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Hyperproliferative pathology of the uterus (HPE) occupies one of
the leading places in the structure of female infertility, leading to
women’s generative dysfunction in 80% of cases.

The aim of the study: to assess the immunohistochemical and
morphological features of the endometrium in patients with
hyperproliferative pathology of the endometrium and infertility.

Materials and methods. Forty endometrial samples from women
with infertility and hyperproliferative pathology of the endometrium
were examined: 20 samples of endometrium obtained from women
with infertility and endometrial polyps (1 group) and 20 samples
obtained from women with infertility and endometrial hyperplasia
without atypia. The endometrium of 20 healthy women was
examined as the control group.

Pipelle biopsy of the endometrium was performed in the luteal
phase of the menstrual cycle in women of the main and control
groups to obtain the material. The morphological and
immunohistochemical features of the endometrium in women with
infertility and hyperproliferative pathology of the endometrium were
determined.

Histogram sections were stained with hematoxylin and eosin, and
picrofuxin (Van Gizon’s stain). An immunohistochemical study was
performed with the polymer detection method of antigen application
using the UltraVisionQuanto peroxidase polymer and DAB plus
chromogen detection system to determine the expression of
monoclonal antibodies to estrogen and progesterone receptors,
natural killers CD-56 and CD-138.

The results of the investigation. Morphological examination of
the endometrium of women with infertility and hyperproliferative
pathology of the endometrium revealed a number of pathological
changes: glandular and glandular-fibrous polyps of the endometrium
(70-80%), atypical endometrial hyperplasia (10-20%), dyschronosis
of endometrial receptivity (40-50%), morphological signs of chronic
endometritis, positive expression of CD-138 (10%), as well as their
combination.
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Conclusions. Women with infertility and hyperproliferative
pathology of the uterus and unsuccessful attempts at ART have
expressed dyshronosis of receptivity of the endometrium on the
background of reduced expression of endometrial natural killers and
positive expression of CD-138. It is indicative of the dysregulation of
immunological homeostasis on the local level, which may be the
cause of disruption of blastocyst implantation processes,
unsuccessful attempts of ART and lead to early pregnancy loss.
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MOP®OJIOTTYHI TA IMYHOIICTOXIMIYHI 3MIHH
EHJIOMETPIIO Y )KIHOK 3 I'ITEPIIPOJII®EPATUBHOIO
MATOJIOTIEIO MATKHA TA MOPYHIEHHSM
PEITPOJIYKTUBHOI ®YHKIIIT

Inepriponideparusua narosoris engomerpis (I'TIE) 3aiimae oque
3 TPOBIAHHUX MICIh Y CTPYKTYpl kiHO4ol Oe3rutimHocTi, sika y 80 %
BUII/IKIB TPU3BOUTH JI0 TIOPYLICHHS TeHEPATUBHOI (PYHKLIIT XKIHOK.

Meta mocaimkeHHsI: AOCHITUTA MOPGOJIOTiuHI Ta IMYHOTiCTO-
XiMIYHI OCOOJIMBOCTI €HIOMETPIsl y MAlLiEHTOK 3 rinepnpomidepaTu-
BHOIO MTATOJIOTI€I0 CHIOMETPIs Ta OS3ILTIIAM.

Martepianu Ta meronu. bymo nocmimkeno 40 3pa3kiB eHIOMET-
pito Bif XIiHOK 3 O€3IUTiAIAM 1 TinmeprporidepaTHBHOI MaTOJOTIE
eanometpist: 20 3pa3KiB €eHIOMETpis, OTPUMAaHUX BiJ JKIHOK 3 0e3-
LT IAM 1 ostimamu eHpomerpis (1 rpyma) i 20 3paskiB, OTpEMaHIX
BiJl )KIHOK 3 O€3ILII/IsM 1 rinepruiasiero eHpoMerpiro 0e3 artumii. Sk
KOHTPOIIb, OyB 00CTEXEHUH eHIoMeTpii 20 3M0pOBUX JKIHOK.

Just otpumanHs Marepiany npoBouiu [laiinens-6ionciro eHmo-
METpIiI0 B JIIOTETHOBY (ha3y MEHCTpyalil LMKy y )KIHOK OCHOBHOI Ta
KOHTPOJIbHOT rpynu. BusHauanu Mopdosorivni ta iMyHOTicTOXiMIY-
Hi 0COOJHMBOCTI CHIOMETPII0 Y KIHOK 3 OS3IUTUIAM Ta TillepIpoIIi-
(hepaTUBHOIO MATOJIOTIEID CHIOMETPIIO.

3pi3u ricrorpamu (papOyBanum reMaTOKCHIIIHOM Ta €03WHOM, a
TaKOX MIKPOPYKCHHOM 3a BaH ['i30HOM. IMyHOTiCTOXIMIYHE HOCTi-
JOKEHHSI TTPOBOJWJIM 32 JIOTIOMOTOI0 IOJIMEPHOTO METOJy BHSIB-
JICHHS] aHTUI'€HY BUSBIICHHS 32 JIOTIOMOTOI0 MOJIMEpY NepOKCHIa3u
UltraVisionQuanto i DAB mmtoc cuctema BHSBICHHS XpOMOTEHY
JUTSL BUSIBIICHHSI €KCTIpecii MOHOKIJIOHANBHI aHTUTLIA IO PEenTopiB
eCTPOreHy i mporecTepoHy, HaTypanbHi kKiutepu CD-56 i CD-138.

Pe3yabTaTu gociigxennsi. MopdosoridHe ITOCHTiKSHHS SHIIO0-
METpir0 XIHKM TpHu Oe3miiai i rinepnponidepaTuBHii maTosorii
EHJIOMETPisl BUSBUIIO PsiJl MATOJIOTTYHHUX 3MiH: 3aJI03HCTI Ta 3aJ03HUC-
To-(i0po3Hi noxinu eHpomerpito (70-80 %), aTumnosa rimepriasis
ennomerpiro (10-20 %), TUCXPOHO3 CHPUIHATIUBOCTI €HAOMETPII0
(40-50 %), mopdomoriuHi 03HAKH XPOHIYHOTO CHIOMETPHTY, MO3HU-
tuBHa ekcrpecis CD-138 (10 %), a Takoxx ix KoMOiHaIsA

BucHoBku. VY kiHOK 3 0e31UTiIsM 1 TineprpodtidhepaTHBHOO Ta-
TOJIOTi€r0 MaTKW 1 HeBmammmu crupobamu JIPT e BupakeHWi TuCX-
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POHO3 CHPHWHATINBOCTI €HIAOMETPII0 Ha TJII 3HMKEHHS eKcrpecii
MPUPOAHUX KiJepiB eHmoMmeTpito Ta mo3utuBHA ekcmpecis CD-138,
10 BKA3ye HA MOPYIICHHS PEryJiiiii IMyHOIOTIYHOTO TOMEOCTa3y Ha
MICIICBOMY PiBHi, KU MOKe OYTH MPHYNHOIO MOPYIICHHS MPOIIECiB
iMmanTanii 6macronucty, Hepnamux crnpod APT, paHuboi BTpaTtn

BariTHOCTI.

KoarouoBi cioBa: rinepriasisi eHIOMETpisl, HONIMU SHAOMETPIs,

MiOMa MaTKH, YJIbTPa3ByKOBa J1arHOCTHKA, TiCTEPOPE3EKTOCKOITIS.
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INTRODUCTION / BCTYII

Hyperproliferative pathology of the
endometrium in women of reproductive age is the
cause of reduced reproductive potential, especially
in women with unrealized reproductive plans. At
present, the problem of atypical hyperplasia and
endometrial polyps has become particularly
important due to the increasing frequency of
pathological processes in the structure of
gynecological morbidity, which does not have a
tendency to decrease and reaches up to 17.5% [1, 2].

There is no consensus on the causes of
endometrial HPE: one group of researchers adheres
to the inflammatory theory of their origin, other
scientists associate it with hormonal disorders,
including hyperestrogenemia, decreased
progesterone, and some scientists believe that GPE
is the result of changes in estrogen receptor
expression — pathological increase in the local
endometrial growth in response to circulating
estrogens [3, 4, 5].

A number of studies have shown that chronic
endometritis (CE) increases the risk of endometrial
polyps 2.8 times and proves the role of
inflammation in the development of this pathology,
forming a clear indication for further management
of the patient. It is established that the composition
of subpopulations of endometrial leukocytes in
chronic endometritis changes under the action of
inflammatory agents, which corrects the tissue
effects of hormones, the factors of growth and
cytokines, affecting the expression of steroid
hormone receptors in the endometrium [3, 4, 6, 7].
Processes associated with chronic inflammation
indicate a key response of the uterus as a target

organ for the so-called pathological regeneration;
that is, the inflammatory factor has an organic
nature with damage to the structural elements of
endometrial cells.

It is currently unknown which disorders and
peculiarities of the interaction of hormonal and
immune systems lead to increased proliferation of
endometrial cells and the formation of endometrial
polyps. In turn, it has been proven that chronic
endometritis (or signs of stromal fibrosis) does not
increase the likelihood of endometrial hyperplasia
and proves the role of non-inflammatory genesis in
its occurrence, confirming the leading pathogenetic
role of hormonal homeostasis. Atypical endometrial
hyperplasia is a systemic lesion with an impaired
physiological cyclic expression of steroid receptors
in the endometrium, which is functional in nature
and depends on hormonal imbalance. The question
of the relationship between the mechanisms that
regulate  proliferation  processes and  the
morphofunctional and microbiological features of
the endometrium remains open [8, 9, 10].

Objective: to study the immunohistochemical
and morphological features of the endometrium in
patients with hyperproliferative pathology of the
endometrium and infertility.

Materials and Methods. The study was
conducted on the clinical basis of the Department of
Obstetrics, Gynecology and Family Planning
Educational and Scientific Medical Institute of
Sumy State University — Sumy Regional Clinical
Perinatal Center during 2019-2021.

Forty endometrial samples from women with
hyperproliferative pathology were studied: 20
samples of endometrium obtained from women
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with infertility and endometrial polyps and 20
samples obtained from women with infertility and
endometrial hyperplasia without atypia. The
endometrium samples of 20 healthy women were
examined as the control material.

Pipelle biopsy of the endometrium was
performed in the luteal phase of the menstrual cycle
in women with infertility and hyperproliferative
pathology of the uterus and women in the control
group. Exclusion criteria were women with severe
somatic or mental pathology.

Hysteroscopy was performed on hard fiber
optics company “KARLSTORZ” from the 7-th to
the 11-th day of the menstrual cycle, after the
removal of endometrial tissue, its histological
examination was performed. The material was fixed
in a buffered 10% formalin solution.

Pipelle biopsy was performed on days 18-23 of
menstrual cycle using an aspiration probe. The
aspiration probe was inserted into the uterine cavity
to the bottom area and the contents were aspirated,
resulting in the effect of “suction” to the walls of
the uterine cavity and through the existing
perforation material which enters the probe. The
resulting material is placed in a vial with a 10%
solution of neutral formalin.  Histological
examination of endometrium was performed
according to the generally accepted method at the
Department of Morphology of Sumy State
University. The surgical material obtained by
hysteroscopy and aspiration biopsy of the
endometrium were subjected to morphological
examination. The biopsy material was fixed in 10%
neutral formalin. Further processing was performed
according to the standard generally accepted unified
method. Examination of histological preparations
was performed on a Nikon Eclipse (Ci-E) light
microscope using a digital video camera according
to the recommendations of the software
manufacturer.

The morphological and immunohistochemical
features of the endometrium in women with
infertility and HPE were determined. Histogram
sections were stained with hematoxylin-eosin
staining, and picrofuxin (Van Gizon). Pieces of
endometrium were removed for electron microscopic
examinations, fixed in 2.5% glutaraldehyde solution
and postfixed with 1% osmium tetraoxide solution
on phosphate buffer. Further processing was
performed according to the generally accepted
method.  Ultrathin  sections made on an
ultramicrotome UMPT-7 were contrasted with
uranyl acetate, lead citrate according to the Reynolds

method and studied under an electron microscope
PEM-125K. An immunohistochemical study was
performed with the polymer detection method of
antigen application using the UltraVisionQuanto
peroxidase polymer and DAB plus chromogen
detection system to determine the expression of
monoclonal antibodies to estrogen and progesterone
receptors, natural Killers CD-56 and CD-138.

The obtained results were processed using
standard statistical programs on an HP PREMIER
EXPERIENCE personal computer with Microsoft
Word 2010. Statistical processing was carried out
using Statistics 10.

Results. In the analysis of retrospective data, the
average age of patients with endometrial hyperplasia
was 34.7 £ 3.9 (years), in the case of endometrial
polyps — (29.8 + 1.5) years, in combined endometrial
pathology — (31.4 £ 2.9) years.

Morphological examination of the endometrium
of women with infertility and hyperproliferative
pathology of the endometrium revealed a number of
pathological changes: glandular and glandular-
fibrous polyps of the endometrium (70-80%),
atypical endometrial hyperplasia  (10-20%),
dyschronosis of endometrial receptivity (40-50%),
morphological signs of chronic endometritis,
positive expression of CD-138 (10%), as well as
their combination.

Figure 1 — Group 1. Increased expression of
estrogen receptors in the nuclei of the epithelium of
glands and stroma cells

Discussion. During the histological examination
of endometrial samples from women of both
groups, we found endometrial micropolyps in 90%
of women in group 1 and in 70% of women in
group 2. A combination of endometrial polyposis,
morphological signs of luteal phase insufficiency,
and dyshronosis of glandular changes was found in
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Figure 2 — Group 2. Increased expression of
progesterone receptors in the nuclei of the
epithelium of glands and stroma cells

30% of endometrial samples in group 1. Focal
atypical endometrial glandular hyperplasia was
found in 20% of women in group 2 and 10 % in
group 1. There was a focal uneven increase in the
expression of estrogens (up to 90-98%) and
progesterone receptors (up to 60—70%) in the nuclei
of glandular epithelium and stroma, especially in
the group of women of group 1.

CONCLUSIONS / BACHOBKHA

Women with infertility and hyperproliferative
pathology of the uterus and unsuccessful attempts at
ART have a pronounced dyshronosis of receptivity
of the endometrium on the background of reduced
expression of endometrial natural killers, positive

Figure 3 — Group 1. Micropolyp of glandular-
stromal type. Hematoxylin-eosin staining

Expression of CD-56 showed a reduction in
the endometrial stroma in 80% of group 1 and
40% of group 2, compared with the control
group. Increased CD-56 expression in the
endometrial stroma was observed in 30% of
endometrial samples of group 2. Positive
expression of CD-138 in endometrial was shown
in 10% of samples of both study groups.

expression of CD-138 It is indicative of the
dysregulation of immunological homeostasis at the
local level, which may be the cause of disruption of
blastocyst implantation processes, unsuccessful
attempts of ART, and lead to early pregnancy loss.

PROSPECTS FOR FUTURE RESEARCH / TEPCIHEKTUBHU MMOJAJbIINX JOCJIIIKEHb

With regard to the women coming to a gynecol-
ogist with menstrual disorders, it is necessary to
pay attention to the presence of HPE, and if women
have chronic inflammatory diseases of the genitals
organs, sanitation of these foci should be suggested
in order to improve reproductive health. The risk

assessment of gynecological diseases showed that
the greatest attention should be paid to improving
the diagnosis of endometriosis, as well as the pre-
vention and treatment of oncological diseases of the
female genital organs in order to prevent infertility.
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