women
with IGC, the response of ER glandular cells was absent.
Immunohistochemical reaction of PR in more than one
third of cases was evaluated in maximum parameters (Fig.
3), unlike AR. The prevalence of PR expression over ER in
the foci of adenomyosis was established (p<0.05) (Table
4).

The glandular component of the ectopic endometrium
in most women was characterized by an increase in PR
and a decrease in ER (EP/PR<1) (p<0.05). Asimilar pattern
with a predominance of PR was also found in stroma cells
(p<0.05) (Fig. 4).

Immunohistochemical study of the receptor apparatus
of glandular and stromal cells of the endometrial women
of the comparison group to markers ER, PR and AR
revealed minimal scores in both intensity and prevalence
of staining (Table 5).

Discussion

Speaking about the overall picture of the results of the
study, postmenopausal patients are characterized by
differences in the expression levels of ER, PR, and AR not
only between the components of the eu- and ectopic
endometrium of the respective groups, but also between
the groups themselves.

The presence of high rates of ER activity in endometrial
components of EHP confirms the role of hyperestrogenemia
in the pathogenesis of EHP. Endometrial cell proliferation
is facilitated by long-term estrogen exposure [1, 7, 8, 17,
21]. The steroid dependence of endometrial glandular cells

on EHP is undeniable. Stromal cells also exhibit positive
ER activity, as confirmed by the work of other scientists [7,
11, 21].

The highest rates of ER expression in the stroma of the
eutopic endometrium with EHP were observed in simple
and complex forms of EHP without atypia. Atypical -
immunohistochemical reaction was less pronounced and
was accompanied by a decrease in ER expression,
indicating a violation of their reception. According to V.O.
Beniuk and co-authors (2013), decrease in the level of
activity of the receptor apparatus indicates the worsening
of the pathological process and the likelihood of further
malignancy [7]. According to the works of Tumansky V.O.
and Baudarbekova M.M. (2009), pronounced ER activity
was found in non-atypical EHP, moderate and weak in
atypical EHP [21]. The opposite is the opinion of Z.V.
Chumak et al (2014): atypical EHP is characterized by
higher ER expression results than non-atypical EHP.
However, all of the above results were relevant for women
of predominantly reproductive and premenopausal age
[11].

Analysis of the results of estrogen receptor expression
in eutopic endometrium with endometrioid endometrial
carcinoma revealed an increase in receptor activity from
G3 to G1 ECE, which is in line with the O.A. Samsonova
data (2004) on the more frequent detection of estrogen
and progesterone receptors in highly differentiated
endometrial tumors and a decrease in their activity and
quantity in accordance with a decrease in the degree of
cell differentiation [20]. Decrease in the expression of ER,
or lack thereof, indicate a loss of regulatory effect of
estrogen hormones and autonomic growth of the tumor
process [8, 22].

Positive expression of ER eutopic endometrium was
detected in the presence of atrophy and adenomyosis,
which indicates the preservation of receptor activity and
regulatory influence of postmenopausal estrogens in the
absence of hyperplastic processes in the endometrium.

Analysis of the results of immunohistochemical reactions
in the endometrium of women in the comparison group
showed low hormonal dependence of endometrial
components, as indicated by the minimal scores of ER
expression of glandular and stromal cells.

The study found a predominance of the expression level
of ERin the glandular and stromal components of the eutopic
endometrium in the presence of adenomyosis and
hyperplastic processes compared with the comparison

Vol. 25, Ne1, Page 45-54
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group (p<0.01). The obtained data partly correspond to the
results of other scientists. So, V.O. Beniuk et al. (2013),
although it is claimed that the content of ER in epithelial
cells of endometrium with EHP is higher than in women
without the specified pathology, but in the stroma of reliable
differences scientists have not established [7]. The presence
of lower intensity scores and the spread of ER staining in
the stromal component, compared with the glandular
(p<0.05), indicates an uneven effect of the same hormones
on the respective structures and their different hormonal
dependence. Tumansky V.O. and Chepetz A.V. (2016) holds
the same opinion., indicating a decrease in ER expression
in stroma cells compared with gland cells [22].

The results show that higher expression of ER is
characteristic of epithelial cells in endometrium with EHP
(7.333+0.314 points) and ECE (6.200+0.712 points) than in
endometrium with atrophic changes in the presence of
adenomyosis (4.433+0.773 points). In stromal cells, higher
ER activity rates were detected by EHP (7.148+0.276 points)
compared to endometrium with atrophic changes
(4.567+0.738 points) and ECE (4.167+0.602 points).

Positive immunohistochemical reaction from ER
components of endometrioid heterotopias in
postmenopausal women indicates the hormonal
dependence of pathological foci and the key role of steroid
hormones in the development and conservation of foci of
adenomyosis. The study found positive overall cumulative
ER reception in all groups of women with adenomyosis.
R.A. Akopyan and V.A. Pechenikova (2014), O.G. Kuryk and
O.V. Kalenska (2014) indicated positive expression of ER in
endometrioid foci [4, 18]. Some authors have suggested
that estrogen levels increase locally in postmenopausal
women with internal endometriosis, but these studies have
addressed patients with isolated pathology - adenomyosis
[4]. Other scientists have emphasized the leading role in the
development of "hyperplastic syndrome" (EHP, adenomyosis
and uterine fibroids) of local hyperestrogenemia, not
balanced by hyperprogesteronemia [17]. Local
hyperestrogenemia may be the result of local hormone
synthesis, indicating the autonomy of endometrioid foci [7].

It was found that in the glandular component of internal
endometriosis foci, lower ER expression was observed in
atrophy (3.433+1.074 points) compared to foci of
adenomyosis in endometrioid carcinoma (4.667+0.526
points) and endometrial hyperplasia (5.148+0.745). In
endometrioid heterotopy stroma, estrogen receptor
expression is higher in hyperplasia than in endometrioid
endometrial carcinoma and atrophy.

When comparing the results of the expressive activity of
the steroid receptors of the eu- and ectopic endometrium,
no differences were found (p>0.05), except for the group of
women with adenomyosis and EHP. The data obtained differ
with the findings of some studies, according to which the
level of ER in the traces of endometrioid heterotopias is
lower than in eutopic endometrium [7, 30]. Patients with
adenomyosis and endometrial hyperplasia have a

predominance of ER expression over PR in eutopic
endometrium (p<0.01). This situation can be explained as
follows: endometrioid foci have some estrogenic potential,
which in turn affects the eutopic endometrium. Such
dependence is confirmed by the fact of lower expressive ER
activity in the endometrium of the comparison group relative
to the eutopic endometrium in the group of patients with
atrophy and adenomyosis, both in the stroma and in the
glands. The following pattern is interesting: the higher the
estrogenic potential of the eutopic endometrium, the higher
the ER expression in endometrioid foci. This phenomenon
is well evident in the group with endometrioid endometrial
carcinoma, since in this group there were patients,
depending on the level of cell differentiation, with both high
and low estrogen receptor expression scores in the eutopic
endometrium. The higher the level of differentiation of ECE
cells, the higher was the estrogenic activity in the
endometrium of ECE and in the focuses of internal
endometrosis. This is evidenced by higher scores of ER
expression in AM focuses on EHP than in atrophy, in which
the eutopic endometrium has lower estrogen activity rates.

The cells of the components of the eu- and ectopic
endometrium have estrogenic and progesterone activity,
which coincides with the conclusions reached in their work
in 2014 by R.A. Hakobyan and V.A. Pechenikova, and O.G.
Kuryk and O.V. Kalenskaya [4, 18]. Progesterone receptors
have no less activity than estrogen in endometrium with
endometrial hyperplasia, and, in some cases, even greater
[21]. The activity of PR decreases from simple non-atypical
to complex atypical EHP [11].

In patients with adenomyosis and endometrioid
carcinoma of the endometrium observed a similar pattern
with the expression of PR, as for estrogen receptors: as the
degree of differentiation of ECE cells (from G1 to G3 ECE)
decreased the receptor activity of progesterone receptors.
Reduction of PR expression or their absence in ECE cells
V.A. Tumansky and A.V. Chepetz in 2016 explained the loss
of regulatory influence of steroid hormones and the
autonomy of tumor growth [22].

In the comparison group, minimal PR expression
indicated low hormonal dependence of endometrial
components in women without adenomyosis and
postmenopausal endometrial hyperplastic processes.

Positive PR expression in internal endometriosis cells
was found in groups of women with adenomyosis, which
proves their hormonal dependence and the key role of these
hormones in the existence of postmenopausal focuses of
adenomyosis. It is possible that this is a consequence of
the local synthesis of progesterone hormones in
endometrioid foci [4]. Cases with low activity and moderate
expression of PR are associated with a decrease in
progesterone dependence.

When comparing the expression scores of steroid
receptors of the eu- and ectopic endometrium, no differences
were found between the indices (p>0.05). An exception was
women with adenomyosis and EHP, which was dominated
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by expression of progesterone receptors in eutopic
endometrial cells over ectopic (p<0.01). Thus, the results
obtained are partly consistent with the findings of some
scientists, according to which the level of progesterone
receptors in the foci of adenomyosis is lower than in the
eutopic endometrium [4, 30].

The preservation of the expression of the PR foci of
postmenopausal adenomyosis in both epithelial and
stromal cells was confirmed, regardless of concomitant
pathology. However, there were no significant differences
between the mean total PR expression scores in the stroma
of ectopic foci. This indicates the absence of regularities
between the expression levels of PR eu- and ectopic
endometrium, depending on the level of cell differentiation
inherent in estrogen receptors. It should be noted that PR
activity differed in eutopic endometrium depending on the
presence of internal endometriosis. Patients with atrophy
and adenomyosis had higher progesterone receptor
expression scores in eutopic endometrium than the
comparison group women. Endometrioid foci may have a
regulatory effect on eutopic endometrium, with some
progesterone potential. However, they remain independent
of the eutopic endometrial feedback.

When comparing the expression of ER and PR revealed
both the normal ratio of ER and PR, and the predominance
of ER over PR, as evidenced by the presence of only 2
phenotypic variants of the distribution of receptors ER and
PR: ER>PR and ER=PR. The advantage of ER over PR in
non-atypical EHP in their study was established by V.O.
Tumansky and M.M. Baudarbekova (2009) [21]. According to
the work of V.O. Beniuk and V.M. Goncharenko (2013), just
enough receptors for progesterone and maintaining a
normal ratio of ER and PR, which goes to 1, provides
sensitivity of the endometrium with EHP to progestin therapy
[8]. Thus, not only hyperestrogenemia, but also
hyperprogesteronemia and maintaining the appropriate ratio
of ER and PR are important in the pathogenesis of simple
atypical EHP. Therefore, not only the ER but also the level of
PR plays a leading role in proliferative processes in the
endometrium. The transition of the non-atypical form to the
atypical one is accompanied not only by a decrease in the
sensitivity of the receptor apparatus, but also by the
predominance of progesterone receptors over estrogenic
ones.

The presence of more than 60 % of women with
adenomyosis and atrophy in epithelial cells in the eutopic
endometrium of a normal ratio of ER and PR, which went to
1 (p<0.05), indicates that the condition of the existence of
glandular elements of eutopic endometrium with
adenomyosis and without hyperplastic processes are to
maintain a balance between ER and PR. The situation is
different when was observed in stromal cells: in most cases
there was a decrease in estrogen receptors against a
background of progesterone increase (ER/PR<1) (p<0.05).
This indicates the advantage of progesterone exposure.

In the group of women with adenomyosis and ECE it

was found that the stroma showed higher expression of PR
than ER (p<0.05). This indicates a greater regulatory effect
of progesterone receptors than estrogen receptors. It was
in the stroma of the endometrium with ECE that a decrease
in ER was observed against the background of an increase
in PR (ER/PR<1) (p<0.05). In the epithelial cells of the ectopic
endometrium, ECE was dominated by a balanced variant of
the ratio ER and PR (ER=PR) (p<0.05). Higher PR
expression in the stroma demonstrates progesterone
dependence of endometrioid heterotopia cells and indicates
its superiority over estrogen. This is confirmed by the smaller
number of cases (6.67 %) with the phenotypic variant of
receptor distribution in the stroma foci AM - ER/PR>1
(p<0.05). Other scientists point to the positive expression of
PR in endometrioid heterotopias in women of both
reproductive and menopausal periods [4, 18, 19].

In women with adenomyosis and endometrial atrophy
the opposite situation was observed: in endometrioid foci,
the expression of PR was higher than ER (p<0.05), and in
most cases there was a phenotypic variant of the ratio of
receptors with a predominance of PR over ER (EP/PR<1)
(p<0.05). Therefore, for postmenopausal adenomyosis
pathogenetically important is the advantage of progesterone
influence over estrogen.

Different levels of receptors under study at foci of
adenomyosis result from different hormonal dependence
of endometrioid focus cells. For the development and
existence of internal endometriosis in postmenopausal
sufficient estrogen and progesterone effects are required.
The implementation of the cellular response is a
consequence of the interaction of the hormone and the
corresponding receptor. In postmenopausal conditions, a
sufficient number of hormones can be synthesized locally,
in the foci of adenomyosis, against the background of the
ovarian function. However, it should not be forgotten that in
groups of women, adenomyosis "coexisted" with EHP and
ECE, whose endometrium had some hormonal potential
and receptor activity. Therefore, in the pathogenesis of
postmenopausal adenomyosis, local estrogen and
progesterone activities of constituent ectopic foci play a
leading role.

The study obtained minimal indicators, and sometimes
complete absence, of AR receptor expression in the eu-
and ectopic endometriums, which indicates that there is
no direct regulatory effect on the development of androgen
adenomyosis. However, despite this, AR expression in
stromal ECE is higher in focal endometriosis foci than in
eutopic endometrium (p<0.05). In the analysis of the activity
of AR differences between the expression levels in the
eutopic endometrium of the studied groups of women were
not found, which suggests that the androgenic potential of
foci of adenomyosis and their influence on the level of AR
in the eutopic endometrium is absent.

Evaluation of the results of AR expression in ectopic
endometrium showed the presence of lower rates of AR
expression in the stroma of endometrioid foci on EHP
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compared with other patients in the study group (p<0.05).
However, the level of AR activity in all study groups was
minimal.

Some researchers, studying the peculiarities of the
existence of post-menopausal EHP, argue that this is
possible in the presence of hormone-active structures in
the ovaries and extra-gonad synthesis of estrogens in
adipose tissue or inflammatory processes of the
endometrium and appendages of the uterus [12]. Since
the leading role in the pathogenesis of adenomyosis and
EHP is played by local hyperestrogenemia, these
pathological conditions can cause the development of
adenomyosis. Given the possibility of estrogen synthesis
in focal endometriosis foci, endometrioid heterotopias can
be considered as an autonomous lesion of the myometrium
and a source of estrogen synthesis for eutopic
endometrium. This hypothesis is confirmed by the presence
of higher rates of ER expression in eutopic endometrium
in the presence of adenomyosis, including atrophic
changes than in women without adenomyosis. The
absence of estrogenic potential of the ovaries in
postmenopausal women, positive expression of ER in the
eu- and ectopic endometriums may indicate the existence
of an "intermediate point" of estrogen synthesis. In the
future, the estrogens synthesized at such an intermediate
point are sent to the eu- and ectopic endometrium.
Estrogens that have reached the foci of adenomyosis
potentiate greater estrogen production in endometrioid
heterotopias. Subsequently, some of the estrogens remain
in the focuses of adenomyosis, and some go to the eutopic
endometrium. Thus, the hormonal theory of the
pathogenesis of adenomyosis, which is the basis of
hyperestrogenia, is inferior to the theory of hormonal
metabolism disorders, based on impaired sensitivity of
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POINb CTEPOIOHUX PELIENTOPIB Y MATOMEHE3| ADEHOMIO3Y 3A HAABHOCTI CYNYTHbLOI MNATONOr i EHOOMETPISA B

NOCTMEHONAY3I
NoH4yapeHko I.HO.

BcmaHoeneHHs naHOK namozeHe3y adeHOMIO3y y XIHOK 8 rocmmeHornaysi € nepcrnekmueHUM O00CMiOXeHHsM, sike 00380/UMmb
pemerbHiwe 8us4YUMU MexXaHi3Mu 20PMOHanbHUX 3MiH | supiluumu numaHHsi, noe'asaHi 3 adeHoMio30M Yy XIiHOK pernpodyKmueHO20
8iky. Mema pobomu - ecmaHosumu porib cmepoiOHUX peuernmopig y namozeHesi a0eHoMio3y 3a Hasi8HOCMI CyrnymHboi namosmoeil
eHOomempis 8 nocmmeHonaysi. Mamepianom 0nsi docnidxeHHs1 bynu mamku, gulaneHi 3 npudamkamu, 117 nauieHmok eikom eid 49
do 76 pokie. Bci nauieHmku 6ynu po30dineHi Ha 4 epynu 3anexHo 8id HaseHocmi adeHomio3y ma ghoHogoi namonoeii (eHdomempioidHa
kapuuHoma eHOomempis (EKE) i eineprinasisi eHoomempis (ITIE)): 1) 27 xiHok 3 adeHomio3om i [TIE; 2) 30 xiHok 3 a0eHOMio30M ma
EKE; 3) 30 xiHok 3 a0eHomio30M ma eikogumu 3miHamu e eHOomempii; 4) 30 xiHOK 3 gikosumu 3miHamu 6e3 adeHomio3y (spyna
MOPIBHSIHHS). IMyHO2iCMOXiMiYHY peaKuito Mposoduiu 3 BUKOPUCMAaHHSIM rep8uHHUX aHmumin 0o ecmpozeHosux (ER), npozecmepoHosux
(PR) i aHOpoeeHosux (AR) peuenmopie. CmamucmudyHy 06pobKy npoeodursu i3 3acmocyeaHHAM rnapamempuyHuUx memodie eapiayiliHoi
cmamucmuku (8upaxogysasnu cepedHe aputhmemuyHe, cmaHOapmHe gidxuneHHs1, 0osipyull iHmepsan, kpumepili CmbrodeHma).
BcmaHoeneHo nepeesaxaHHsi pigHs1 ekcripecii ER y 3amosucmomy i cmpomanbHOMy KOMIIOHeHmax eymoriyHo2o eHOomempisi 3a
HasisHocmi a0eHOMIo3Y i 2ineprnacmuyHUX NPOYecie NopieHsIHO 3 2pyroto nopieHsIHHSA (p<0,01). Buwuli pieeHb ekcripecii ecmpoaeHo8ux
peuenmopie 6ys binbw xapakmepHuM 0ns enimenis eHoomempis 3 einepnnasieto (7,333+0,314) ma eHOomMempioiOHOK KapUyuHOMOH
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(6,200+0,712), Hix Oriss eHOoMempis 3 ampoghidHUMU 3MiHamu rpu adeHomio3i (4,433+0,773). binbw 8ucoka akmugHiCmb eCmpo2eHo8UX
peuenmopie y cmpomi eusieneHa npu einepnnasii eHdomempis (7,148+0,276), Hix npu ampogidyHux 3miHax (4,567+0,738) ma
eHOomempioidHit kapyuHomi (4,167+0,602). BcmaHo8ieHo, wo 8 ernimernii 02HUW, adeHoMIo3y rpu ampogii eKxcrpeciss ecmpoaeHo8ux
peuenmopig bynu Huxyoro (3,433+1,074), HiX y ¢pokycax adeHomio3dy npu eHOOMempioidHil kapyuHomi eHOomempis (4,667+0,526)
ma Uoeo einepnnagsii (5,148+0,745). Y cmpomi ¢hokycie adeHOMio3y eKcrpecis ecmpo2eHo8UX peuenmopie suwa npu 2inepnnasii
eHOomempisi, HiX npu eHOoMempioioHili kKapyuHoMi eHOoMempis ma ampogii. AKMUBHicMb MPO2ecmepPoOHO8UX peuenmopie 8
eymoniyHomy eHOomempii 3HUXyembcs1 8i0 npocmoi Heamurnogoi 0 KOMIMIeKCHOI amurnoeoi 2inepnnasii eHdomempis, a y naujieHmok
3 a0eHoMio30M ma eHOOMempiOiOHOK KapUyUHOMOK eHOOMeMPIs - 110 Mipi 3HUXEHHsT cmyrneHro dugbepeHuiayii knimuH EKE (s8id G1 do
G3 EKE). Y epyni nopieHsiHHA eusiefieHa MiHiMallbHa €KCrpecis npozecmepoHosux peuenmopig. Y KnimuHax eHympiuHbo20
eHOoMmempio3a HasigHi NMo3umueHi MoKa3HUKU iMyHoeaicmoximiyHoi peakuii 3 PR. OmpumaHi miHiMansHi 6anu peuenmopHoi ekcripecil
aHOpoeeHOB8UX peuernmopie 8 ey- ma ekmorniyHoMmy eHOomempii. Takum YuHOM, ghoKycu adeHomio3y 30iliCHIOMb pezyrnsmopHUl
8nnue Ha eymonidyHuli eHOomMempili, CMUMYJIIOYU eKCIPECilo ecmpo2eHo8UX peyernmopie i, 8 MeHwi il Mipi, Mpo2ecmepoHO8UX
peuenmopis, i He ernnusarmMb Ha pieeHb aHOPO2EeHOBUX peuernmopie 8 eymorniyHomy eHOomempii.

KniouoBi cnoBa: adeHomio3, nocmmeHonay3a, ecmpoeeHo8i peyernmopu, Mpo2ecmepoHosi peuenmopu, aHOpo2eHosi peyernmopu.

POJb CTEPOUOHbLIX PELIENTOPOB B NATOMEHE3E AEHOMUO3A NPU HAITMYUU COMYTCTBYHOLLEN NATONOMMA
SHOOMETPUA B MOCTMEHONAY3E

NoHyapeHko A.FO.

OnipedeneHue 38eHbe8 NamozeHe3a a0eHOMUO3a Y XXEHUWUH 8 MOCMMeHOoMnay3e s18/1s1emcsi IepcreKmusHbIM uccriedosaHueM, KOmopoe
rnoseonum bosee mwamersibHO U3y4Umb MeXaHU3Mbl 20pPMOHasIbHbIX U3MEHeHUl U pewumb 80MpoChl, C85i3aHHble C a0eHOMUO30M Yy
JKeHWUH perpodyKkmugHo20 8o3pacma. Llesnb uccriedosaHus - ycmaHo8UMb POsib CMepPOUOHbIX Peuernmopos 8 namozeHese adeHomMuo3a
fpu Hanu4yuu conymcmeyrouwel namosnoauu 3HOomempusi 8 nocmmeHornay3e. Mamepuanom 0nsi uccriedogaHusi CryXumu Mamku,
yOarneHHble ¢ npudamkamu, 117 nayueHmok 8 go3pacme 49-76 nem. Bce nayueHmku bbinu pa3desneHbl Ha 4 epynrbl 8 3agucumocmu
om Hanu4usi adeHomuo3a u ¢hoHogol namosnoauu (3HdomempuoudHas KapyuHoma sHOomempusi (OK3) u eunepnnasus sHOomMempusi
(IT13)): 1) 27 xeHwuH ¢ adeHomuo3om u [T13; 2) 30 xeHwuH ¢ adeHomuo3om u IK3; 3) 30 xeHWuH ¢ aBeHOMUO30M U 803pacmHbIMU
usmeHeHusmMu &8 3aHOomempuu; 4) 30 XeHWUH ¢ 803pacmHbIMU U3MeHeHUsMu 6e3 adeHomuo3a (2pynna cpasHeHUs).
UMMyHO2UCMOXUMUYECKYHO peakUuto Mpoesodusu ¢ UCOoMb308aHUEM ep8uYHbIX aHmumers K acmpozaeHosebiM (ER), npoeecmepoHo8biM
(PR) u aHOpoeeHosbim (AR) peuennmopam. CmamucmuyecKyto 0bpabomky npogodusnu ¢ npUMeHeHUeM rnapamempu4eckux mMemodoos
sapuayuoHHOU cmamucmuku (8blqucrnisinu cpedHee apughmemuyeckoe, cmaHOapmHoe OMKIIoOHeHUe, dosepumeribHbili UHmMepsarl,
Kkpumeputli CmbrodeHma). YcmaHoeneHo npeobnadaHue ypo8HS 3KCIIPeCccuu 3CMPO2EeHO8bIX Peuernmopos 8 Xene3ucmom u
CcmpoMaribHbIX KOMIIOHEHMaX 3ymornu4ecko20 3HOOMempusi NpuU Harnuyuu adeHoMuo3a U 2urnepriiiacmuyecKux rnpoyeccos o CpasHeHUo
¢ epynmnol cpasHeHus (p<0,01). Bbicwuli ypogeHb 3Kcripeccuu 3cmpo2eHo8bIX peyenmopos bbinn boree xapakmepeH 05 anumernusi
aHOomempusi ¢ eunepnnasuel (7,333+10,314) u saHOomempuoudHoU KapyuHomol sHOomempusi (6,20+0,712), yem Onsi sHOomempusi ¢
ampoguyeckUMuU USMEHEHUsIMU Mpu Hanu4yuu adeHomuo3a (4,433+0,773). B cmpome bornee ebicokasi akmusHocmb ER obHapyxeHa
npu eunepnnasuu s3Hoomempusi (7,148+0,276), yem npu ampogpuyeckux usmeHeHusix (4,567+0,738) u SKO (4,167+0,602). YcmaHoeneHo,
4Ymo 8 anumersuu 04a2o08 adeHOMUO03a HUXXe roKasamersiu 3KCpeccuu 3Cmpo2eHo8bIX peuenmopos bbinu npu ampoguu (3,433+1,074),
yeMm 8 (hokycax adeHomuo3a rpu sHeomempuoudHoU KapuyuHome (4,667+0,526) u euneprnnasuu sHOomempusi (5,148+0,745). B cmpome
poKycos adeHoMUO3a IKCMPECCUS 3CMPO2EHOB8bIX PEUEenmopos8 8biwe npu eunepriasuu 3HOoMempusi, YeM npu 3HOOMempuUOUOHOU
KapuyuHome sHOomempusi u ampoghuu. AkmusHocmb PR &8 aymonudyeckom 3HOOMempuu CHUXaemcsi om npocmol Heamurnu4yHoU K
KomrnekcHol amunuyHou [T19, a y nayueHmok ¢ adeHoMUo30M U 3HOoMempuoudGHOU KapyuHOMoU 3HOOMempuUs - M0 Mepe CHUXEHUSI
cmeneHu AughgpepeHyuayuu knemok KO (om G1 do G3 OK3). B epynne cpasHeHusi 0bHapyxxeHa MUHuUMarnbHas akcripeccusi PR. B
Kriemkax eHympeHHe2o 3HOoOMempuo3a Mpucymcmeosarsnu rnosioxumerbHble rnokasamesu UMMyHo2ucmoxumudeckol peakyuu ¢ PR.
lMonyy4eHbl MuHUMarsnbHble bannbl peyenmopHoU akcrpeccuu AR 8 ay- u akmonudeckom sHOomempusix. Takum obpa3om, ¢hOKyChbl
adeHoOMUO3a oCcywecmerisiom pe2ynsmopHoe 8/UsHUe Ha dymornu4yecKkuli 3HOoMempud, cmumMynupys akcripeccuto ER u, 8 meHbwel
cmeneHu, PR, u He enusitom Ha ypogeHb AR 8 symonudyeckom sHOoMempuu.

KnroueBble cnoBa: adeHoMuo03, nocmmMmeHornay3a, 3CmMpo2eH08bIe Peyernmopsbl, Npo2ecmepoHO8bIe peyernmopbl, aHOPO2eHo8bIe
peuenmopsl.
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