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AHHOTAITUA

BBeaenue. Becruioaue y ;KeHITUH OCTAETCS TPYHO Pa3pPEITUMON COITUATBHON U MEIUITUHCKOU ITPOOIEMOH, 0CO-
GeHHO B CJIy4yae IMAarHO3a «XPOHUYECKUH SHIOMETPUT» C BADHAHTOM TOHKOTO SHIOMETPUS.

IT e 1 b . WByunTh KIUHUKO-MOP(DOIOTHUECKTE OCOOEHHOCTH HTIOMETPHsI TP OECIUIONUH Y JKEHIIUH, HATIPABISIEMBIX
Ha BKCTPaKOpIIOpaIbHOe omtogoTBopeHue (AKO).

MaTepuasns ©U MEeTO/] bl . V3yudeHbl KJIMHUYECKUE JIAHHBIE U PE3yJIbTAThl UMMYHOTHCTOXUMHYECKOTO
HCCIIeTOBAHMS OHIOMeTpHA y 181 HantpaBaeHHOH Ha DKO u posiopas3pelieHHOH JKeHIUHBI B Bo3pacte 30 [22; 38] yeT. [Tpu-
YMHAMU HAPYIIEHUs PENPOYKTUBHOM GYHKIINY ObUTH «TOHKUH SHAOMETPUL» (1-5 rpymIa — 64 MalleHTKH); HETPOXO/IH-
MOCTb MaTOUYHBIX TPy0 (2- rpyIna — 55 *KeHIIUH) U My»KCKOH dakTop 6ecrioaus (3-4 rpynna — 62 ciydas). Obcrenopanne
MAIEHTOK BKJIIOUAJIO B cebsl yJIbTPa3BYKOBOE HCCIeIOBaHUeE. B maiinenp-0nonrarax sH10MeTpus repes nmpoueaypoi IKO
OIIEHUBAJIN KOJIMYECTBO TUHOIIOIUN B SIIUTENINH, U3ydasu skcrpeccuto HLA-DR u scrporeHoBbix (ER) 1 mporecTepoHOBBIX
(PR) perenTopoB ¢ IOMOII[bI0 UMMYHOTHCTOXUMUHY. [IpUMEHSITH METO/TbI HelTapaMeTPUUYECKOH CTATUCTHKH.
Pes3yunbTartshl . YKeHIUH ¢ OecruioareM, HanpasiaeHHbIX Ha DKO, B cekpeTOpHYI0 (Hasy UK BbIABIEH HU3KUH
MPOLIEHT MMHOTIOIN Y 3TUTeNNsA B 9HA0MeTpun. CamMble HU3KHe okazaTenu skcnpeccurt HLA-DR, ER u PR penenropoB —
B 9H/IOMETPHUH MAITHEHTOK C HEIPOXOAMMOCTHIO MATOUHBIX TPYO. IIpK 3TOM y MallIeHTOK ¢ TOHKUM DH/IOMETPHUEM — CPaB-
HUTEJIbHO BBICOKHe NToKa3aTesu sKkcrpeccuu ER u PR B sanutennu. dxenpeccrsa ER u PR B cTpoMasibHBIX KJIETKAaX SHIOMe-
TpUs HE UMeJIa CTATUCTUYECKH 3HAUMMBIX PA3JIMYUH IPU MAPHBIX CPABHEHUSX.

3aKJO4YeHUe. YIAUEHTOK C TOHKUM 3HIOMETpHEM (POPMUPOBAHUE TTUHOIIOIUA KMEET BBICOKYIO IUATHOCTH-
YeCKyI0 3HAaUMMOCTbD JJIl PELIeITUBHOTO CTaTyca, MoATBep:K/AeHHoro ERA-TecTom, 11 He NMeeT 3aBUCUMOCTH OT SKCIIPec-
cuu PR penenTopos B 3nIUTEINU U CTPOME.

Knaoueswle crosa: Geciiofive y sKeHIUH, TOHKUH 9H/IOMEeTPUH, MHHOIIOIUH, S9KCTPAKOPIIOPATIFHOE OILIOIOTBOPEHHUE,
IIPOTECTEPOHOBBIE PENENITOPHI, HUMMYHOTHICTOXUMHS.
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Clinical and morphological features of the endometrium
in infertility in women referred for IVF
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ABSTRACT
Introduction. Infertilityin women is being a difficult social and medical problem for resolving, especially in the
case of a chronic endometritis diagnosis with a variant of so called “thin” endometrium.
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A i m . To study the clinical and morphological features of the endometrium in infertility in women referred for in vitro
fertilization (IVF).

Materials and methods. The clinical data and results of immunohistochemical examination of the
endometrium were studied in 181 women aged 30 [22; 38] years who were referred for IVF and gave birth. The causes of
reproductive dysfunction were thin endometrium (group 1, 64 patients), fallopian tube obstruction (group 2, 55 women)
and male factor infertility (group 3, 62 cases). The examination of patients included ultrasound imaging. In Pipelle biopsies
of the endometrium before the IVF procedure, the number of pinopodia in the epithelium was assessed, the expression of
HLA-DR and estrogen and progesterone receptors (ERs and PRs, respectively) was measured using immunohistochemis-
try. Nonparametric statistical tests were used.

Results. Inwomen with infertility referred for IVF, a low percentage of endometrial pinopodia in the epithelium
was detected in the secretory phase of the cycle. The lowest expression rates of HLA-DR, ERs and PRs were found in the
endometrium of patients with tubal obstruction. At the same time, patients with thin endometrium had relatively high
expression rates of ERs and PRs in the epithelium. The expression of ERs and PRs in endometrial stromal cells did not have
statistically significant differences in pairwise comparisons.

Conclusion. Inpatients with thin endometrium, the formation of pinopodia has a high diagnostic significance for
the receptive status confirmed by the ERA test, and does not depend on the PRs expression in the epithelium and stroma.
Keywords: female infertility, thin endometrium, pinopodia, in vitro fertilization, progesterone receptors, immunohis-
tochemistry.
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BBEJAEHUE

JoctmxeHne 0ojiee BBICOKHX ITOKa3aTeleld POXK-
JTa€MOCTH Ha 9Tale UMILIAHTAIIMU SMOpPHOHA YesIo-
BEKa IOCTOSTHHO HAXOJUTCA B IEHTPE BHUMAaHUS
Bpadvel-pernpoayKTOJIOTOB B IIEHTpPaxX BCIIOMOTa-
TEJIPHBIX PENPOAYKTUBHBIX TexHosioru (BPT). ITpu
ucnob3oBanuu BPT vacrora ycrienrHon nmMIianTa-
[IY OTHOCUTEJIPHO KOJIMYECTBA IIEPEHOCOB AMOPHO-
HOB COCTaBJIAET MPUOIU3UTETBLHO 30 %; IPU 3TOM
YacToTra penuAuBUpYIONed  Heda)HEeKTUBHOCTH
UMIUIAHTAIlUH, T.€. TPH WIH 00Jiee HEYauHbIX IIepe-
HOCA Y YKEHIIIH, IPOIIEJIIINX SKCTPAKOPIIOPATILHOE
omnonotBopenue (OKO), nocturaer 10 % [1].

B GosipIIMHCTBE CIy4yaeB ePBUYHOE OecIionue,
UJINOMATUYECKUE BBIKUJBIIIK IIPU IPUBBIYHOM
HeBbIHaIMBaHuU OepemenHoctu (ITHB), kak u Hey-
nauu uMiuiantanuu npu JKO, accomuupoBaHbl ¢
HapyIIEHUEM CEKPETOPHOU TpaHchOpMAIUU SHJI0-
MeTpusi, 00yCJIOBJIEHHOH HEJIOCTATOUHOCTHIO JIIOTE-
WHOBOU (pa3bl OBapHaJIbHO-MATOYHOTO IIUKJIA C
HeaJIeKBaTHOCTHIO PeaKIUuH Ha mporecrepoH. Cia-
OyI0 pelnenTOpHYI UyBCTBUTEIBHOCTb SHAOMETPHS
CBABBIBAIOT C BOCIAJIMTEIbHBIMU H/WJIH ayTOUM-
MYHHBIMY HapyIIEHUAMU, B TOM YHCJIE U3-32 IITUPO-
KOUM pacipoCTpaHEHHOCTH BO30OyAUTEIEN XPOHUYE-
CKUX MHQeKIni u 6eCKOHTPOJIBHOTO HCIOJIb30Ba-
HUA aHTUMHKPOOHBIX ITperapaTos [2, 3].

OfHON M3 CyIIEeCTBEHHBIX HeOJIarOMPHUSTHBIX
IpUYNH OeCIUIONNSA Y KEHIIUH CYUTAETCS TOHKHI
SHJIOMETpUH [4], acconmUpOBaHHBINA ¢ OoJiee HU3-

INTRODUCTION

Achieving higher fertility rates during human
embryo implantation is a constant focus of reproduc-
tive physicians in assisted reproductive technology
(ART) centers. When using ART, the rate of success-
ful implantation relative to the number of embryo
transfers is approximately 30%; however, the rate of
recurrent implantation failure, i.e. three or more
unsuccessful transfers in women who have under-
gone in vitro fertilization (IVF), reaches 10% [1].

In most cases, primary infertility, idiopathic mis-
carriages in recurrent pregnancy loss (RPL), as well
as implantation failures in IVF, are associated with
impaired secretory transformation of the endome-
trium caused by luteal phase insufficiency with non-
specific response to progesterone. A low sensitivity
of the endometrial receptors is associated with
inflammatory and/or autoimmune disorders, includ-
ing due to the widespread prevalence of pathogens of
chronicinfections and non-rational use of antimicro-
bial drugs [2, 3].

One of the significant unfavorable causes of infer-
tility in women is considered to be so called “thin”
endometrium [4] associated with lower birth rates
followed by planned pregnancy which is largely due
to implantation failure. The formation of thin endo-
metrium is considered as an outcome of chronic
endometritis with or without an autoimmune com-
ponent [5, 6] or is regarded as a primarily degenera-
tive process, i.e. endometriopathy with insufficient
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KHMH TIOKa3aTeJIIMU peau3aluu IUIaHUDPYyEeMOU
OepeMeHHOCTH, UTO B 3HAUUTEJHHON CTEIIEHU CBsI-
3aHO C Heyjaded wuMIUIaHTanuu. OopMHpPOBaHKE
TOHKOTO SHJIOMETPUS UHTEPIPETUPYIOT KaK HCXO]T
XPOHUYECKOTO SHIOMETPUTA C HAJTUUHEM UJIH OTCYT-
CTBUEM ayTOMMMYHHOU KOMIIOHEHTHI [5, 6] subo
PpacIieHHUBAIOT KaK IEPBUYHO JUCTPOGHUIECKUH ITPO-
mecc, T.e. DHOMETPUOIMATHS C€ HEJZOCTATOUHOH
CEKpeTOPHOU TpaHCchOpMaIel JHIOMETPUs, He
COOTBETCTBYIOIIIEl HOPMAaJIbHBIM  ITUKJIMYECKUM
W3MEHEHHUAM, HeOOXOAUMBIM [IJII HMILIAHTALIAN
0J1aCTOIMCTHI U BBIHAIIWBAHUSA OepeMeHHOCTH [7,
8]. ¥ nanueHTOK ¢ TOHKUM 3H/IOMETPUEM B apKyaT-
HOU apTepuu MaTKH OOHAPY?KEHO 3aMe/jIeHue Kpo-
BOTOKA, U JieueHue BUTaMuHOM E, L-aprunuaom u
OUTPaTOM CcuijeHaduIa, KOTOPbIE YBEJIHMYHUBAIOT
KPOBOTOK B apKyaTHOM apTepUH MaTKH, CIIOCOOCTBO-
BaJIO yTOJIIEHUIO dHAOMeTpusA [9]. OmHaKo B 60JIb-
[IUHCTBE CJIyJaeB peabuIuTaIvs TOHKOTO 3HA0OMe-
Tpusi TpebyeT OOJIBIITNX YCUITHH B CBSI3H C TOPIIH/IHO-
¢TI0 (PeHOTHUTIIA JJa’Ke TIPU TePAIIUK ACTPOTeHAMU U
BO3/IEICTBIY HU3KHUMHU JI03aMH aclIUpuHa [10].

IIEJIb NCCJIEJOBAHU A

V3yuuTh KJIMHUKO-MOPGOJIOTHYECKHE 0COOeH-
HOCTH DSHJIOMETPUSA IpPU OeCIUIONANH Y >KEeHIIVH,
HanpasiisieMbIx Ha 9KO.

MATEPUAJIBI 1 METO/IbI

IIpoBezieHO peTPOCHEKTUBHOE KOTOPTHOE HCCIIe-
JIOBaHUeE B paMKax IIPOCIIEKTUBHOTO UCC/IeIOBaHUsA,
HU3y4eHbl KINHUKO-UHCTPYMEHTAIbHBIE I0Ka3aTeIn
U pe3yJsIbTaThl UMMYHOTHCTOXUMUYECKOIO UCCIIe0-
BaHU:A 3HAOMETPUA y 181 HanpasieHHON Ha KO u
pOZiOpa3pelleHHON KeHIIUHbBI B Bo3pacre 30 [22;
38] ner B cranmonapax I'bY3 HCO «T'ocynmapcrsen-
Hasg HoBocubupckas obs1acTHas KIMHUYecKast 60J1b-
mura» U I'BY3 HCO «HoBocubupckuii Topoickoi
KJIVMHUYECKUH TepUHATAJIBHBIA I€HTDP», SBJIAIO-
muxcsd KINHAYecKUMHU 0aszaMu kadenpsl akyuiep-
CTBa W TuUHeKosoruu HoBocubUpcKoro rocyzmap-
CTBEHHOT'O MeJMLIIMHCKOrO0 yHUBepcurera. Kpure-
pUM BKJIIOYEHUA B HCCIeOBaHUE: YCIIeIIHO POJO-
paspeleHHbIe JKeHIIUHBI B Pe3yJIbTaTe GepeMeHHO-
cTH, HacTynuBiIen ¢ momoipio DKO cobeTBeHHBIME
oonuTaMu, 1 UH(POPMUPOBAHHOE coIJlache Ha yda-
cTHe B HUccaeoBaHUU. Kputepum HCKIIOUEHUA:
MANUEHTKH C TIIyOOKUM HHQUIBTPATHBHBIM HJIO-
MeTPHO30M, OHKOJIOTHYECKUMH 3a00JIeBaHUAMH,
BUY-undexnue, cucTeMHBIMU 3a00J1€BaHUSIMH,
ABJIAIIUMUCA IPOTUBONOKAa3aHUuAMU K BPT.

[TprurHamy OecIiytofius U HaIlpaBjIeHUA HA
JKO ObUTu HaApyIIeHUs PEleNTHBHOCTU 3HIOMeE-
TpUSA IIPU XPOHUUECKOM DH/IOMETPUTE C BADUAHTOM

secretory transformation of the endometrium that
does not correspond to the normal cyclic changes
necessary for blastocyst implantation and pregnancy
[7, 8]. In patients with thin endometrium, a low
blood flow was found in the arcuate artery of the
uterus, and treatment with vitamin E, L-arginine and
sildenafil citrate, which increase blood flow in the
arcuate artery of the uterus, contributed to thicken-
ing of the endometrium [9]. However, in most cases,
recovery of thin endometrium requires great efforts
due to the torpidity of the phenotype even with estro-
gen therapy and administration of low doses of aspi-
rin [10].

AIM OF THE RESEARCH

To study the clinical and morphological features
of the endometrium in infertility in women referred
for IVF.

MATERIALS AND METHODS

A retrospective cohort study within the frame-
work of a prospective investigation was performed.
Results of clinical investigation and immunohisto-
chemical examination of the endometrium in
181 women aged 30 [22; 38] years referred for IVF
and delivered in the Novosibirsk Regional Clinical
Hospital and the Novosibirsk City Clinical Perinatal
Center, which are clinical bases of the Department of
Obstetrics and Gynecology of the Novosibirsk State
Medical University, were studied. Inclusion criteria
were: women who had successful delivery as a result
of pregnancy achieved through IVF with their own
oocytes, and informed consent to participate in the
study. Exclusion criteria are: deep infiltrating endo-
metriosis, malignant diseases, HIV infection, sys-
temic diseases that are contraindications to ART.

The causes of infertility and reasons for referral to
IVF were disorders of endometrial receptivity in
chronic endometritis, a variant of thin endometrium
(group 1, 64 female patients); tubal obstruction
(group 2, 55 female patients) and male infertility fac-
tor (group 3, 62 female patients). Endometrial thick-
ness was measured using ultrasound, and the num-
ber of pinopodia in the epithelium (expressed as
persents) was assessed in Pipelle biopsies taken in
the secretory phase of the cycle before an IVF proce-
dure at a 400-fold magnification. The expression of
HLA-DR (inflammatory cell activation marker) and
estrogen (ERs) and progesterone (PRs) receptors
was measured using immunohistochemistry (IHC)
and presented in points. In addition, the native endo-
metrial samples from 13 patients from group 1 were
examined at the Igenomix laboratory (Spain) which
holds a patent for the development of a specific
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«TOHKOTO BHAOMETpusi» (1-s rpymma — 64 Mamu-
€HTKH); HEIMPOXOJUMOCTh MAaTOYHBIX TpyO (2-s
IpyIIa — 55 KEHIUH) U MYKCKOU ¢dakTop Gecruio-
mus (3-a1 rpynma — 62 ciydas). C momompio Y3U
U3MEPSUTH TOJIIIUHY SHJOMETPHUs, a B MaUIeTh-
buomnTarax, B3ATHIX B CEKPETOpHyH Gasy IuKIa
nepes pornenypoi OKO, mpu yBesimueHUH B 400 pa3
OIEHUBAJIN KOJIMYECTBO MUHOIIOAUN STUTEHOIH-
TOB (BBIPQJKJIM B IIPOIIEHTAX), 4 TAKIKE C TIOMOII[HIO
nMmyHorucroxumun (UT'X) usyyamu SKCIIPeCCHIo
HLA-DR (Mapkep aKTHBaIuU KJIETOK BOCIAJIEHUS)
u acrporeHoBbix (ER) u mporecrepoHoBbix (PR)
penenTopoB, KOTOPYIO BeIpaKayu B Oasmax. Kpome
TOTO, y 13 TAIUeHTOK 1-d TPYyHIbl HaTUBHbIE
006pa3sIfbl PHAOMETPHUs ObLIN HCCIIeIOBAHbI B J1a60-
paropuu Igenomix (Mcmanus), o6J1aiaroniei maTeH-
TOM Ha Pa3pabOTKy cCIerudUIecKOr0 MHUKPOUHIIA
Ha OCHOBe Hpoduss sKcmpeccun 6ojiee 50 TEeHOB
(Endometrial Receptivity Array, uiu ERA), koto-
PbIil IT03BOJISET OLEHUTDH «BOCIIPUUMYUBOE COCTOSI-
HUe SHIOMETPUS YesioBeKa» (T.e. PEeleNTUBHOCTh
SHJIOMETPUS) JJIA JUATHOCTUYECKUX U TepaleBTH-
YeCcKHX Iiesei [11].

O6cnenoBanue U HAOJIOZEHNE MMAITUEHTOK IIPO-
BOJAWJIM C WX MHUCBMEHHOTO WHOOPMHPOBAHHOTO
corjiacusi B COOTBETCTBHU C 3aKOHOJIATEILCTBOM
Poccutickoii ®@enepaniul ¥ STUYECKUMHU MPUHIHA-
IMaMu TPOBENEHUs MEIUITMHCKUX HCCIeI0OBaHUM,
HU3JIO’KEHHBIMH B XeJbCUHKCKOU JleKiapanuu Bee-
MHUPHOH MEIUIIMHCKOU acconuanuu. MceaegoBanue
0100peHo ATUYECKUM KoMuTeToM HoBocuOUpCcKOTO
rOCyZIJapCTBEHHOTO MEJUIIMHCKOTO YHUBEPCHTETA
(mporoxos N@ 111 0T 29.11.2018).

s cratucTuyeckodl 06pabOTKU CBeAeHUs O
MaIeHTKaX, BKIOYas MACIOPTHYIO YacTh, KIUHH-
YecKre XapaKTePUCTUKHU U Pe3Y/IbTaThl MHCTPYMEH-
TAJIBHBIX U JIAOOPATOPHBIX HCCIIEZIOBAHUUA O Teue-
HUU OCHOBHOTO 3a00JIeBaHUS U COIYTCTBYIOIIEH
[aTOJIOTHH, OBLTN 3aKOAUPOBAHbI U BBEZIEHBI B 6a3y
JIAHHBIX, CO3/IAaHHYK C TIIOMOIIBI IPOTPAMMBI
Microsoft Excel. Ijns craTUCTHYECKOro aHaau3a
KCITOJIb30BAJIN POrpaMMHOe obecrieuerre RStudio
(http://www.rstudio.com/). HopmaspHOCTH pac-
TIpeJieJIeHUs] TT0Ka3aTeJIed B TPYIINax MPOBEPSIIH C
nomo1bio kputepus lllanupo — Yuika, ¥ TOCKOJIBKY
OHAa OTCYTCTBOBaJia, JAaHHbBIE IIPE/ICTABJIEHBI B BUE
menuanbl (Me), mepBoro u TpeThero kBaptmwien (Q1;
Q3). [IpuMeHsTH METOABI HETTapaMeTPUUIECKOH cTa-
THCTUKH: BHYTPUTPYIITIOBbIE CPABHEHUS ITPOBOJIAIIH
C TIOMOIIBI0 KPUTEPHS BIIIKOKCOHA; MEXKTPYIIIIOBBIE
MapHble CPaBHEHUS JJAHHBIX — C MTOMOIIBIO KpUTE-
pusa ManHa — YUTHU; MHOKE€CTBEHHbBIE MEKTPYIIIIO-
Bble CpaBHEHHs — C IIOMOINBIO KpuTepus Kpa-
ckesia — Yosutuca. Vcnosip3oBanyu KpUTepun X st

microarray based on the expression profile of more
than 50 genes (Endometrial Receptivity Array —
ERA), which allows one to assess the “receptive state
of human endometrium” (i.e. endometrial receptiv-
ity) for diagnostic and therapeutic purposes [11].

The examination and follow up of patients was
carried out with their written informed consent in
accordance with the legislation of the Russian Fed-
eration and the ethical principles of medical research
set out in the Helsinki Declaration of the World Med-
ical Association. The study was approved by the Eth-
ics Committee of the Novosibirsk State Medical Uni-
versity (Protocol No. 111 dated November 29, 2018).

For statistical processing, data on patients,
including personal information, clinical characteris-
tics and results of clinical investigation and lab tests
characterizing the underlying disease and concomi-
tant pathology, were coded and entered into a data-
base created using Microsoft Excel. RStudio software
(http://www.rstudio.com/) was used for statistical
analysis. A normal distribution of variables in groups
was checked using the Shapiro-Wilk test, and since it
was absent, the data are presented as the median
(Me), the first and third quartiles (Q1; Q3). Nonpara-
metric statistical tests were used: comparisons
between groups were performed using the Wilcoxon
test; paired comparisons between groups — using the
Mann-Whitney test; multiple comparisons between
groups — using the Kruskal-Wallis test. The ¥ test
was used to evaluate binary data. Differences were
considered statistically significant at a level of
p < 0.05.

RESULTS AND DISCUSSION

In patients of group 1 (with chronic endometritis
as the main cause of infertility), the endometrial
thickness in the mid-secretory phase of the cycle was
less than 7 mm, which had statistically significant
differences compared to the values of the other two
groups (Fig. 1). It is noteworthy that in group 2 in
which the cause of infertility was the inflammation-
induced fallopian tube obstruction, the endometrial
thickness was reduced in many cases, which can be
regarded as the development of endometriopathy,
atrophic changes in the uterine mucosa as a result of
long-term inflammation [7, 8].

Differing by endometrial thickness, group 1 and
group 2 were virtually indistinguishable from each
other in the number of pinopodia visually assessed in
Pipelle biopsies during the secretory phase of the
cycle. Pinopodia are protrusions up to 10 pum on the
apical surface of endometrial epithelial cells that
appear on the 20th and 21st days of the cycle (can
vary within 5 days) and characterize endometrial
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OIIeHKY OMHAPHBIX JaHHBIX. Pazinuns cuyuraiu cra-
TUCTUYECKU 3HAUMMBIMU IIPU YPOBHE P < 0,05.

PE3YJ/IBTATBI 1 OBCYKIEHUE

¥ manueHTOK 1- rpynisl (¢ XpOHUYECKUM 3H0-
METPUTOM KaK BeAyIeld IPUYNHON Oecruromus)
TOJILHA SH/IOMETPUS B CPeHE-CEKPETOPHYIO (azy
OBapUAJIbHO-MATOUYHOTO IIMKJIA COCTaBUJIA MeHee
7 MM, CTATUCTHYECKU 3HAYUMO OTJINYASCh OT ITOKa-
3aTesied ByX Apyrux rpynn (puc. 1). O6paiaer Ha
cebs1 BHUMAaHUeE, YTO BO 2-1i rpymne, ¢hakTopom bec-
IUIOJUs. B KOTOPOHM SIBUJIACh HEMPOXOJIUMOCTD
MaTOYHBIX TPyO B pe3yJbTaTe BOCIAIUTEIHLHOTO
Iporiecca, TOJIIIMHA SHAOMeTpUsI ObLIa CHIKEHA BO
MHOTUX KJIWHUYECKUX HAOJIONEHUSIX, UYTO MOXKHO
paciieHuBaTh KaK pPa3BUTHE SHAOMETPHONATHU —
arpodpUUECKOT0 M3MEHEHUs CIU3UCTOU 000JIOYKH
MAaTKH B UTOTe JIUIUTEJIbHOI0 BocaaeHus [7, 8].

OTyInyasck 1o TOJIITUHE SHIAOMETPHA, 1-1 U 2-1
TPYIIIBI TPAKTHYECKU HE OTIMYAIUCH APYT OT ApyTa
[0 KOJINYECTBY MUHOIOUHN, BUBYAIIbHO OLl€HUBae-
MBIX B Iainesb-OMONTaTax B CEKpeTOpHYIO a3y
nuksia. [IMHOMOANM — 3TO BBIPOCTHI 10 10 MKM Ha
alMKaJIbHOU MOBEPXHOCTH 3IUTETUATIBHBIX KJIETOK
SH/IOMETPHU, KOTOPbIE MOABJIAIOTCA HA 20-U U 21-U
JTHA OBAapUATIBbHO-MATOYHOTO ITUKJIA (MOTYT BapbHU-
poBaThCsA B Mpesieiax 5 CyT) U XapaKTEPUBYIOT BOC-
MIPUUMYHUBOCTD (PEIENTUBHOCTD) H/IOMETpHU [12].

receptivity [12]. The percentage of epithelial cells
with pinopodia in group 3 showed a statistically sig-
nificant increase compared to the values of the other
two groups (Fig. 2), which once again confirms the
highly informative value of this long-described and
available for analysis marker [13].

Among the molecular markers detected by IHC and
currently used in routine practice for the diagnosis of
endometrial receptivity in patients with infertility, the
role of cell surface receptors (HLA-DR) of antigen-pre-
senting cells, which bind foreign peptide (including
bacterial) antigens and autoantigens, is recognized. In
our study, the HLA-DR expression was significantly
reduced, below the diagnostic significance, in the endo-
metrium of patients in group 2 relative to groups 1 and
3, which did not differ from each other (Fig. 3). HLA-
DR expression is considered as a marker of activation
of cells involved in inflammation, however, a decrease
in the HLA-DR level, reflecting a deficiency of antigen-
presenting cells in the endometrium, according to [14],
can serve as a general biomarker for the diagnosis of
infertility in women, despite the major role of inflam-
mation in the pathogenesis of chronic endometritis as
the main reason of infertility.

The epithelium and stroma of the endometrium,
rapidly renewing during reproductive age, are highly
sensitive to sex steroids. Insufficient PR expression
due to inadequate level and/or reception of estro-
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Puc. 1. [Tokazareny TOIIIMHBI SH/IOMETPUSA B CEKPETOPHYIO dazy nukiia. OueHb BHICOKAS CTATHCTHYECKAs 3HAYUMOCTD
ornunii (kputepuii Kpackesa — Yosurrca) Mesay rpynamMu ¢ HAUMEHBIIUMU [T0KA3aTeJISIMU B 1-i TPyIIe
(BapHaHT «TOHKOTO SHIOMETPUS»)

Fig. 1. Endometrial thickness indices in the secretory phase of the cycle. Very high statistical significance of differences
(Kruskal-Wallis test) between groups with the lowest indices in group 1 (variant of “thin endometrium”)
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Puc. 2. Huzkue u MpakTUYECKU OJIUHAKOBBIE TI0KA3ATE/ I IIMHOIIOUI SITUTEIHS B SHAOMETPHUH ITAIIUEHTOK
1-U ¥ 2-1 rpynn B cekpeTopHyo ¢asy nukia. Kpurepuii Kpackena — Yosunuca
Fig. 2. Small and almost identical indicators of epithelial pinopodia in the endometrium of patients
of groups 1 and 2 in the secretory phase of the cycle. Kruskal-Wallis test

[IponeHT 3MUTETUONUTOB C MMHUHOMOMUAMHA B 3-U
IpYIIIEe CTATUCTHYECKH 3HAYMMO IIPEBBICUI II0Ka3a-
TEeJTU JIPYTUX JBYX TPYIH (PHUC. 2), UTO elle pa3 MoJ-
TBEPK/JAeT BBICOKYI0 HH(MOPMATHUBHOCTh 3TOTO
JIaBHO OITMCAHHOTO U JIOCTYITHOTO /71 aHAJIN3a Map-
kepa [13].

Cpenu BbIABIIAEMBIX ¢ omoInbpio UI'X Momeky-
JISIPHBIX MapKEPOB, B HACTOSIIEE BPEMS UCIIOJIb3Yye-
MBbIX B pyTHHHOU PAKTHUKE 711 INaTHOCTUKHU Pellen-
TUBHOCTHU SHIIOMETPUS Y MAIMEHTOK ¢ Oecruioauem,
[IPU3HAHA POJIb PEIENTOPOB KJIETOYHOUN IIOBEPXHO-
cru (HLA-DR) aHTHUTeH-IIPE3EHTUPYIOIIHX KJIETOK,
KOTOpbI€ CBSI3BIBAIOT NENTUAHBIE UYKEPOJHbIE (B
TOM 4HcJIe OaKTepHUaIbHbIe) AHTUTEHBI U ayTOAHTH-
resbl. B Hamem uccnenosanuu skcnpeccus HLA-DR
OKazajach CTAaTUCTUYECKU 3HAYMMO CHHKEHHOM,
HIDKE JUArHOCTHYECKOH 3HAYMMOCTH, B DHJIOMeE-
TPUM MAIUEHTOK 2-U TPYNIBbI OTHOCUTEIHHO 1-U U
3-H IPYIIII, He OTIMYAOIINXCA MEXK/IY co00H (puc. 3).
dxkcmpeccuto HLA-DR paciieHUBalOT Kak MapKep
AKTHUBAIlMU KJIETOK, YJaCTBYIOIINX B BOCIAJIEHUH,
opHako cHmkeHue ypoBHA HLA-DR, oTpakaromiee
IepuIUT AHTUTEH-NPE3eHTUPYIONIUX KJIETOK B
SHIOMETPUH, COTJIACHO [14], MOKET CITY>KUTH OOIIIUM
O6moMapKepOM /ISl AUATHOCTUKY OECILIONUs Y XKeH-
IIUH, HECMOTPsI Ha OOJIBIIYI0 POJIb BOCHAJIEHUS B
rmaToreHe3e XpOHUYECKOTO SHJIOMETPUTA KaK TJIaB-
Horo dakTopa becrIoaus.

BricTpo oOOHOBAIOIINECA B PENPOAYKTHBHOM
BO3pacTe SMUTENN U CTPOMa HHIOMETPHUS BBICOKO

gens often underlies luteal phase deficiency [15].
Since morphological immaturity of the endometrium
can be observed even with sufficient progesterone
production, not only the level of steroids in the body
is important, but also the preservation of all path-
ways to exert the hormonal effect. In the panel of
IHC markers of endometrial receptivity in infertility,
the analysis of ER and PR expression in the epithe-
lium and stroma is mandatory. In the endometrial
epithelium, the ER expression was the highest in
patients of group 1 and lowest in patients of group 2,
with the differences between all groups being statis-
tically significant (Kruskal-Wallis test) (Fig. 4).
Moreover, the ER expression in stromal cells did not
have statistically significant differences in paired
comparisons (in groups 1, 2 and 3, respectively, 174
(142—211), 157 (144—180) and 176 (161—199) points,
p = 0.21). Similar results were obtained for the
expression of PRs in endometrial stromal cells (in
groups 1, 2 and 3, respectively, 178 (147—221), 172
(147—222) and 175 (145—208) points, p = 0.73).

In contrast to the pattern of the ER expression in
the endometrial epithelium, the PR expression in
thin endometrium of group 1 did not differ from that
of group 3 which was virtually unaltered receptive
endometrium. However, the PR expression was
reduced in the epithelium of group 2 relative to
groups 1 and 3 (Fig. 5).

Controversies about the diagnostic role of pino-
podia, steroid receptors and many other molecules
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Puc. 3. 9xcupeccuss HLA-DR cratucTiyecKy 3HAUNMO CHIKeHa (HHUKe TOPOTOBBIX 3HAYEHU) B SH/IOMETPUH TAIHeH-
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Fig. 3. The HLA-DR expression is statistically significantly reduced (below the threshold values) in the endometrium
of patients in group 2 compared to groups 1 and 3, which do not differ from each other. Kruskal-Wallis test

YyBCTBUTEJIBHBI K IOJIOBBIM cTepouaM. Hemocra-
TOouHadA dKcrpeccusa PR B ¢BA3U ¢ HeasieKBaTHBIMU
cofiep:KaHUeM H/WIU pereniiueil 5cTPOreHOB YacTo
JIEKUT B OCHOBE HEJOCTAaTOYHOCTH JIIOTEMHOBOU
dazpr ukia [15]. TIocKOIBKY aske TIPU JOCTATOY-
HOU NPOAYKIINY [TPOTeCTepOHA MOXKET HAOII0IAThCS
«MopdoJIoruyecKkas He3peJoCTb» HHAOMETPHUS, TO
BaKeH He TOJIBKO YPOBEHb CTEPOUIOB B OPraHU3ME,
HO U COXpaHeHHe BceX IyTeH peanusanuul ropMo-
HaspHOTO 5ddekra. B manmemu WMIX mapkepoB
PELenTUBHOCTH SHJIOMETPUS IpU OecIuioguu 00si-
3aresieH aHanu3 skcrpeccu ER u PR B snutenuu u
ctpoMe. B snutenuu smoMmeTrpus skcrpeccus ER
OKa3zasiach HauOOJIbIIIEH Y MATUEHTOK 1-U TPYIIBI 1
HauMeHbIIeNH — y TallMeHTOK 2-1 TPYIIIHI, IpUYeM
pasaInyusa MeXAy BCEMHU IPyNIIaMH CTaTUCTUUYECKHU
3HaunMbl (kpurtepuii Kpackena — Yosutuca) (puc. 4).
IIpu sTom akcnpeccusa ER B cTpoManbHBIX KJIE€TKAX
He 1MeJia CTaTUCTUYECKU 3HAUUMBbIX Pa3IMIUi Ipu
MMapHBIX CpaBHEHUSAX (COOTBETCTBEHHO B 1, 2 U 3-H
rpynnax 174 (142—211); 157 (144—-180) u 176 (161—
199) 6asioB, p = 0.21). AHAJIOTUYHBIE PE3yJIbTaThl
IIOJIy4eHBbl U I dKcipeccnu PR B cTpomMasibHBIX
KJIETKax 3HA0MeTpHs (COOTBETCTBEHHO B 1, 2 U 3-H
rpymmnax 178 (147—221); 172 (147—222) u 175 (145—
208) 6a/IoB, p = 0.73).

B orinuue ot xapakrepa skcrpeccun ER B snu-
TEeJINU SHIOMETPHsA, 3Kcrpeccus PR B smurenuun
TOHKOTO H/IOMETPUs 1-1 TPYIIIbI HE OTJINYAIACH OT

(hormones, cytokines, integrins, enzymes, etc.) that
are involved in the blastocyst-maternal endome-
trium interaction to achieve implantation, have
induced the search for a reliable panel of molecular
markers of receptivity [16]. This research group has
developed and patented the ERA test — a molecular
diagnostic tool based on the specific transcriptomic
signature that identifies receptive endometrium in
natural and artificial (e.g., during hormone replace-
ment therapy) cycles. Based on the results of ERA
testing, the Igenomix laboratory makes an assess-
ment of the endometrial window of implantation
(WOI): for example, delayed WOI, i.e. prereceptive,
advanced WOI, or postreceptive, and unusually short
windows of receptivity, the best time (window) for
implantation (Fig. 6). This allows personalization of
the time of embryo transfer in IVF procedures [17].
Based on the results of ERA testing, 13 patients
from group 1 were divided into 3 subgroups with pre-
receptive (5 cases), receptive (4 cases) and postre-
ceptive (4 cases) status. Despite the small number of
samples, the PR expression in the epithelium and
endometrial stroma was analyzed, and statistically
significant differences were not revealed, however, a
comparison of the percentage of pinopodia of epithe-
lial cells showed their diagnostic significance (Fig. 7).
Thus, based on a small number of clinical obser-
vations, we have shown that the epithelial pinopodia
in the endometrium in the secretory phase of the
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Fig. 4. The expression of estrogen receptors (ER) in the

endometrial epithelium was highest in patients of group 1

and lowest in patients of group 2. The differences between all groups are statistically significant (Kruskal-Wallis test)

3-1 rpynIsl — GaKTUYeCKH HEM3MEHEHHOTO, Pelel-
TUBHOTO 3H/1I0MeTpus. OxHako skcupeccus PR 6pu1a
CHIIKEHA B SIIUTEINHU 2-U TPYIIIb OTHOCUTEJIHHO 1-1
u 3-¥ rpynn (puc. 5).

cycle are a noteworthy diagnostic marker of the
implantation window, which has been re-evaluated
by other researchers. The implantation window is a
4—5-day period of the cycle during which successful
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Fig. 5. The progesterone receptors (PR) expression in the
from group 3 (women with male infertility factor),
(Kruskal-

epithelium of the thin endometrium of group 1 did not differ
and in group 2 it was statistically significantly lower
Wallis test)
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TECT ERA (AHAINN3 PELUENTUBHOCTU 3HOOMETPUA)
TEST ERA (ANALYSIS OF ENDOMETRIAL RECEPTIVITY)

[HaHHble nauveHTa WHdopmaums o6 obpasue OaHHble KNUHUKK
Patient’s data Sample information Clinic’s data

Ne MmeguuuHckon | I Oata noctynnenuss  27/04/2022 Knunuka:
KapTbl: marep Clinic:
Medical card No.: B naGoparopwuio: .
Delivery date TNevawwmn
to a laboratory: Bpay:
Physician:
Tun matepuana: O6pasel TkaHu aHgomeTpusi  [aTta Bblgaum 07/05/2022
Sample type: Sample endometrial tissue 3aKnoYeHNn: Ne nyHkuun:
Date of conclusion: Puncture No.:

®.1.0./Full name: Elena MporecTepoH: MeHbLue 1 Hr/mn
Progesterone: Less than 1 ng/ml

[Oata poxaeHusi: 17/06/1974 [ata namepenus: 18/04/2022

Date of birth: Date of measurement:
[Harta Ha4yana npuema 18/04/2022 7:00 PM
nporecTepoHa:
Date of progesterone
intake:
[ara 6uoncuu: 23/04/2022 2:00 PM
Biopsy date:
Tun umkna: HRT (115 yacoB)
Cycle type: (115 hours)

PE3YNBTAT NCCIIEOBAHUA /| RESEARCH RESULT:
MPEPELIENTUBHbIA / PRERECEPTIVE

3akntoyeHne: nepeHoc aMbproHa(-oB) Ha cTagum BnacTouncTbl pekoMeHaoBaHo nNpoBoanTb Yepes 130 + 3 yaca nocne Havana
npvema npenaparta nporectepoHa (Ha 1 AeHb no3xe Gruoncun TkaH S3HAOMETPUS B paMKax A4aHHOrO NCCMEeaoBaHNs).
[MosTOpHasa 6uoncus sHAoMeTpus He TpebyeTtcs.

Conclusion: transfer of embryo(s) at the blastocyst stage is recommended 130 + 3 h after intake of progesterone

(one day after endometrial biopsy). Repeat endometrial biopsy is not required.

Baw pesynerat / Your result

. N

________‘

-

MpepeuenTUBHbIN PeuenTuBHbIN MocTpeuenTUBHbLIN
Prereceptive Receptive Postreceptive

WHTepnpeTtauus pesynsrata uccneposanus / Result interpretation:

CornacHo AaHHbIM nabopatopun Igenomix, y 89% >eHLnH ¢ NoAo6HbLIM NPodUneM 3KCNpeccun reHoB B paMkax Liykna

C 3aMeCTUTeNbHOI ropMOHarnbHOM Tepanven ypoBeHb MakCMMarnbHOM peLlenTMBHOCTM 3HAOMETPUA HacTynaet Ha 1 AeHb
noaxe (AN 95% [86—91%]). MoBTOpHOI BGUONCUM 3HOAOMETPUSA B JAHHOM Cryyae He TpebyeTcs. YunTbiBas NonyYeHHbli
pe3ynbTaT, nepeHoc aMbproHa(-oB) Ha cTaguy BnacTouucTbl cnegyeTt NpoeoanTb Yepes 139 + 3 yaca nocne nepsoro npnema
npenapara nporecTepoHa.

B cnyyae amb6puoHa(-oB) TpeTbero AHs pa3BUTUSA NepeHoC AoMKeH ObiTb NpoBeAeH Ha 2 AHSA paHblLUe.

According to the Igenomix laboratory data, 89% of women with a similar gene expression profile in a cycle with hormone
replacement therapy the level of maximum endometrial receptivity cames 1 day later (Cl 95% [86—91%)]). In this case, repeat
endometrial biopsy is not required. Given this result, transfer of embryo(s) at the blastocyst stage should be performed

139 + 3 h after the first intake of progesterone.

In case of day 3 of embryo culture, transfer should be carried out 2 days earlier.

Puc. 6. Ilpumep 3axmouenuss ERA-TecTHpOBaHUS SHOMETPHS Y TAIIMEHTKH 1-H IPYIIIIEI ¢ 6eCIIoiueM
Fig. 6. An example of the conclusion of ERA testing for the endometrium in a patient in group 1 with infertility

KonTtpaBepcuu 0 MarHOCTUYECKON POJIU ITHHO- implantation of the blastocyst can occur, usually dat-
MIOINH, CTEPOUHBIX PENENTOPOB U MHOTHX JIPYTHX ing from the 19th—20th day of the idealized 28-day
MOJIEKYJT (TOPMOHBI, IUTOKUHBI, UHTETPUHBI, dep- cycle. The first steps in dating this window by estab-

MEHTHl W T.HI.), KOTOpble IPUHUMAIOT Y4acTHe BO lishing a set of morphological criteria for assessing
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B3aMMOJIECTBUH OJIACTOIUCTBI W MATEPHUHCKOTO
SHZIOMETPUS JJ1A IOCTIKEHNUA UMILJIAHTAINYT, THIY-
[IUPOBAJIU MIOUCK HA/IEIKHOM TIAaHETU MOJIEKYJISIPHBIX
MapKepOB perenTuBHOCTH [16]. JlaHHO# HccieoBa-
TEJILCKOU I'PYIIION ObLI pa3paboTaH U 3a11aTEHTOBaH
ERA-TecT — MOJIEKYJIAPHBIN JUarHOCTUYECKUH
WHCTPYMEHT, OCHOBAaHHBIM Ha crenuduyueckoi
TPAaHCKPUITOMHOU IIAHEJIU, KOTopas UAeHTUDUIH-
PYeT BOCIPUHUMUYMBBIN SHIOMETPUH B €CTECTBEHHDIX
U UCKYCCTBEHHBIX (HAIpUMep, IPU 3aMeCTUTETLHOM
ropMoHoTepanuu) nukiaax. [lo urory ERA-tectu-
poBaHus jaboparopus Igenomix BbIJJaeT 3aKIIi0Ue-
HHe 00 WHTEPIpeTaluy COCTOSHUA obpasma —
HaIpUMeD, CTATYC PEIENTHBHOCTH «OTCPOUEHHBIN»,
T.e. «IPEPENENTUBHBIN», ¥ IPYTUX — «IOCTPEIen-
TUBHBIN», U MOTYT OBITh HEOOBIYHO KOPOTKHE «OKHA
BOCIIPUUMYUBOCTH» — HAWIYYIIUH IEPHOJ] Bpe-
MeHH (WIH «OKHO») JJIs1 UMIUIaHTanuH (puc. 6). 9to
[I03BOJISIET MEPCOHAIM3UPOBATh BpeMs IepeHoca
sMmbpuoHa B caydasx KO [17].

I[To utoram ERA-TecTrpoBaHusA 13 HaIMeHTOK
1-U TPYNIIBI pa3feTHINCh Ha 3 MIOATPYIIIEI C IIpepe-
[ENTUBHBIM (5 HAOJIOZIeHU), PENENTUBHBIM (4) U
MOCTpENEenTUBHBIM (4) cratycom. HecmoTpss Ha
MaJioe KOJIMYEeCTBO 00pasIioB, ObLiIa TpOaHATTU3UPO-
BaHa skcnpeccusa PR B anuTennu u crpome 3H10Me-
TPUS U CTATUCTHYECKU 3HAUMMBbIE PA3JINUMsA He
BBISIBJIEHBI, OJTHAKO CPAaBHEHUE IIPOIEHTA IMIHOIIO-
U SIUTEINOIUTOB IOKA3JI0 HX JIMATHOCTHUYE-
CKyI0 3HAYUMOCTH (puc. 7).

the development and receptivity of the endometrium
were made [13, 18], but then came a period of declin-
ing interest in pinopodia with the search for molecu-
lar markers of endometrial receptivity.

In recent clinical studies pinopodia are associ-
ated with the favorable fertility outcomes in women,
and since they are directly associated with the
increased progesterone levels, the potential useful-
ness of these hormonally regulated cellular biologi-
cal structures in predicting or improving implanta-
tion in clinical settings is promising. There has been
renewed interest in pinopodia [19].

Answers to complicated questions of women with
infertility management which have a critical impor-
tance for clinical practice and reproductive health,
are needed, and further experimental and clinical
studies to elucidate the cellular and molecular mech-
anisms are necessary as well [20].

CONCLUSION

In women with infertility of various origins,
referred for IVF, the low and virtually identical for-
mation of epithelial pinopodia in the endometrium
was revealed in the secretory phase of the cycle. For-
mation of pinopodia has high diagnostic significance
for the receptive status of the endometrium, con-
firmed by the ERA test, in patients of group 1 with
infertility (chronic endometritis with thin endome-
trium) and does not depend on the expression of
progesterone receptors in the epithelium and stroma.
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g 201 Kruskal-Wallis, p = 0.01 .
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= .
= Lo
04

Ipepenenmensbnt / Prereceptive

Peuerrmuerpnt / Receptive

IMoctpenenmuerbnt / Postreceptive

ERA-¢denotun 3an0oMetpus / ERA phenotype of endometrium

Puc. 7. DopMupOBaHUE THHOMIOAUI UMeET BBICOKYIO AHATHOCTHUECKYO 3HAUUMOCTb JIJIs PELIENITUBHOTO CTaTyca
SH/IOMETPUsL, TOATBEPKIEHHOr0 ERA-TeCTOM, y IAIMEHTOK 1-U IPYIIIIBI ¢ OECIIOANEM
(XpOHHUYECKHH SH/IOMETPUT C TOHKHUM 9H/IOMETPHEM)
Fig. 7. The pinopodia formation has a high diagnostic significance for the receptive status of the endometrium, confirmed
by the ERA test, in patients of group 1 with infertility (chronic endometritis with thin endometrium)
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Taxkum o6pazom, Ha HeOOJIBIIOM KOJIMUECTBE
KJIMHUYECKUX HaO/I0JeHUH HaMH II0Ka3aHO, YTO
MUHOIIOANY DIHUTENNS B SHAOMETPUU B CEKPETOP-
Hy10 $azy IUKIa ABJIAIOTCSA 3aC/TyKUBAIOIIUM BHH-
MaHHS  JMATHOCTUYECKHMM  MapKepOM  «OKHa
UMIIQHTAI[UW», K IePeolleHKe KOTOpPOTro obpaTH-
JINCh U JIpyTHe uccienoBarenud. OKHO HUMILIAHTA-
U — 95TO 4—5-JIHEBHBI IIEpUOJi OBapHAJIHLHO-
MAaTOYHOTO ITUKJIA, B T€YEHNE KOTOPOTO MOXKET IIPO-
W30UTH HOpMAaJbHAas WMIUIAHTAIUS OJIACTOIIVICTHI,
OOBIYHO JIATHPYEMBIU C 19—20-TO JHS UJI€TU3UPO-
BaHHOTO 28-7THEBHOTO NUKJIA. [IepBble 11aru B JaTH-
pOBaHHUM STOTO OKHA — YCTAHOBJIEHHE HAabopa MOp-
(onormueckux KpUTEpUEB JIUIA OIEHKH PA3BUTUS U
PelleNTUBHOCTU 3HAOMETPHUsI — ObUIH CZesIaHbl [13,
18], HO 3aTeM HACTYHHUJI IEPHOJ OTKa3a OT BHUMa-
HUS K ITHOIIO/TASIM C TIOMCKOM MOJIEKYJISIPHBIX Map-
KEPOB PEIENTHBHOCTU SHIOMETPUSI.

HenaBHue KIMHUYECKUE WCCIETOBAHUS CBA3BI-
BAIOT BBICOKHI YPOBEHDb DKCIPECCUU ITUHOIIOIUU C
6JIaTOTIPUATHBIM IPOTHO30M B OTHOIIEHHHU Gep-
TWIBHOCTH Y KEHIUH, W IOCKOJIbKY UX HaJIU4ue
HAIPSIMYIO CBS3aHO C IOBBIIIEHUEM YPOBHs IIPOTe-
CTepOHa, MOTEHIINAIbHAS T0JIE3HOCTh 3TUX TOPMO-
HAJIBHO PETryJIHUPYEMBIX KJIETOUHBIX OMOJIOTUUECKIX
CTPYKTYP B IPOTHO3UPOBAHWH WX YIIyUIIEHUU
MMIUIQHTAIUA B KJIUHUYECKHUX YCIOBUIX SIBJISETCS
MHoroobermatoeii. [ToABuICS HOBBI HHTEpeC K
MMUHOIIOAUAM [19].

Heob6xonuMbl OTBETHI Ha CJIOXKHBIE BOIIPOCHI
BeZleHUsI TAIUeHTOK, MMEIOIIe pellarollee 3Have-
HUe Il KJIMHUYECKOU NMPAKTUKU U PENPOYKTHB-
HOTO 37I0POBBS, U MIOUEPKUBAETCS HEOOXOIUMOCTh
JAJIbHEUIIINX SKCIIEPUMEHTATBHBIX U KIMHIYECKUX
WCCIIEIOBAHUM JIJI NU3YyUEHUsI KJIETOYHBIX U MOJIEKY-
JIIPHBIX MEXaHU3MOB [20].

3AK/IOYEHUE

VY xeHImUH ¢ OecriofeM pasjIMYHOTO TeHe3a,
HatpasiyieHHbIX Ha KO, B cekpeTopHy10 a3y IukiIa
BBISIBJIEHO HU3KOE U IIPAKTUYECKU OJJHAKOBOE Op-
MUPOBAaHHUE IMUHOIOAUN SIUTEINS B DHIOMETPHUHU.
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The HLA-DR expression showed a statistically
significant increase (below threshold values) in the
endometrium of patients with tubal obstruction. The
ER expression in the endometrial epithelium is high-
est in patients with thin endometrium, and lowest in
patients with tubal factor infertility. The PR expres-
sion in the epithelium of thin endometrium in
patients from group 1 did not differ from group 3
(women with male infertility factor) and shows a sta-
tistically significant increase in patients with tubal
infertility. At the same time, the ER and PR expres-
sion in endometrial stromal cells had no statistically
significant differences in paired comparisons.
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dopMupoBaHUE TUHOMOIUN HMEET BBICOKYIO JHa-
THOCTUYECKYIO 3HAUNMOCTB JIJIS1 PEllelITUBHOTO CTa-
Tyca SHAOMETPHUA, TOATBepkAeHHOTO ERA-TecToM,
y MaIeHTOK 1-U TPy ¢ OecrioueM (XpoHIUe-
CKUU HHJIOMETPUT C TOHKHM 3DHJIOMETPHUEM) U HE
UMeeT 3aBUCUMOCTH OT HKCIIPECCHUU IIPOTeCTEPOHO-
BBIX PEIENTOPOB B SIIUTEIUU U CTPOME.

Akcnpeccuss HLA-DR craructudecku 3HAUYUMO
CHIKeHa (HIDKe MOPOTOBBIX 3HAUEHUN) B DHAOME-
TPUU NAIUEHTOK C HEMPOXOAMMOCTHI0 MATOUHBIX
TpyO. Akcnpeccusa ER B snuTe My HI0METPUSA HaU-
0oJIpIIast — y MAIUEHTOK C TOHKUM YHJIOMETPHUEM,
HauMeHbINIasi — y MaIUeHTOK C TPYOHBIM OecIuio-
nueM. Jkcnpeccrsi PR B anuTe Ny TOHKOTO 3H7IOMe-
TpHUA 1-H TPYIIBI HE OTJINYAJIACh OT 3-U TPYIIBI —
JKEHIIUH ¢ MY»XCKUM (akTopoM Oecruronus u ObLIa
CTAaTUCTUYECKH 3HAYMMO MEHbIIIeH Ipu TpyOHOM Oec-
wioguu. [Ipu stom skcnpeccusa ER u PR B crpomass-
HBIX KJIETKaX SHAOMETPHS He NMeJIa CTATHCTHIECKH
3HAYMMBIX Pa3/IMUUH [IPU MAPHBIX CPABHEHUAX.

KoH@uuKT HHTEPECOB. ABTOPHI 3aABJIAIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.
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