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INTRODUCTION

According to modern views, the pathogenesis
of endometrial polyps (EP) reminds a compli-
cated organized structure consisting of multiple
links. Today one thing is clear, it is a multifacto-
rial disease, which involves a variety of complex
mechanisms in order to occur. Popular today
ideas onthe formation of EP are based primar-
ily on the individual pathophysiological mecha-
nisms, with hormonal mechanism being domi-
nant [1]. However, the steadily growing number
of publications on the inflammatory genesis of
endometrial hyperplasia, as well as the accumu-
lation of a large amount of experimental data on
the activation of stem cells overgrowth by local
inflammatory microenvironment, proves undis-
putedly the alternative inflammatory mecha-
nism for polyps occurance.

EP and chronic endometritis (CE) are two
most common causes of unexplained infertility
in women of reproductive age. Given that CE is
always identified with the existence of micropol-
yps (MP) [2], the idea that EP and MP are phases
of the same disease is the subject of the most
heated scientific debates to date.

The aim of our study was to conduct a compar-
ative analysis of the hormonal homeostasis and
the state of the receptor apparatus of the endo-
metrium in women of reproductive age with EP
and MP.

MATERIAL AND METHODS

In order to conduct our study the patients
aged 18-35 years, who were admitted to the En-
docrine Gynecology Department of the SI “Insti-
tute of Pediatrics, Obstetrics and Gynecology of
the NAMS of Ukraine” for the purpose of preg-
nancy planning, were divided into 4 groups.

All patients wrote a single scheme, including
studies of passport information, health com-
plaints, medical history, and general clinical and
gynecological examination, ultrasound exami-
nation of organs of lesser pelvis.

On the basis of these data 30 healthy women
of childbearing age have been allocated. These
women did not demonstrate any gynecological
diseases, did not use intrauterine contraceptive
devices, and never had spontaneous, induced
abortions and intrauterine intervention history.
This category of women was control group IIl.

Those patients diagnosed with a variety of
reproductive disorders such as infertility, mis-
carriage, endometrial polyps had hysteroscopy.
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After analyzing the results of hysteroscopic in-
spection and histopathological study women
were divided into three groups.

The Il group consisted of 30 women with the
MP, whose polypoid bulge, 1-2 mm in size, was
first detected at hysteroscopy and were not
discovered at the previously held sonographic
inspection. Given that the peculiarity of the de-
tection of the MP with CE makes up 99%, the
group was solely based on those women whose
micropolyp positive hysteroscopy results com-
bined with histologically confirmed CE. In fact
the accuracy of morphological verification of CE
was increased by mandatory detection of plas-
ma cells using CD138 marker.

Women with EP were divided into two sub-
groups. The first one (IA) included 34 patients
with EP only, the second one (IB) consisted of 36
women with EP and MP, and the presence of CE
was confirmed by expression of CD138.

In order to eliminate the possibility of con-
cealed presence of CE in patients from group Ill,
the endometrial biopsy was performed using
a suction curette Pipelle de Cornier on the 7t"-
10t day of the menstrual cycle with the subse-
guent morphological and immunohistochemical
(CD138) study of the obtained data.

All patients gave written informed consent to
participate in the study. Exclusion criteria were
congenital malformations of the genital organs;
any extragenital diseases in the acute or sub-
acute stages; antiphospholipid syndrome; ma-
lignant tumors of any localization.

The following research program was carried
out in cohorts of selected patients in accordance
with the purpose of the study and its objectives:
clinical and statistical analysis; ultrasound exami-
nation of organs of lesser pelvis; hysteroscopic
inspection of the endometrial lining: the control
group patients had a biopsy of the endometrium
using suction curette Pipelle de Cornier on the
7*-10" days of the menstrual cycle; morpho-
logical study of the endometrium; assessment of
hormonal status of blood for follicle-stimulating
hormone (FSH), luteinizing hormone (LH), pro-
lactin (PRL), estradiol and progesterone (PG);
evaluation of the expression level of estrogen
receptors (ER) and progesterone receptors (PR)
based on color intensity and percentage ratio of
reseptor distribution in the stroma and glands.

Clinical assessment of the health of the women
surveyed was carried out under the aegis of indi-
vidual statistical cards developed by us.
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Ultrasonography of organs of lesser pelvis was carried out
on patients from all the groups through a series of longitudinal
and cross sections on an ultrasonic device “Nemio XG” (Toshi-
ba, Japan) using a multifrequency transvaginal probe with the
frequency of 4.0-7.5 MHz, and if necessary using an abdominal
probe with the frequency of 3.5 MHz. The study was conduct-
ed on the 5th-9th and 17%-21t days of the menstrual cycle.

Diagnostic hysteroscopy was performed on the 7*"-10* day
of the menstrual cycle with the help of “K.Storz” company
equipment (Germany) via the standard method. Sterile irriga-
tion solution turusol was used as the optical medium.

Hormonal range of gonadotropins (FSH, LH) and sex steroid
hormones (estradiol, prolactin) were evaluated during the first
phase of the menstrual cycle (day 3-5). PG level was determined
on the 215t day of the menstrual cycle. Endocrinological studies
were performed in “Dila” medical laboratory.

Morphological studies were conducted in the laboratory
of the Sl “Institute of Pediatrics, Obstetrics and Gynecology
of the NAMS of Ukraine”. Serial paraffin sections stained
with hematoxylin and eosin were used for morphological
studies. Immunohistochemical study was conducted by using
a double antibody detection system Ultra Vision Quanto
polymer peroxidase and DAB Plus chromogen. The following
monoclonal antibodies were used as primary antibodies:
Thermo Fisher Scientific Anatomical Pathology (UK): CD138
Ab-2 (Clone Mi 15) — plasma cells marker; Estrogen Receptor
(Clone SP1) - estrogen receptors; Progesterone Receptor
(Clone YR85) - progesterone receptors.

Statistical data processing was carried out by standard
software package “Statistica for Windows” (V. 13.0, StatSoft
Inc., USA).

RESULTS AND DISCUSSION

The results of our study have shown that the performance
of the basal levels of gonadotropins and the basal level of
estradiol in women of all surveyed groups were within the
normal range (Table 1).

Since FSH is the most important hormone that influences
maturation of an egg, its basal level and the ratio of FSH/LH
had a predictive value for determining the level of fertility in
the examined patients. A significant increase in FSH indicating
decrease of follicular reserve has not been found in any of the
groups. Thus, the FSH concentration in venous blood were 6.2

Table 1. Hormone level in examinees

Indicators 1A group (n=34) 1B group (n = 36)
FSH, U/1 6.2 (5.3-7.3) 7.21£3.01
LK, U/l 4.5(4.3-7.7) 6.43 +2.82
Estradiol, pg/ml 70.4 £ 36.45 61.51+25.81
PRL, ng/ml 14.08 + 4.59 1291+ 8.13
PG, ng/ml 5.25+299"3 9.32£5.65

Depending on the distribution of the indicator, data are presented as:

M =+ SD (Shapiro-Wilk test, p > 0.05) or Me (IQR) (Shapiro-Wilk test, p < 0.05)

a— parametric ANOVA variation (ANOVA);

b — there is no difference in the groups, carrying out the analysis in pairs is impractical;
¢ — Kruskal-Wallis rank analysis of variance;

1 - reliable difference with respect to group Ill;

2 —reliable difference with respect to the group IA;

3 —reliable difference with respect to group Il
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(5.3-7.3) U/l'in group 1A, 7.21 + 3.01 U/L in group 1B, 4.93 + 1.3
U/lin group I, 5.73 £ 1.73 U/l in group lII.

There were no significant differences between the content
of LH in cohorts with EP, MP in healthy women were not found.
The level of LH in the | phase of the menstrual cycle in patients
IA group was 4.5 (4.3-7.7) U/I,1B-6.43 £ 2.82 U/, Il - 4.44 £ 1.01
U/l - 6.12 £ 313 U/LL

However if the representatives of IB and Il groups and healthy
women had the ratio of FSH/LH was within the norm and nearing
to 1, the women with EP, the group IA, this figure increased to
1.4, indicating the decrease of steroid production in ovaries.

Determination of prolactin level showed that the majority
of women surveyed were in the range of normal values. The
concentration of PRL in the EP group was 14.08 + 4.59 ng/ml|,
in a group where EP combined with MP - 12.91 + 8.13 ng/ml in
women with MP — 18.64 + 4.75 ng/ml and representatives of
the control group — 15.43 + 5.34 ng/ml. Statistically significant
differences were not found between the indexes.

Analysis of sex steroid hormones revealed more significant
changes in the system of hormonal homeostasis.

Average indexes of estradiol concentrations were highest in
the group of women with the MP - 99.71 £ 17.41 pg/ml and the
lowest in EP in combination with MP - 61.51 + 25.81 pg/ml. IA
and group Ill were characterized by intermediate values — 70.4
+ 36.45 pg/ml and 88.99 + 17.63 pg/ml, respectively. However,
during the statistical analysis revealed differences were not
regarded as statistically significant.

Average serum value PG during the Il phase of the menstrual
cycle in the cohort with EP was 5.25 + 2.99 ng/ml, which is 2.5
times lower than in the control group - 13.1 £ 2.11 ng/ml (p <
0,001) and 3 times higher than in the Il group - 15.6 + 2.44 ng/
ml (p < 0,001). Patients included in the IB group also tended to
demonstrate signs of hypoprogesterone, but statistically, the
average values of 9.32 + 5.65 ng/ml did not significantly differ
from healthy women.

It is noteworthy that the ratio of estradiol/progesterone
fluctuated significantly due to decreased progesterone only in
group IA, equal to 13.4 and 2 times higher than the figure of
the same name in groups IB (6.7), Il (6.4) and Ill (6.8).

Considering the fact that the effect of any hormone is
realized through receptors, in the present study we examined
the peculiarities of hormonal hemostasis in combination with
receptor apparatus of endometrium.

Il group (n=30) 1l group (n=30) pvalue
493+13 573+1.73 0.221¢0
4.44+1.01 6.12+3.13 0789+

99.71+£17.41 88.99+17.63 0.076%
18.64 + 4.75 15.43£5.34 0.291**
15.6 £ 2.4 131£2.171° <0.001¢
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Expression of steroid receptors in the endometrium of
patients from study groups is presented in table 2.

Despitenumerousdatainscientificliteratureondysfunctional
violations of tissue reception during CE, that are often revealed
in the increased expression of steroid receptors in the glands
and stroma, our study did not reveal similar patterns.

Expression of steroid receptors of estrogen and progesterone
in the nuclei of glandular epithelial cells in the presence of the
MP in the IB group was 100.0 £ 1.58% and 99.33 + 1.58%, in the
[l group 99.43 + 1.72% and 97.43 + 4.79% and was comparable
to the control group (99.29 + 1.8% and 97.0 + 4.16%). The
stromal cells observed a similar trend. The expression level of
ER in the IB group (89.44 + 4.61%) and in group 1 (89 (85-91)%),
as well as the expression level of PR (88.22 + 6.3% and 84.57
+ 14.42%, respectively) did not differ significantly from that
of healthy women. The average content of ER and PR in the
endometrium of women with EP (group IA) did not differ from
that of other groups with the same indexes. ER reached 99.67
+ 2.0% in the epithelium of glands, PR - 96.78 + 4.55%, in the
stroma ER - 88.11 £ 5.51%, PR - 87.44 £ 6.19%.

It is known that hormonal regulation is determined by
the balance of tissue reception. Therefore, the most correct
analysis is not revealed in the absolute values of the content of
ER and PR in endometrium but in their relationship. Factor ER/
PR in the epithelium of the control group was equal to 1.02, in
groups IA, IB and Il - 1.03, 1 and 1.02 respectively. The ratio ER/
PR in stromal cells with EP was 1.01, in the group of the MP —
1.05, in the control group - 1.03. Thus, in case of EP as well as
MP physiological ratio of steroid receptors remained.

Universal consensus on the imbalance between estrogen
and progesterone receptors, as a determinant in the
development of EP, is not reached today. Numerous
immunohistochemical studies that examined the connection
between hormone receptors and polyps in women with

Table 2. Expression of steroid receptors in the endometrium

Indicators (%) 1A group (n=34) 1B group (n=36)

ERa glands 99.67 +£2.0 100.0 +1.58
ERa stroma 88.11£5.51 89.44 £ 4.61
PR glands 96.78 + 4.55 99.33+1.58
PR stroma 87.44£6.19 88.22+6.3

Depending on the distribution of the indicator, data are presented as:

M + SD (Shapiro-Wilk test, p > 0.05) or Me (IQR) (Shapiro-Wilk test, p < 0.05)

a— parametric ANOVA variation (ANOVA);

b —there is no difference in the groups, carrying out the analysis in pairs is impractical;
¢ — Kruskal-Wallis rank analysis of variance.

Table 3. Expression of steroid receptors in endometrial polyps

Indicators (%) IA group (n = 34)

ERa glands, Endometrial polyp 99.33£2.35
ERa stroma, Endometrial polyp 90 (89-92)

PR glands, Endometrial polyp 97.44 £4.48
PR stroma, Endometrial polyp 89.11+5.67

Depending on the distribution of the indicator, data are presented as:

M + SD (Shapiro-Wilk test, p > 0.05) or Me (IQR) (Shapiro-Wilk test, p < 0.05)
a— Student t-test for independent samples;

b — Mann-Whitney criterion
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preserved menstrual function, showed opposite results. Most
researchers agree that the polyps in women of reproductive
age are characterized by increased expression of ER and PR
in the epithelium of the glands and a low level of PR in the
stroma.

Research of the spectrum of distribution in the ER and PR
in EP showed that IB and |A groups and their expression were
comparable to the performance of epithelial glands and stroma
for each type of receptor in the surrounding endometrium
(Table 3).

The representatives of the group IA the EP tissue
concentration of ER and PR in the glands (99.33 + 2.35% and
97.44 + 4.48%, respectively) and in the stroma (90 (89-92)%
and 89.11 £ 5 and 67%, respectively) did not differ from that
in group IB. The existence of EP in the background of CE in this
cohort of patients did not result in significant changes in the
receptor apparatus of any glandular or stromal component of
the polyp.

Traditionally, it is considered that there are two key
moments in the development of EP. First one is realized
when an imbalance in the system of progesterone and
estrogen receptors is shifted towards the overexpression
of the latter. Second - when the absolute or relative
hyperestrogenia in the absence of counterbalancing anti-
proliferative effect of progesterone leads to stimulation of
the basal cell layer, the formation of focal hyperplasia and
lately in the development of EP.

As our study revealed women with EP progesteron shortage
existingatabsolutelyunchangedreceptorsystem,aswellanalysis
of numerous modern literature, made it possible to identify
individual, initiated PG, non-hormonal pathophysiological
mechanisms. They prove that in the occurrence of EP involves
diverse and highly complex mechanisms of cellular regulation,
at the forefront of which is progesterone (Picture).

Il group (n=30) Il group (n=30) p value
99.43+1.72 99.29+1.8 0.863""
89 (85-91) 88.29+4.35 0.902¢
97.43+4.79 97.0+4.16 0.717¢
84.57 £14.42 85.43+14.42 0.821**
1B group (n =36) p value
99.56 +2.96 0.862°
90 (89-91) 0.825
99.33+2.5 0.285°
89.89+5.49 0.770°
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Picture. Pathogenesis of endometrial polyps (explanation in the text)

Progesterone, mast cells and fibrosis

One of the most important functions of PG in the
secretory phase of the menstrual cycle is to run “reaction of
decidualization”.

Decidualization process is a morphological and functional
remodeling of the endometrial stroma, characterized by
massive involvement “uterine natural killer cells” into the
endometrium, differentiation of endometrial stromal cells in
decidual and angiogenesis.In a narrower sense, decidualization
is a process in which endometrial stroma cells differentiate
into morphologically distinct decidual cells with a unique
biosynthetic and secretory phenotype.

This mechanism is implemented only in the presence of PG.
Approximately 10 days after postovulatory increase of PG levels
in fibroblasts, surrounding spiral arterioles, transformation
process starts. Turning into epithelioid like, secretory cells they
finally form the basis of the mother cell-component in mother-
fetus relationship [3].

And what happens in terms of PG deficit? Nature doesn’t
accept vacuum so it is not logical to assume that estrogen
produced and awaiting decidualization process of fibroblasts
do not become active participants in other processes.

According to current views, an inflammatory reaction
occurs in response to a decrease in PG levels. Of the total
abundance of white blood cells that arise in this period in the
endometrium, highly active and large in number become mast
cells. It is the interaction between mast cells and fibroblasts is
a critical event for the phenomenon of fibrosis. This interaction
is realized in two ways.
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The first way is the way of paracrine influence. Activation
of mast cells leads on the one hand, to the formation and
release of large amounts of profibrotic mediators: histamine,
proteases, tryptases, transforming growth factor 3 (TGF-B),
PGE2, which cause the proliferation, migration, concentration,
differentiation of fibroblasts and stimulate the synthesis of
collagen. On the other hand, it leads to an excessive amount
of vascular endothelial growth factor (VEGF), initiating
angiogenesisresponse, allowing endothelial cells to proliferate,
migrate, and assemble into tubes to form a network to survive
and enhance its permeability.

The second way is the way of direct interaction, mast cells
have a unique ability to form gap junctions with fibroblasts.
This direct intercellular communication leads to delivery of
profibrotic mediators to fibroblasts “lossless” and more large-
scale implementation of all parts of fibrosis [4].

Fibroblasts, undoubtedly, are number one priority targets
for mast cells, however, far from the only ones. Acting on
endothelial cells they trigger angiogenesis; when interacting
with epithelial cells their growth is initiated; stimulating
the growth of tumor cells, they nevertheless have an
immunosuppressive effect on the immune system cells,
inhibiting their ability to detect tumor cells.

These versatile abilities of mast cells are extremely interesting
for oncologists, especially since there was already a number of
a report about the discovery of a large amount of mast cells in
the tissue surrounding the tumor. To date it is a fact that mast
cells are involved in the carcinogenesis by tissue remodeling,
angiogenesis and inflammation promotion [5].

Reproductive Endocrinology
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Biology of polyps is very similar to tumor growth. The studies
confirming the presence of mast cells in the structure of nasal
polyps, intestinal polyps and polyps of the endometrium prove
their catalytic role in formation of these neoplasms [6].

The mast cells are present in endometrium throughout
the menstrual cycle and amount to 3-5% of the total cell
population, although they become highly active only in
response to a decrease in the level of progesterone. Mast
cell degranulation following activation processes triggers
angiogenesis and fibrosis, which ultimately leads to the
formation of the major histological features of EP such as thick
fibrous stroma and blood vessels.

Progesterone and aseptic inflammation

Among all the mucous membranes, the uterus is unique in
the way that sex steroid hormones modulate both efferent
and afferent immune responses. Affecting the permanent and
temporary population of immune cells in the subepithelial
layers of the endometrium, they ensure completeness of
implementing of all biological functions in each phase of the
menstrual cycle.

For example, immediately prior to menstruation, resulting in
reduction of PG endometrial epithelial cells begin to actively
produce IL-8 and MCP-1 (monocyte chemoattractant protein
1), which results in chemotaxis and activation of monocytes
and neutrophils. These cells have two tasks: start the process
of release and activation of matrix metalloproteinases
(MMPs), which trigger menstruation, and to carry out
immune surveillance by protecting of vulnerable in this phase
endometrium from pathogens [3]. During menstruation
the damaged portion of the epithelial layer is filled with
cytokines and chemokines. Providing an immediate impact
on the movement and activation of immune cells they form
an epithelial barrier. Part of neutrophils fills the spaces of tissue
degradation, the other part crosses epithelium and penetrates
into the cavity, where together with the macrophages and
dendritic cells, also drawn to the endometrium, remove
microorganisms more actively from the epithelial surface.

Interestingly, the recovery of the uterus lining begins when
the degradation process is incomplete. At this time, large
numbers of neutrophils are still present in the endometrium.
Despite the short life into the circulation, their existence is
extended by cytokines in the tissue environment. Set in the
endometrium, they begin to realize one more a function -
regeneration. Talking about factors that induce migration
of fibroblasts and promote angiogenesis, it ought to be
mentioned that neutrophils provide endometrial proliferation
in a new menstrual cycle.

It is easy to imagine that the above-described normal
physiology of the endometrium, clearly bounded by time
intervals and hormonal balance, when the duration of the
processes taking place changes against the background of low
PG values, easily turns into pathological.

Theabundance of cytokinesinevitably leadstoanabundance
ofimmune cells.Building up on the surface of the endometrium,
they come into contact with symbiotic microorganisms of the
uterus. In response to contact of immunocyte with microbes,
inflammasome is assembled and activated [7].
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Inflammasome is a specific cytoplasmic supramolecular
structure, assembly of which takes place in cells of the
immune system (neutrophils, macrophages) and precedes
any inflammatory reaction. There are currently four types
of inflammasome that have been studied (NLRPI, NLRC4,
NLRP3, AIM2), although it is assumed that there are likely to
be much more.

The basis of an inflammasome consists of NLR proteins
(nucleotide oligomerization domain receptor). They form a
kind of protein platform on the basis of which, when microbial
agent enters into the cell (PAMPs - pathogen associated
molecular patterns) and the immune system regards it as
a pathogen, an accumulation of pro-caspase-1 takes place.
Accumulating to a critical level, procaspase-1 is converted into
a caspase-1, triggers the transformation of prointerleukins
(pro-IL-1B and pro-IL-18) into interleukins (IL-13 and IL-18).
These compounds, belonging to the group of cytokines and
triggering a proinflammatory response, have been known
for a long time, but no one knew before the discovery of
inflamassomes how and where they are produced. Once
outside the cells, cytokines stimulate the involvement of other
immune cells and cause a full-blown inflammatory reaction [7].

This process lasts a short time, and after the inflammatory
response collected inflammasomes are quickly deconstructed.
Typically, the process of eliminating the inflammasomes is
complete within 18-24 hours. Often, however, the balance in
a pair of “assembly-deconstruction of the inflammasomes”
breaks, undeconstructed complexes of inflammasomes
continuetooperate, constantly generateinflammatoryreaction
and damage nearby tissues. DAMPs (damage-associated
molecular patterns — molecular structures associated with
injury, ATP, fragments of DNA and RNA) penetrate into the
extracellular space from the disrupted cells of damaged
tissue. By activating Toll-like receptors of macrophages, they
like RAMPs initiate assembly of the inflammasomes, closing
the vicious cycle of chronic inflammation and turning it into
autoimmune situation [8],

It is possible that the lack of PG production, and as a
consequence the inflammatory destruction of the endometrial
tissue, together with symbiotic microflora of the uterine cavity
are quite irritating stimuli for too active and too long operation
of inflamassomes in immune cells. Abnormal “longevity” of
which, through an intensive production of proinflammatory
cytokines forms pathological cascade of reactions leading to
the formation of excessive proliferation and EP.

Progesterone and prostaglandins: a direct link

Insufficient concentration of PG in the second phase of the
cycle leads to the abnormal increase of prostaglandins in the
endometrium. Even in 1980 it was found that the synthesis of
prostaglandinsin the uterine mucosa is hormonally dependent
process. Two enzymes play a key role in it — cyclooxygenase-2
(COX-2) and COX. Estrogens stimulate their activity, PG
suppresses. At physiological decrease of progesterone shortly
before menstruation the activity of enzyme of 15-PGDH is
reduced. This leads to a sharp increase in activity of COX
and COX-2. The concentration of prostaglandins F2a and E2
is growing explosively in the endometrium and triggers a
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pronounced inflammatory response [3]. Prostaglandins E2
cause vasodilation and increase the permeability of the spiral
arteries. prostaglandins F2a increases the tone of the blood
vessels of the endometrium, initiates stasis and causes hypoxia
of the functional layer of the endometrium, destroying its
cell by necrosis. Menstruation occurs. Interestingly, COX-2 is
also in charge of the regeneration of the endometrium after
menstruation. Due to its ability to increase the expression of
Bcl-2 this enzyme inhibits apoptosis and recovering tissue
homeostasis brings endometrium into a new cycle.

Progesterone deficit inevitably entails overexpression of
COX-2 and increased concentration of prostaglandins E2,
F2a. COX-2 leads to inhibition of apoptosis and activation of
neoangiogenesis and increase of adhesion of proliferating
cells to the extracellular matrix. Prostaglandins E2, regulating
steroid regulatory protein (StAR) and aromatase, increases
the synthesis of estrogen. Stimulating the synthesis of
VEGF, prostaglandins E2, affects leukocytes and enhances
angiogenesis. It also inhibits apoptosis and activates the
fibroblast growth factor-9 (FGF-9), which in turn promotes
the proliferation of endometrial cells [9, 10]. Such mechanisms
provide an impetus to the formation of abnormal autonomous
hearth of proliferation in the endometrium with its local
regulation of hormonal and immune structure, which is, in
fact, cornerstone of the pathogenesis of PE.

Local effects of hyperprostaglandinemia are most studied in
endometriosis and endometrial carcinoma. It is believed that
the high level expression of COX-2 is correlated with the degree
of malignancy and tumor invasion depth [11]. A COX-2 inhibition
is effective in reducing the proliferation of epithelial cells in
endometriotic lesions [12]. Today it is a matter of fact that the
COX-2initiates the development of colorectal and gastric polyps.
Despite the fact that this enzyme almost doesn't show in the
normal intestinal mucosa, in colorectal polyps and carcinomas
its content goes up to 50% and 80%, respectively [11].

In our research we studied the expression of COX-2 and
prostaglandins in EP. However, a comprehensive analysis
of modern literature data suggests that increase in COX-2
makes an important contribution into the development of EP.
And the role of the trigger factor in this process is played by
progesterone.

Progesterone and immune system mistakes

PG functions are certainly varied, but one of the most
important is large-scale immunomodulation in order to
preserve and prolong pregnancy. It stimulates the production
of PIBF (progesterone-induced blocking factor), the main
agent of immune control by Pg lymphocytes and decidual
endometrial cells.

It is PIBF that provides the necessary for pregnancy
immunotolerance. The protective mechanism of this protein is
that under its influence the balance Th1/Th2 is biased in favor
of the latter, which is necessary to avoid overly aggressive
immune system response to the growing embryo.

The absolute or relative deficiency of PG reduction and
natural PIBF decrease is accompanied by a predominance
of Thil-type reactions with the release of pro-inflammatory
cytokines in the blood (IL-1, IL-6, INF-y, TNF-a).
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In addition to direct cytotoxic effects, proinflammatory
cytokines include several mechanisms. First, they rapidly
transfer NK-cells into the status of lymphokine-activated,
contributing to their rapid degranulation and the release
of perforin. And second, they activate the enzyme that
increases blood coagulability, prothrombinase. The
resulting microthrombuses violate local microcirculation
and cause hypoxia. This process not only prevents the
successful invasion of the trophoblast, but also leads to
increased formation of VEGF, which plays a key role in the
proliferation of the endometrium and the formation of
EP. Effect of hypoxia is primarily performed by induction
of transcription factor HIF (hypoxia inducible factor),
which targets genes that provide control and regulation
of angiogenesis, apoptosis and cell cycle. In addition, HIF
induces differentiation of monocytes into macrophages,
neutrophils and dendrocytes, reprograms them so that
they form an inflammatory microenvironment that protects
pathological tumor growth.

CONCLUSIONS

Thus, in case of progesteron deficit perverse mechanisms
literally overlap in an attempt to start the process of tumor.
Inflammation is an important component of the physiological
menstrual cycle, during prolonged hypoprogesteronemia it
becomes pathological. It is directly involved in the formation
of such a microenvironment for endometrium in which
the mechanisms of fibrosis fully realize their potential, cell
proliferation and angiogenesis, creating a strong foundation
for the subsequent formation and growth of EP. To date, it is
proved that an imbalance in estrogen-progesterone system
actually increases the risk of developing EP, but not always
through steroid receptors. The variety of vicious connections
launched by the PG, on the one hand, encourages the active
therapeutic strategies and, on the other hand, requires a
thorough understanding and analysis of the appropriateness
of prescribed medicines.
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PROGESTERONE: A LITTLE-KNOWN ROLE OF THE WELL-KNOWN HERO

T.F. Tatarchuk, MD, professor, corresponding member of the HAMS of Ukraine, deputy director for research work, chief of the Endocrine Gynecology Department, SI“Institute of Pediatrics,
Obstetrics and Gynecology of the NAMS of Ukraine”
D.G. Herman, postgraduate student at the Endocrine Gynecology Department, SI“Institute of Pediatrics, Obstetrics and Gynecology of the NAMS of Ukraine”

Endometrial polyps and chronic endometritis are two most common causes of unexplained infertility in women of reproductive age.

The aim of our study was to conduct a comparative analysis of the hormonal homeostasis and the state of the receptor apparatus of the endometrium in women of reproductive age with
endometrial polyps and micropolyps.

For a research 4 groups of women were chosen: 34 women with endometrial polyps (IA group), 36 patients with endometrial polyps and micropolyps (IB group), 30 women with
micropolyps (Il group) and 30 healthy women (Ill group). In all groups of women the content in blood serum for 3—5 day of a menstrual cycle of gonadotropic hormones (follicle-stimulating
hormone, luteinizing hormone) and sex steroid hormones (estradiol, prolactin) was studied, for 21 days of a cycle estimated the content of progesterone. Level of an expression of receptors
of progesterone and estrogen estimated in endometrium and at endometrial polyps, also in | a cycle phase.

The conducted research revealed reliable decrease in level of progesterone at women with endometrial polyps against the background of lack of significant changes in the receptor
device. At patients with micropolyps the tendency to a hypoprogesteronemia was also observed, but changes in an expression of steroid receptors it was not also revealed.

The authors conclusion is the low concentration of progesterone initiate non-hormonal pathophysiological mechanisms of development of endometrial polyps which should be
considered at purpose of antirecurrent therapy.

Thus, in case of progesteron deficit perverse mechanisms literally overlap in an attempt to start the process of tumor. Inflammation is an important component of the physiological
menstrual cycle, during prolonged hypoprogesteronemia it becomes pathological. It is directly involved in the formation of such a microenvironment for endometrium in which the
mechanisms of fibrosis fully realize their potential, cell proliferation and angiogenesis, creating a strong foundation for the subsequent formation and growth of endometrial polyps. To date,
it is proved that an imbalance in estrogen-progesterone system actually increases the risk of developing endometrial polyps, but not always through steroid receptors.

Keywords: endometrial polyp, micropolyps, chronic endometritis, infertility, progesterone.

NPOTECTEPOH: MAJIOBIZIOMI PO/TI BIAOMOTO FEPOA

T.0. Tatapuyk, 4. men. H., npodecop, uneH-kop. HAMH Ykpaihu, 3acT. aupextopa 3 HaykoBoi po6oTy, 3aB. BiapineHHAM eHgokpunHoi rinekonorii 1Y «IMAT HAMH Ykpainu»
IL.T. Tepman, acnipaHT BigainexHa enaokpunHoi rinekonorii 1Y «IMAI HAMH Ykpainu»

[loninu eHZOMETPiA | XpOHIYHMI eHAOMETPUT — ABI HANOLUMPEHLLT NPUYMHI He3'AcoBaHOTO 6e3nNifAA B XiHOK PenpoAyKTUBHOTO BiKy.

MeToto JocniaeHHA CTano BU3HAYeHHA KOHLeHTPaLili FoHaZ0TPONHUX i CTaTeBIX CTEPOIAHUX FOPMOHIB, @ TaKOX OLliHKA CTaHy peLienTopHOro anapaTy eHA0METpiA B XiHOK
penpozyKTUBHOrO BiKy 3 Moninamy eHAoMeTpia Ta Mikpononinamm.

[Ina pocnigxeHHs 6yno 06paHo 4 rpyny xiHok: 34 XiHky 3 noninamm enpometpis (1A rpyna), 36 nawieHToK i3 noninamu engometpia i mikpononinamu (1B rpyna), 30 xiHok i3
mikpononinamu (Il rpyna) Ta 30 3nopoBux xiHok (Ill rpyna). B ycix rpynax xiHok 6yno BuBYEHO BMiCT B CMPOBATLLi KpOBi Ha 3—5 AieHb MEHCTPYanbHOTO LMK FOHaJO0TPONHYX FOPMOHIB
(GonikynocTumyntotouoro Ta NtoTeiHi3yKuoro) Ta craTeBuX CTepOiAHUX FOPMOHIB (ecTpagion, NponakTIH), Ha 21 feHb LKAY OLiHIOBaNK BMICT nporecTepoHy. PiBeHb ekcnpecii peuientopis
MpOrecTepoHy Ta eCTPOreHy OLiHiBaN B eHAOMETi Ta B nofinax eHAOMETpiA Takox Y | hasy uukny.

[TpoBeseHe AOCNifKeHHA BUABMO JOCTOBIPHE 3HUMKEHHA PiBHA MPOrecTepoHy B XiHOK i3 noninami eHA0METpiA Ha T BiACYTHOCTI 3HaUyLLX 3MiH Y peienTopHoMy anapari. Y
NaLieHTOK i3 MiKponoAinamu cnocTepiranaca aHanoriyHa TeHAeHLiA A0 rinonporecTepoHeMmii, ane 3miH B eKcnpecii cTepoiHUX peLenTopis Takox BUABAEHO He byno.

ABTOpYU JOCNIZKEHHA AiliLLAM BUCHOBKY, LLIO HU3bKI KOHLIEHTPAL|i NporecTepoHy iHiLlitoloTb HeropmMoHanbHi NaTodisionoriyxi MexaHi3amm po3BuTKy noninis eHAOMeTPis, AKi
060B'A3K0BO NOTPiOHO BPaXoBYBaTI NPU NPU3HAYEHHI NPOTUPeLMAMBHOI Tepanil.

TakvM YMHOM, 3anarneHHsA € BAXAMBIM KOMMOHEHTOM (i3i0N0riuHOro MEHCTPYanbHOro LKA, AKWIA 3a TPUBANOI rinonporectepoHemii crae naronoriyHum. lporectepoH 6epe
6e3nocepesHio yuacTb Y GopmyBaHHi Takoro MikpocepeZoBULLA ANA eHAOMETPis, B AKOMY MeXaHi3mu ¢ibpo3y noBHO Mipolo peanisytoTb CBili NoTeHLian, KNiTMHHY NponidepaLito
i aHrioreHe3, CTBOPIOKOYN MiLHHIl GYHAAMEHT ANA NOAANbLUOr0 GOPMYBAHHA Ta POCTy NoAiNiB eHAoMeTpiA. Ha cboroAHiLuHili AeHb fOBeeHO, L0 AUcbanaHC B CUCTEMI ecTporeH-
nporecTepoH $pakTuHO 36iNbLuyeE pU3nK PO3BUTKY NOAINIB eHZOMETPIA, ane He 3aBX/1 Yepe3 CTepoifiHi peLienTopu.

KniouoBi cnoBa: nosin eHgomeTpis, MiKpononiny, XpoHiuHui eHaoMeTpuT, 6e3nnifaq, nporectepoH.

MPOTECTEPOH: MANTOU3BECTHBIE POJIN U3BECTHOTO FEPOA

T.0. Tatapuyk, 4. mep. H., npodeccop, uneH-kopp. HAMH YkpauHbl, 3am. upekTopa no HayuHoii paoTe, 3aB. oTAeNeHMeM SHAOKpUHHOIA ruHekonorun 'Y «AMAT HAMH YkpauHbi»
[L.I. TepmaH, acnupaT otaenexna SHA0KpuHHoi runekonoriu I'Y «AMAT HAMH YkpanHbi»

Monunbl SHIOMETPYA M XPOHUYECKIiA SHIOMETPHUT — Z1BE CaMble PacnpoCTpaHeHHbIe NPUYMHbI HE0BBACHIMOTO 6eCnNOAA Y XKeHLLMH PenpOAYKTUBHOTO BO3paCTa.

Llenblo nccnegoBaxmA crano onpesenenye KOHLEHTpaL il TOHaA0TPONHBIX 1 NONOBbIX CTEPOUAHBIX TOPMOHOB, a TaKXe OLieHKa COCTOAHNA PeLienTopHOro annapara JHAOMeTpUA y
KEHLLH PenpoAYKTUBHOTO BO3PAcTa C NOAUNAMM SHAOMETPUA U MUKPOMOANNAMM.

[Ina ncenegosaxna 6110 BbIGPaHO 4 rpynbl XeHLWWH: 34 XeHLLMHbI ¢ noaMnamm SHgomeTpua (1A rpynna), 36 nauueHTok ¢ noanamm SHAoMeTpusa u mukpononunamn (1B rpynna),
30 xeHwmH ¢ mukpononunamy (Il rpynna) u 30 30poBbix eHiwu (11l rpynna). Bo Bcex rpynnax XeHLmH 6bI10 U3yueHo CofepaHie B CbIBOPOTKE KPOBU Ha 3—5 ZieHb MeHCTpyanbHoro
LMKNa FOHAZ0TPOMHBIX FOPMOHOB (GONMKYNOCTUMYAMPYIOLLETO U IHOTEUHU3MPYIOLLETO) 1 MOIOBbIX CTEPOUAHBIX FOPMOHOB (3CTPaAMON, NPONAKTUH), Ha 21 AeHb LKA OLeHNBay
CopiepkaHue MporecTepoHa. YpoBeHb IKCNPECCU PeLienTopoB NPOrecTepoHa M SCTPOreHa OLLeHNBANH B SHAOMETPUIN 1 B NOAMNAX SHAOMETPUA Takxe B | dasy umkna.

[IpoBeaeHHoe MccnefoBaHue BbIABIO AOCTOBEPHOE CHIMKEHNE YPOBHA NPOrecTepoHa y XeHLUMH ¢ NoAUMamu SHAOMETPUA Ha GOHE OTCYTCTBIUA 3HAUUMbIX U3MEHEHNI B peLienTopHoM
annapare. Y nauueHToK ¢ MUKpononunamm Habntoganach TeHAEHLNA K TMMONporecTepoHeMUK, HO 3MEHEHNIA B IKCMPECcM CTEPOUAHBIX PeLLenToPOB TaKxKe BbIABEHO He Bbino.

ABTOpbI CCNIEL0BAHNA MPULLAK K BbIBOAY, YTO HIU3KNE KOHLIEHTPALYMI NPOrecTepoHa MHULMPYHOT HEropMOHANbHbIE MAaTOQM3MONOrMYecKMe MeXaH!3Mbl pa3BUTUA MONUNOB
3HAOMETPHA, KOTOPble 0643aTeIbHO HYXKHO YUUTBIBATb NPIN HA3HAYEHUM MPOTUBOPELIMANBHOI Tepanuu.

Takum 06pa3om, BocnianeHue ABNAETCA BaXHbIM KOMIOHEHTOM GU3MONOrNYECKOr0 MEHCTPYanbHOTO LKA, KOTOPbIA MU ANUTENbHON FMNONPOrecTepoHEMMUN CTaHOBUTCA
natonornyeckum. MporectepoH NPUHMMAET HeNnocpeACTBEHHOE YYacTie B GOPMUPOBAHNI TaKOI MUKPOCPeabI ANA JHAOMETPUA, B KOTOPOIi MexaHN3Mbl Gprbpo3a B NonHoii Mepe
peanu3yioT CBOI NOTEHLYaN, KNETOUHYI0 NPONM(GEPALIMIO U aHTMOTeHe3, C034aBad MPOYHbIA GyHAAMEHT And nocneaykLLero GopM1poBaHUA 1 pocTa NoAMnoB 3HAOMeTpUA. Ha
CeroAHALIHMI feHb 0Ka3aHo, YTo AncbanaHc B cucTeme ICTPOreH-NporecTepoH GakTuyeck yBennuMBaeT puck pasauTiig NonunoB SHAOMETPHA, HO He BCerfia Yepe3 CTepouaHble
peventopbl.

KnioueBbie cnosa: nonvn SHAOMETPUA, MUKpONoanNbI, XpOHI/NECKVIVI SHAOMETPUT, becnnogue, NporecTepoH.



