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Muxkpocare/L/INTHasA HECTA0OM/IBbHOCTh U THIEPILIACTUYECKHE
MPOIECCHI CINBUCTON 000JI0OUKU MATKH

E.JI. Kazaukos, A.B. 3atBopHuiikas, 3.A. Kazaukosa, E.E. Bopormaesa

@I'BOY BO «FOcHo-Ypaavekuil 2ocydapecmeeHHblil MeouyuHcKull yHusepcumemys, Yeasburck, Poccus

AHHOTAITUA

BBengeHnwue. MukpocareJuTNTHas HECTAOWJIBHOCTh HCTOPUYECKH TECHO CBS3aHA C PAa3BUTHUEM OHKOJIOTHYECKHX
mporieccoB. MIHTepec BBI3bIBAET PAHHAA JUAlHOCTUKA MUKPOCATEJUTUTHON HEeCTaOMIBHOCTH KaK IIPEJOIyX0JIeBOT0 Map-
Kepa, B TOM YHCJIe U B cIydae TUIlepIUIa3uu sH10MeTpusd (I'9), mpusHaHHOH IpeIoNyX0sIeBbIM NporieccoM. VnenTuduka-
U MYTAITMOHHOTO PO, XapaKTEPHOTO /IS 37I0KAUEeCTBEHHBIX OIYXOJIeH, IPpH J06poKauecTBeHHOM 3a60JI€eBaHUH
II03BOJISIET COBEPIIIEHCTBOBATDH IIPOIHOCTUYECKUE MOJIENIA U TEPATIEBTUYECKYIO TAKTUKY.

IT e 1 b . OmnpefneneHre KINHUKO-aHAMHECTUUECKUX 0COOEHHOCTEH MAIUEeHTOK ¢ I'D ¥ SH0OMETPUOU/THOH a/IeHOKapITH-
HOMOH B CDAaBHUTEJILHOM acCIIeKTe, & TAKIKe CTPYKTYPHBIX 0COOEHHOCTEN MUKPOCATEIUTHON HECTAOUIIBHOCTH B BHJIOME-
TPUH Y TAIUEHTOK C JJAHHOH MaTOJIOTUEH.

MaTepuanb ¥ MeTOJBl . BuccaenoBaHuy IPUHAIU y9acTHe 120 KeHIIUH, KOTOpble OBLIN pacipese-
JIEHBI B 4 rpymnnsl: I rpynna — nanueHTky ¢ I'D 6e3 atunuu (n = 30); II rpynna — nanueHTky ¢ aTunndeckoi I'D (n = 30);
III rpynma — marueHTKU ¢ SHAOMETPUOUIHON aZleHOKapiuHOMO#H (n = 30); IV rpymnma — coMaTHYeCKU U THHEKOJIOTHYe-
CKU 3710POBBIE *KeHIIUHBI (n = 30). [IpoBoAMIIN cCpaBHUTEIFHOE MOPGOIOTHYECKOE UCCIIe0BAHNE 0OPA3I[0B SH/IOMETPUS
U OLEHUBAJIN YPOBHU KcIpeccuu Komiuiekca 6ekoB MLH-1, MSH-2, MSH-6 u PMS-2.

Pes3ynbTarbl . BolaBieHO, YTO OOJBITHHCTBO MAMEHTOK ¢ I'D 6e3 aTunuu, aTunndeckoi I'D, 3HI0MeTPUOUTHOMN
aZleHOKapLIMHOMOM NpebsBIIAIOT 5kaI00bl HA aHOMAaJIbHBIE MAaTOYHbIE KDOBOTEUEHHUsI; COMAaTUUeCKUN aHaMHe3 IallieH-
TOK JIAHHBIX TPYIII OTJINYAETCS IPUCYTCTBUEM 3a00JI€BaHUI CEPAEUHO-COCYAUCTON U SHTOKPUHHOM CUCTEM, A JIJIsI THHE-
KOJIOTHYECKOTO aHAMHe3a XapaKTepHO HaJIU4re MHOMBI MaTKH, I00POKAUYECTBEHHbBIX 3a00IeBAHII MOJIOUHBIX KEJIe3 U
BOCITJINTETHHBIX 3200JI€BAHUI OPTaHOB MAJIOTO Ta3a. 3apETUCTPUPOBAHO CHIKEHHUE YPOBH:A sKcnpeccun MLH-1, PMS-2,
MSH-2 u MSH-6 B GuonTarax 3HOMETPHUS KeHIIUH ¢ ['D.

3aknwueHnue. CHmkeHue ypoBHs skcrpeccuun MLH-1, PMS-2, MSH-2 u MSH-6 B GuonTarax SHOMETPUS,
BEPOSATHO, MOKHO pPacCMaTPUBATh B KaueCTBe IIPeJUKTOPA IIPeOIyX0eBol TpaHchopMaIuy, 4To TpebyeT AalbHeNIIero
U3YUEHS C 11eJIbI0 pa3paboTKU MPOrpaMMbl OIIEHKH PHUCKA MAJTUTHU3AIAN.

Kaoueswvte c1068a: MUKpOCATeJUIUTAHAS HECTAOWILHOCTD, THITEPILIA3HS SHAOMETPHS, SHIOMETPUOU/THAS a/IEHOKAPIIMHOMA.

Oo0pasen nurtupoBaHusa: Kazaukos E.JI., BatBopauiikas A.B., Kazaukosa 9.A., Boponaesa E.E. MukpocareJi-
JINTHASI HECTAOWILHOCTD U TUTIIEPIIACTHYECKUE TIPOIIECCHI CITU3UCTOH 06010uku MaTku // Journal of Siberian Medical
Sciences. 2023;7(2):62-76. DOI: 10.31549/2542-1174-2023-7-2-62-76

Microsatellite instability and hyperplastic processes of the uterine
mucosa

E.L. Kazachkov, A.V. Zatvornitskaya, E.A. Kazachkova, E.E. Voropaeva
South Ural State Medical University, Chelyabinsk, Russia
ABSTRACT

Introduction. Microsatellite instability is historically closely associated with the development of oncological
processes. Early diagnosis of microsatellite instability as a marker for premalignancy, including in the case of endometrial
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hyperplasia (EH), which is recognized as a premalignancy lesion, is of interest. Identification of the mutational profile
characteristic of malignant tumors in benign disease makes it possible to improve prognostic models and therapeutic tac-
tics.

A i m . Determination of clinical and anamnestic features of patients with EH and endometrioid adenocarcinoma in a
comparative aspect, as well as structural features of microsatellite instability in the endometrium in patients with this
pathology.

Materials and methods. Thestudyinvolved 120 women who were divided into 4 groups: group I — EH
patients without atypia (n = 30); group II — patients with atypical EH (n = 30); group III — patients with endometrioid
adenocarcinoma (n = 30); group IV — healthy women without somatic and gynecological pathology (n = 30). A comparative
morphological study of endometrial samples was performed and levels of MLH-1, MSH-2, MSH-6 and PMS-2 expression
were assessed.

Results. Itwasrevealed that most EH patients without atypia, patients with atypical EH, endometrioid adenocarci-
noma complained of abnormal uterine bleeding; the history of patients of these groups is characterized by the presence of
cardiovascular and endocrine diseases, and the gynecological history is characterized by the presence of uterine fibroids,
benign breast diseases and pelvic inflammatory diseases. There was found a decrease in the MLH-1, PMS-2, MSH-2 and
MSH-6 expression in endometrial biopsies of women with EH.

Conclusion. Decreasedexpression of MLH-1, PMS-2, MSH-2 and MSH-6 in endometrial biopsies can probably
be considered as a predictor of premalignant transformation, which requires further study in order to develop a program
of malignancy risk assessment.

Keywords: microsatellite instability, endometrial hyperplasia, endometrioid adenocarcinoma.
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BBEJAEHUE

CorslacHO akTyaJbHOMY CTAaTHCTUYECKOMY aHa-
3y 3a60J1€BaEMOCTH HacesieHusl Poccun 310Kave-
CTBEHHBIMHU HOBOOOPA30BaHUSAMHU U CMEPTHOCTH OT
HHX B 2020 TI., 3JIOKAaYeCTBEHHbIe 3a00JIeBaHUsI
SHJIOMETPUS B CTPYKTYpPE OHKOIATOJIOTHH Y >KEH-
CKOTO HaceJeHUsI 3aHUMAIOT TpeThbe MecTo (8 %),
ycTynasi JIMAUPYIONINE TO3UIUKA PaKy MOJIOYHOU
JkeJessl (21.7 %) U 3JI0KaYeCTBEHHBIM HOBOOOPa30-
BaHUAM KOXH (12.5 %), UTO OOBSCHSIET aKTyaslb-
HOCTH MPOOIEMBI OHKOITPODUIAKTAKN paKa CIIU3U-
CTOI 000JIOUKU MAaTKH [1].

1o 3 % reHoMa ueJyIOBEKa COCTaBJISAET MHUKpOCa-
tesuuTHasg JJHK — ydJacTku moBTOPAIOMIUXCA ZPYT
3a IPyTOM OJTUHAKOBBIX OJIUTOHYKJIEOTHTHBIX MOTH-
BOB, WU TaH/IEMHBIX IOBTOPOB. MyTammu MUKpOca-
tesutuTHOHN JIHK uyaiiie Bcero ObIBAIOT BRIPAKEHBI B
W3MEHEHUU KOJIMYECTBA IIOBTOPOB, YTO HOCHUT
Ha3BaHUWE MUKPOCATEJUINTHOW HEeCTaOWIbHOCTH
(microsatellite instability, MSI).

[Mpuumna MSI 3akimouaercs B GyHKITMOHATIBHOU
HEJIOCTATOYHOCTH CHCTEMBI pelapaiiu HecliapeH-
HBIX HYKJIeoTHA0B (mismatch repair, MMR) — kom-
mwiekca 6enxos (MLH-1, PMS-2, MSH-2, MSH-6),
HaIIpaBJIEHHOTO Ha y3HABaHHWE U BOCCTAHOBJIEHHE
KOPOTKHX (parMeHTOB HEKOMILJIEMEHTapHOCTH
JTHK. JIro60#1 u3 4yeThIpeX BO3MOXKHBIX BapPHUAHTOB
OTCYTCTBHS HKCIIPECCUH JAHHBIX T€HOB CBHU/IETEh-

INTRODUCTION

According to the up-to-date statistical analysis of
the cancer morbidity and mortality of the Russian
population in 2020, malignant diseases of the endo-
metrium in the structure of female oncopathology
occupy the third place (8%), yielding leading positions
to breast cancer (21.7%) and malignant neoplasms of
the skin (12.5%), which explains the urgency of the
problem of uterine cancer prevention [1].

Up to 3% of the human genome comprises micro-
satellite DNA — the sites of identical oligonucleotide
motifs repeating one after another, or tandem
repeats. Microsatellite DNA mutations are most
often expressed in a change in the number of repeats,
which is called microsatellite instability (MSI).

The reason for MSI is the functional insufficiency
of the mismatch repair (MMR) system, a complex of
proteins (MLH-1, PMS-2, MSH-2, MSH-6) aimed at
recognizing and repairing short DNA mismatch frag-
ments. Any of the four possible variants of the lack of
expression of these genes indicates a deficiency of
the MMR system, and therefore allows us to talk
about the MSI presence [2, 3].

Since its discovery, the understanding of MSI has
been closely related to tumor transformation [4].
MSI are changes in microsatellite sequences of tumor
cells accompanied by deletions or insertions of one
or more repeats [2—4].
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ctByeT o iedunute cucrembl MMR, a 3HaUUT, 103BO-
JIsSIeT TOBOPUTH 0 Hammuun MSI [2, 3].

C MoMeHTa OTKpbITUA NoHHMaHue MSI okasa-
JIOCh TECHO CBA3AHHBIM C OITyX0JIeBOH TpaHcdopMma-
nuen [4]. MSI — usMeHeHHUsI B MUKPOCATEITTUTHBIX
[10CJIeI0BATEILHOCTAX KJIETOK OILyXOJIel, COIPOBO-
JKIaonyecs JeeusaMy WiId WHCEPIIUAMU OTHOTO
WJIN HECKOJIBKUX IIOBTOPOB [2—4].

Yacrora MSI cymecTBeHHO pa3indyaeTcsa B 3aBU-
CUMOCTU OT BH/A OIYXOJIU M CTaANHN: Hambosee
yacto MSI o6Hapy:KUBaeTcsi IPU SHIOMETPHUOU/I-
HOM pakKe TeJjia MaTKu [5], pake xkesyaka [6—8], ToJ-
CTOM KHUIIKK [9—11], IMHUTOBUIHOM »Keye3bl [12],
MOJIOYHOM 2eJjie3snl [13].

B cBasu ¢ Tem, yto MSI ucropruuecku TeCHO CBA-
3aHa C pa3BUTHEM OHKOJIOTUUECKUX IIPOIECCOB,
HECOMHEHHBI WHTEPEC IIO-TIPEKHEMY BBI3BIBAET
paHHsAsA auarHoctuka MSI kak IpemomnmyxoJieBOTo
Mapkepa, B TOM YNCJIe U B CJydyae TUIEPILIa3Uu
supoMetpus (I'9), TPU3HAHHOU IIPEIOIYXOJIEBBIM
mpoiieccoMm [14, 15].

Unentudukanys  MyTallMOHHOTO  Hpodusd,
XapaKTEPHOTO JJIs 3JI0KAYECTBEHHBIX OIIyXOJeH,
pu 100pOKAvYeCTBEHHOM 3a00JI€BAHUH II03BOJISIET
COBEPIIEHCTBOBATh IPOTHOCTHYECKHE MOJEIN U
TepareBTUYECKYIO TAKTHKY [16].

ITEJIb UCCJIEJIOBAHUSA

OnpenenuTh KJIWHUKO-aHAMHECTHYECKHE OCO-
OEHHOCTH TMAaIUEHTOK ¢ I'D W 3HAOMETPUOUIHOMN
aZLeHOKapHHHOMOﬁ B CpaBHUTE/JIBHOM AacCIEKTe, a
TaKKe CTPYKTYPHbIE OCOOEHHOCTH MHKPOCATEJLJIAT-
HOH HeCcTaOWIHHOCTHU B DH/IOMETPHUU y MAI[UEHTOK C
JAHHOI MaTOJIOTHEH.

MATEPUAJIBI 1 METO/bI

HcenenoBanue TpoBOIMIIN Ha Oa3e THHEKOJIOTH-
yeckoro otaenenus I'BY3 «O6sacTHOM mepuHa-
TaIbHBIN IIeHTp» (YensbuHck), Ha kKadeape maToio-
TUYECKOU AaHATOMHUM U CyAeOHOM MemuIUHBI
®I'bOY BO «IOxkHO-YpanbCKUl TocyapCTBEHHBIN
MeIUITUHCKUN yHuBepcuTeT» (YensabuHCck) U ee
KJIMHU4Yeckon 0ase — I'BY3 «Yensabunckoe obact-
HOe TaToJoroaHaToMuyeckoe Oopo». B I rpymmy
BOIILTH 30 MAITUEHTOK, Y KOTOPBIX P T'UCTOJIOTHYEe-
CKOM H3y4eHUHM OUOITATOB CIUBUCTONU OOOJIOYKH
MaTKH BbIABIeHa ['D 6e3 atumnuw; II rpynmy cocra-
BIWIN 30 KeHIIWH ¢ atunudeckou I'9; III rpymmy —
30 JKEeHIIUH C YHJOMETPHUOUIHON aJIEeHOKAPIIMHO-
Motii; IV rpymmy — 30 cOMaTHYECKH ¥ THHEKOJIOTHYe-
CKH 3JIOPOBBIX JKEHIUH, OOPATHBIIUXCSA C IIEJIHIO
IUIAHUPOBAaHUS OEepeMEHHOCTH, THCTOJIOTHYECKOE
uccaezioBaHre 00pasioB 3HAOMETPHUS KOTOPBIX
BBISIBUJIO HOPMAaJIbHYIO CTU3UCTYIO0 000JI0UKY MATKH.

The incidence of MSI varies significantly depen-
ding on the type of tumor and stage: often MSI is
found in uterine corpus cancer [5], stomach cancer
[6—8], colon cancer [9—11], thyroid cancer [12], and
breast cancer [13].

Due to the fact that MSI has historically been
closely associated with the development of oncologi-
cal processes, the early diagnosis of MSI as a marker
for malignancy is still of great interest, including
endometrial hyperplasia (EH), recognized as a pre-
malignant lesion [14, 15].

Identification of the mutational profile character-
istic of malignant tumors in benign disease makes it
possible to improve prognostic models and thera-
peutic tactics [16].

AIM OF THE RESEARCH

To determine the clinical and anamnestic fea-
tures of patients with EH and endometrioid adeno-
carcinoma in a comparative aspect, as well as struc-
tural features of microsatellite instability in the
endometrium in patients with this pathology.

MATERIALS AND METHODS

The study was conducted on the basis of the
Gynecological Department of the Regional Perinatal
Center (Chelyabinsk), the Department of Pathologi-
cal Anatomy and Forensic Medicine of the South
Ural State Medical University (Chelyabinsk) and its
clinical base, the Chelyabinsk Regional Pathology
Bureau. Group I included 30 patients whose histo-
logical examination of uterine biopsy samples
revealed EH without atypia; group II consisted of
30 women with atypical EH; group III — of 30 women
with endometrioid adenocarcinoma; group IV —
of 30 women without somatic and gynecological
pathology who applied for pregnancy planning, his-
tological examination of endometrial samples of
which revealed a normal uterine mucosa. Inclusion
criteria: informed consent to participate in the study,
the age of patients older than 18 years. Exclusion cri-
teria: adenomyosis, uterine fibroid which is eligible
for surgical treatment, concomitant oncopathology
of other organs.

Study design: single-stage non-randomized ret-
rospective. Histological, immunohistochemical stud-
ies and statistical analysis were used.

Endometrial samples were taken on the 18—22nd
day of the menstrual cycle by hysteroscopy-guided
manual vacuum aspiration (in groups I, II, III) or by
pipelle biopsy (in group IV). A comparative morpho-
logical study of uterine samples was carried out,
interpreting the morphology in accordance with the
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Kpurepuu BKIIOUEHUS B UCC/IeIOBAaHUE: HHPOPMU-
pOBaHHOE coIJIacHe Ha y4YacTHe B HCCIIEZIOBAHUH,
BO3pacT IallMeHTOK crapiue 18 ser. Kpurepun
HEBKJIIOUEHUS: aIeHOMIO3, MHOMa MAaTKH, IOJIjIe-
JKaIas XuPypruoueckoMy JIEYeHHUIO, COITYTCTBYIOIIAs
OHKOIIATOJIOTHS IPYTUX OPTAHOB.

Jlu3aliH nccieIoBaHusA: OTHOMOMEHTHOE HEPaH-
JIOMH3UPOBAaHHOE DPETPOCIEKTHBHOE. VICIIoIb30Ba-
JIUCHh TUCTOJIOTUYECKHE, UMMYHOTHUCTOXUMUYECKIIE,
CTAaTUCTUYECKVIE METO/IBI.

OOpa3snpl 2HAOMETPHUs IMOJydan Ha 18—22-i
JIeHb MEHCTPYaJIbHOTO IIUKJIA C IIOMOIIIHI0 MaHyaJTb-
HOU BaKyyMHOH acUUpaIiu I0J, KOHTPOJIEM THCTe-
pockormu (B I, I, III rpynmax) win myTeM nanmnesb-
6uorncuu (B IV rpynne). IIpoBoawIy cpaBHUTEIFHOE
MOPGOJIOTHYECKOE UCCIIeZI0BaHNEe 00Pa3Il0B CITU3U-
CTOW 00OJIOUKH MAaTKH, TPAKTYSI MOP(MOJIOTHUYECKHE
KapTUHBI B COOTBETCTBUU C OOIIENPUHATHIMUA KPHU-
TepuaMU. ['MCTOJIOTUYECKHE TpernapaTshl TOTOBUIU
10 CTAaH/IAPTHBIM MeToAuKaM [17]. BuomraTsl 3HJ10-
MeTpHUs TOMEeIIN B 10% PacTBOp HEUTPAJIbHOTO
dopmannHa Ha 24 4, 3aTeM 00€3BOKUBAIH, 00€33KU-
pyBa U napaUHU3UPOBAIA B TUCTOJIOTUYECKOM
aBToMare o OOILIENPUHATON MeToauke [18], usro-
TaBJIUBAJIU CPE3bI TOJIIIUHON 5 MKM. /lenapaduau-
3UPOBAHHbBIE CPE3bI OKPAIIUBAIA T€MAaTOKCHJIMHOM
U 903UHOM, MTUKPOPYKCUHOM 110 BaH ['m30HYy. ['ucto-
JIOTHYECKOE HKCCIeOBaHNE 00Pa3IOB BBIMOJIHSIN
IIyTEM CBETOBOH MUKPOCKOIIMH TIPU YBEJIMYEHUHU OT
X70 10 X1000.

YpoBennb skcmpeccun MLH-1 B sHAOMETpUU
OTIPEIEJISTH C TIOMOIIBIO MBIIIIMHBIX MOHOKJIOHAIb-
weix antuten (MKAT) k MLH-1 (k1o G168-728,
Cell Marque, CIIIA); a1 aHamW3a BKCIPECCUH
MSH-2 ncnosb30Baiu crenupuIecKyio CbBIBOPOTKY
k 6enky MSH-2 (ko G219-1129, Cell Marque,
CIIIA), oneHky ypoBHs skcrpeccunn MSH-6 ocy-
mecTB/sIn ¢ ucnosabp3oBaHuem MKAT xk MSH-6
(xtoH 44, Cell Marque, CIITA), a BeJTUUMHY SKCIIPEC-
cuu PMS-2 oneruBasnu ¢ momomipbio MKAT k PMS-2
(xwror MRQ-28, Cell Marque, CIIIA). H3syueHue
VPOBHSI 9KCIIPECCHH UMMYHOTHCTOXUMUYECKUX Map-
KepoB ObLIO OCHOBAHO Ha OIIEHKE IUIOMIAJAN KOPHUY-
HEBOTO OKpAIMBaHUSA fAJIEP U IUTOIIA3MbI I1OpPA-
JKeHHBIX KJIETOK Ha BCel IIomaau cpesa. st aBro-
MAaTHYECKOTO IIO/ICYeTa ITO3UTHBHO OKpPAIIEHHBIX
KJIETOK OBLJIM BBIIIOJIHEHBI 3JIEKTPOHHBIE KOMUU
(ckaHBI) MMKpPOIIPENapaToB C IIOMOIINBIO CKaHepa
THUCTOJIOTHYECKUX IpemapaToB Pannoramic 250
(3DHISTECH Ltd., Beurpus). ITosiyueHHbIE CKaHbBI
MPOaHAJIN3UPOBAHbI C IIOMOIIBIO IIPOrPAMMHOTO
obecneuenus QuPath (c6opka milestone 4) c mpume-
HeHHeM HelpocereBoro asiroputma Pixel Classifier
IIpY IOMOIITY MOAyJIsA pacueta Positive cell detection

current criteria. Histological samples were prepared
according to standard methods [17]. Endometrial
biopsies were placed in a 10% neutral formalin solu-
tion for 24 hours, then dehydrated, cleared and
embedded in paraffin with a tissue processor in
accordance with the conventional method [18], sec-
tions 5 um thick were made. The deparaffinized sec-
tions were stained with hematoxylin and eosin, with
van Gieson’s picrofuchsin. Histological examination
of the samples was performed by light microscopy at
magnification from x70 to x1000.

The level of MLH-1 expression in the endome-
trium was determined using mouse monoclonal anti-
bodies (MoAbs) against MLH-1 (clone G168-728,
Cell Marque, USA); to analyze the expression of
MSH-2, a specific serum for MSH-2 protein (clone
G219-1129, Cell Marque, USA) was used, the expres-
sion of MSH-6 was evaluated using MoAbs against
MSH-6 (clone 44, Cell Marque, USA), and the expres-
sion of PMS-2 was evaluated using MoAbs against
PMS-2 (clone of MRQ-28, Cell Marque, USA). The
study of the expression level of immunohistochemi-
cal markers was based on the assessment of the area
of brown staining of the nuclei and cytoplasm of the
damaged cells over the entire area of the slice. For
automated counting of positively stained cells, elec-
tronic copies (scans) of stained slides were per-
formed wusing a Pannoramic 250 scanner
(3DHISTECH Ltd., Hungary). The scans obtained
were analyzed using QuPath software (milestone 4)
using the Pixel Classifier neural network algorithm
and the Positive Cell Detection (PCD) calculation
module over the entire area of the scanned image
(Fig. 1).

The comparison between the two groups was car-
ried out by nonparametric statistical methods using
the Mann-Whitney test; for comparison in more
than 2 independent groups, the Kruskal-Wallis test
was used. When evaluting qualitative variables, the
actual and percentage frequencies of observations
(n, %) were calculated. The probability of error was
set at a level equal to 0.05. Calculations were per-
formed using STATISTICA 13 software (StatSoft,
Inc., USA).

RESULTS AND DISCUSSION

The average age of EH patients without atypia
(group I) was 39.5 (34; 46.8) years, with atypical EH
(group II) — 52.2 (48.7; 59.8) years, with endometri-
oid adenocarcinoma (group III) — 62 (61; 63) years;
the average age of women who applied for pregnancy

planning (group IV) was equal to 39 (35.5; 42.5)
years.
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CUHUI IBET — UIMMYHOHETaTUBHBIE KJIETKU, KPACHBIA — UMMYHOIIO3UTHBHBIE
Fig. 1. The screenshot when performing digital image analysis using QuPath, the Positive Cell Detection calculation
module. Blue color — cells are immunonegative, red color — cells are immunopositive

(PCD) Ha Bce#l ILIOIIAZAX OTCKAHHMPOBAHHOTO H30-
O6paskenus (puc. 1).

CpaBHeHHe MKy ABYMSI TPYTIIIaMHU ITPOBOUIIN C
IIOMOIIBI0  HEIAaPaMETPUUYECKUX CTATHCTUUYECKUX
METOJIOB C HCIOJIb30BaHMEM Kpurepusi MaHHa —
YutHU; 4151 cpaBHEHUS B O0JIee YeM 2 He3aBUCHUMBIX
rpymmnax mpuMmeHsuin kputepuii Kpackema — Yoi-
guca. IIpu oOIeHKe KaueCTBEHHBIX ITOKa3aTeJsel
BBIUUCSUTH (PAaKTHYECKHE M IPOIEHTHBIE YaCTOTHI
Habsoennti (n, %). BeinuuHy BepOATHOCTH OIIHOKHI
yCTaHABJIMBAJIM HA YPOBHE, paBHOM 0.05. PacueTsr
BBIIIOJIHEHBI C HCIOJIb30BAHUEM CTATHCTUYECKOTO
makera STATISTICA 13 (StatSoft, Inc., CITIA).

PE3YJ/IBTATBI 1 OBCYKIEHUE

CpenHull BO3pacT ManueHToK ¢ ['D 6e3 aTtumuu
(I rpynma) cocraBui 39.5 (34; 46.8) roga, ¢ aru-
nuueckoit I'D (II rpymma) — 52.2 (48.7; 59.8) roaa, ¢
SH/IOMETPUOUTHOMU asieHoKapuuHoMo# (111 rpymma) —
62 (61; 63) Toma; cpeHUN BO3PACT JKEHIIUH, 0Opa-
TUBIIUXCSA C IIeJIbI0 IUIAHUPOBAHUS OepeMeHHOCTH
(IV rpynma), pasHsuics 39 (35.5; 42.5) TofaMm.

Kaxkass BTOpas mMamueHTKa C TUIepIIa3uen
supoMeTpus 6e3 arunuu (I rpynma) mpemabsaBisia
’ka7100bI Ha HApYIIEeHUs] MEHCTPYaJIbHOTO ITUKJIA 110
TUIly AHOMAJIBHBIX MAaTOUYHBIX KpOBOTeueHHH (14
(46.7 %)), xaxxgas yerBepras (7 (23.3 %)) obpaia-

Every second patient with endometrial hyperpla-
sia without atypia (group I) complained of menstrual
irregularities of the abnormal uterine bleeding type
(14 (46.7%)), every fourth (7 (23.3%)) sought medi-
cal help for oligomenorrhea, 12 (40%) women were
examined for infertility, every tenth patient (3 (10%))
reported dysmenorrhea, one woman (3.3%) suffered
from recurrent miscarriage. Patients with atypical
endometrial hyperplasia (group II) and endometrial
adenocarcinoma (group III) in 100% of cases sought
medical help for menstrual irregularities of the
abnormal uterine bleeding type, from scanty men-
struation to heavy menstrual bleeding, leading to
anemia. Women who applied for pregnancy plan-
ning (group IV) did not present any active com-
plaints.

The analysis of somatic comorbidities showed
that the pathology of the endocrine system pre-
vailed in group I, which was observed in the abso-
lute majority of patients in this group: every second
patient (15 (50%)) suffered obesity, every fourth (8
(26.7%)) had thyroid disorders. In addition, pathol-
ogy of the cardiovascular system was often encoun-
tered: in 9 (30%) cases — hypertension, in 5
(16.7%) — varicose veins of lower extremities, in
1 case (3.3%) — reticular veins. A similar pattern
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JIach 32 MEAUIMHCKOH ITOMOIIBI0 BBU/IY OJTUTOMEHO-
peu, 12 (40 %) sKeHIUH 00CIIEI0OBAJINCH IO ITIOBOY
OecIuiofns, Kaxmad gecsaras manrednTka (3 (10 %))
oTMeUasia JUCMEHOpew, B OJlHOM ciaydae (3.3 %)
JKEHIIUHA CTPajlajla MPUBBIYHBIM HEBBIHAIIMBA-
HHeM OepeMeHHOCTH. IIaIMEHTKU C aTHUIIUYECKOH
runepiiasueil supomerpusa (II rpynma) u azmeHo-
kapuuHOMOU sH70MeTpus (111 rpynma) B 100 % ciy-
yaeB 0oOpallaJuch 3a MEJUIIMHCKON ITOMOIIBIO C
HapyIIeHHeM MEHCTPYaJIbHOTO IIUKJIA 10 TUITY aHO-
MaJIbHBIX MATOYHBIX KDOBOTEUYEHHH OT CKY/IHBIX
BBIZIeJIEHU /10 OOMJIbHBIX MEHCTPYAJIbHBIX KPOBOTE-
YeHUU, MPUBOAAINNX K aHeMHU3anuu. JKeHIIUHBI,
obpaTuBIIKECs ¢ IEJbI0 IJIAHUPOBaHUSA OepeMeH-
Hoctu (IV rpymma), akTUBHBIX Kajo0 He Tperb-
SIBJISUTH.

AHaJIN3 COITYTCTBYIOIIEH COMAaTHUYECKOH MAaTOJIO-
TUH MOKa3as, uro B I rpymme mpeobsazaia maTosio-
TUsl SHIOKPUHHOU CHCTEMBI, KOTOpas OTMeuanach y
a6CcoIIOTHOrO OOJIBIIMHCTBA MAIMEHTOK JaHHON
TPYNIbL: KaXkhas Bropas mamueHTka (15 (50 %))
cTpajZiajia  OKUpeHueM, Kaxkaas uerBepTas (8
(26.7 %)) — maroJsioTHEH IIUTOBUJHOH >KeJIe3BI.
Kpome TOro, Hepeako BCTpevyayiach IaTOJIOTHA
CEpAeYHO-COCYTUCTOU cucTeMbl: B 9 (30 %) ciy-
yasgx — THIEpPTOHUYecKas 0oJe3Hb, B 5 (16.7 %) —
BapuKO3Has1 00JIe3Hh HUKHUX KOHEYHOCTEH, B 1 CITy-
yae (3.3 %) — peTUKYJIIPHBIN BapuKko3. Cxoxkas Kap-
THHA HaOJII0/jaJIach B TPYIIIIaX MAIUEHTOK C aTHITH-
veckoii I'D (II rpymma) 1 aZleHOKaPIIMHOMOM JH7O-
metpus (III rpymma): B CTPYKType COITYTCTBYIOIIEH
COMaTUYECKOH MATOJIOTUH y JAHHBIX JKEHIITUH BEY-
Ie TO3WUIHNHU TaKXKe B3aHUMAIU JHIOKPUHHBIE
3abosieanus (18 (60 %) nanuenTok Bo II rpymie u
17 (56.7 %) xenmuH B III rpynme) u Gosie3HU
CepJIeYHO-COCYIUCTOMU cucTeMbl (8 (26.7 %) ciryuaeB
Bo II rpymme u 10 (33.3 % rpynmne) — B 111 rpymme).
AHaJIN3 COMaTUYECKOTO aHAMHE3a Yy JKEHIIWH, 00pa-
TUBIIUXCA C IeJIbI0 IVIAHUPOBAHUs OepeMeHHOCTH
(IV rpymma), mokasaj, 4To coMaTuuyeckue 3aboseBa-
HUSA Y TAIIUEHTOK JJAHHOU IPYIIIBI BCTPEYAIIUCH CTa-
TUCTUYECKU 3HAUUMO PeKe B CDABHEHUH C TAI[UEHT-
kamu I, II u III rpymnm, B ToM uwmciie 60Jie3HH
cepAieaHo-cocyucToi - cucremsl  (p, | = 0.03;
Py = 0.03; Py, ;= 0.02) U 9HAOKPHHHAA TATOJIO-
rust (pw,1= 0.01; pp, ;= 0.0L;, Py 1/ = 0.02).

BoJIBIIMHCTBO JKEHIITUH BCEX TPYIII UMeEJIH Oepe-
MEHHOCTH B aHamHe3se: 26 (86.7 %) mamueHTOK B
I rpymnre, 24 (80 %) — Bo 11, 22 (73.3 %) — B Il u 21
(70 %) nanmenTka B IV rpymme (p > 0.05). Xupypru-
yeckrie ab0PTHI CTATUCTUYECKU 3HAUMMO Yallle PETH-
crpupoBanuck y nanueHTok I, IT u III rpynn. Tak, B
I rpynme kaxxnas Bropas (15 (50 %)) umesia B aHam-
He3e xupypruueckue aboptel, Bo Il rpymme — 17

was observed in the groups of patients with atypical
EH (group II) and endometrial adenocarcinoma
(group III): endocrine diseases (18 (60%) of patients
in group II and 17 (56.7%) of women in group III)
and cardiovascular diseases (8 (26.7%) cases in
group II and 10 (33.3% group) in group III). The
analysis of the somatic anamnesis in women who
applied for pregnancy planning (group IV) showed
that somatic diseases in patients of this group were
significantly less common in comparison with
patients of groups I, II and III, including cardio-
vascular diseases (pIV’ | = 0.03; p, ;= 0.03;
Py, = 0.02) and endocrine disorders (p;, ;= 0.01;
Py, = 0:01 Py 1 = 0.02).

The majority of women in all groups had a history
of pregnancy: 26 (86.7%) patients in group I, 24
(80%) in group II, 22 (73.3%) in group III and 21
(70%) patients in group IV (p > 0.05). Surgical abor-
tions were significantly more often in patients of
groups I, IT and III. Thus, in group I, every second (15
(50%)) had a history of surgical abortions, in
group II — 17 (56.7%) patients, in group III — 16
(53.3%) women. In group IV, surgical abortions were
significantly less common (p = 0.04) — in 9 (30%)
patients.

The evaluation of the gynecological history
showed that there were no statistically significant
differences in gynecological diseases between EH
patients without atypia, patients with atypical EH
and endometrioid adenocarcinoma. All patients had
comorbidities — benign breast diseases, uterine
fibroids, pelvic inflammatory diseases (PID). Thus,
among group I patients, in every fifth patient (6
(20%)), uterine fibroids or benign breast diseases
were registered, and 5 (16.7%) women had PID. In
group II, 7 (23.3%) patients had uterine fibroids, 5
(16.7%) patients had benign breast diseases, 5
(16.7%) women had PID. In group III, in 7 (23.3%)
cases, there was a history of PID, in 6 (20%) — of
uterine fibroids, and in 6 (20%) — of benign breast
diseases (p > 0.05).

Histological examination of the uterine mucosa
samples in EH patients without atypia showed an
increase in the number of irregularly shaped endo-
metrial glands, an increase in the glandular-stromal
ratio, thinning of the inter-acinar septa. The indica-
tor of the average area of immunopositive structures
for MLH-1 in endometrial samples of patients of this
group is 70.0 (34.5; 77.3) % (Fig. 2, A), for PMS-2 —
41.8 (24.9; 62.1) % (Fig. 2, B). In accordance with
evaluation of the MSH-2 expression, the average
area of immunopositive structures is 67.4 (54.0;
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(56.7 %) nmanuenTok, B III — 16 (53.3 %) >KeHIIUH.
B IV rpynmne xupyprudeckre aboOpTbl OTMEYAJIUCh
CTaTUCTHYECKU 3HAYUMO pexe (p = 0.04) — y 9
(30 %) marMeHTOoK.

OlleHKa T'MHEKOJIOTMYeCKOro aHaMHe3a IOKa-
3aJia, YTO CTATUCTUYECKHU 3HAUNMBIX PA3JIUUHH 10
THHEKOJIOTHUUYECKUM 3a00JIeBAaHUAM MEXKy Ialu-
eHTKamMu ¢ I'D 0e3 arumnuu, atunuuyeckod I'D u
SHIOMETPUOUTHON aZIeHOKAPIIMHOMOU He ObLIO.
Bcex 3THX MaIlMEHTOK OTJIWYaia KOMOPOUIHOCTH
Mo M00pOKadYecTBEHHBIM 3a00JIEBAHUSAM MOJIOY-
HBIX JKejae3, MHOME MAaTKU, BOCIAJIUTEIbHBIM
3aboJsieBaHUAM OpraHoB Masioro Tasa (B3OMT).
Tak, cpeau manueHTOK 1 IPymnbl y KaskJa0u MATOU
nanueHTKu (6 (20 %)) perucrpupoBajach MUOMa
MaTKH WJIH J00pOKauyecTBEHHBbIE 3a00JieBaHUsI
MOJIOYHBIX JKeJjie3, a y 5 (16.7 %) *KeHIUH —
B3OMT. Bo II rpynme ruHEKOJIOTHYECKUN aHAM-
He3 7 (23.3 %) ManMeHTOK OT/IHUYaJiCs IMPHUCYT-
CTBHEM MHOMBI MaTKH, s 5 (16.7 %) nmaimueHToK
OBLIIO XapaKTepHO Hajmuuue A0OpOKaueCTBEHHBIX
3a00J1eBaHUH MOJIOUHBIX »keye3, a1 5 (16.7 %)
skeHIMUH — BBOMT. B III rpymme B 7 (23.3 %) ciiy-
gyasgx B aHaMHe3e umeaun mecto B3OMT, B 6
(20 %) — MuOMa MaTKH, Takke B 6 (20 %) — mo6po-
KauyecTBeHHble 3a00JIeBaHUSA MOJIOYHBIX JKeJIe3
(p > 0.05).

[Ipu THCTOJIOTUYECKOM HCCIE0BAaHUN 00pa3IoB
CIU3UCTON OOOJIOUKU MATKHU y MaIrueHToK ¢ I'D 6e3
aTUnUKU OBLIO OTMEUEHO YBEJTHUYEHME YKCia DHJO0-
MeTPUAJIbHBIX KeJie3 HeIIPABUJIBHOU (DOPMBI, TIOBBI-
[IIeHUE YPOBHS JKEJIE3UCTO-CTPOMAIIBHOTO COOTHO-
IIEHUs], ICTOHYEHNE MeXKaIlMHAPHBIX [TEPETOPOIOK.
ITokasarenp cpefHeldl IUIOMAAU HUMMYHOIIO3UTHB-
HBIX CTPYKTyp B oTHomeHun MLH-1 B o6pasmax
SHZIOMETPUS MAIEHTOK TaHHOU IPYTIITHI PABHIETCS
70.0 (34.5; 77.3) % (puc. 2, A), miss PMS-2 — 41.8
(24.9; 62.1) % (puc. 2, B). ITo pesyspTaTam OIEeHKU
skcrpeccun MSH-2 cpenHsAsa miiomasp UMMYHOIIO-
3UTHBHBIX CTPYKTYpP cocTaBiseT 67.4 (54.0; 75.9) %
(puc. 2, C), mo orHommenuo kK MSH-6 — 87.2 (61.3;
92.9) % (puc. 2, D).

I[Ipu rucrosorMUYecKOM aHaIu3e 00Opa3IOoB
SHJOMETPHUS B CJIy4ae aTUITHIECKOU TUIEPIIIa3uu
CIU3UCTON 0060JI0YKU MaTKU obpamano Ha cebs
BHUMaHUeE, YTO Ha (HOHE YBEJIUUEHUSA JKEJTE3UCTO-
CTPOMAJIBHOTO COOTHOIIIEHUS U U3MEHEHUS apXU-
TEKTOHUKHU JKeJie3 PEeTHCTPUPYeTCs KJIeTOUHas
aTUIHUs, a UMEHHO yTpaTra IMOJIIPHOCTUA PAaCIoJIO-
JKEeHUs U HeoObIuHast ¢dopma sjep, U3pe3aHHas
silepHass MeMOpaHa, IJIOTHBIN, TJIBIOYATHIN WU
MIPOCBEeTJIEHHBI! XpoMaTUH. fAapa moaumMop@HHI,
B HHUX HEpPeIKo OOHApYKUBAIOTCA KpYIHbBIE
SITPBIIIKH.

75.9) % (Fig. 2, C), for MSH-6 — 87.2 (61.3; 92.9) %
(Fig. 2, D).

During histological examination of endometrial
samples for atypical hyperplasia of the uterine
mucosa, an attention was drawn to the fact that with
an increase in the glandular-stromal ratio and
changes in the glandular architectonics with cellular
atypia is recorded, namely the loss of localization
polarity and unusual shape of the nuclei, rugged
nuclear membrane, dense, clumpy or cleared chro-
matin. The nuclei are polymorphic, with large nucle-
oli often found in them.

When evaluating the expression of MLH-1 in the
endometrium of patients with atypical EH, it was
found that the average area of immunopositive struc-
tures for this marker is 44.6 (19.5; 55.3) % (Fig. 3, A),
the average area of immunopositive structures for
PMS-2 is 38.5 (27.0; 49.3)% (Fig. 3, B). The expres-
sion of MSH-2 in patients of this group showed that
the average area of immunopositive structures for
this marker reaches 39.2 (31.8; 43.1)% (Fig. 3, C), for
MSH-6 — 54.9 (50.5; 59.1) % (Fig. 3, D).

In endometrioid adenocarcinoma (group III),
proliferation of rounded-oval glands was recorded,
in most cases branched, irregular in shape, low or
moderate cellular atypia was noted.

In accordance with the results of an immunohis-
tochemical study, the average area of immunoposi-
tive structures for MLH-1 is 2.3 (0.0; 22.3) %
(Fig. 4, A), for PMS-2 — 15.6 (0.0; 21.6) % (Fig. 4, B).
The average area of immunopositive structures for
MSH-2 in endometrial samples of patients of this
group is 7.8 (0.0; 13.6) % (Fig. 4, C), for MSH-6 —
11.2 (0.0; 21.6) % (Fig. 4, D).

The uterine mucosa of women who applied for
pregnancy planning (group IV) corresponded to the
mid-secretory phase.

The immunohistochemical study revealed that the
average area of immunopositive structures for MLH-1
is 86.5 (81.0; 92.0) % (Fig. 5, A), for PMS-2 — 83.5
(78.0; 87.0) % (Fig. 5, B). When evaluating the aver-
age area of immunopositive structures for MSH-2,
this indicator is 82.3 (66.3; 97.0) % (Fig. 5, C), for
MSH-6 - 92.5 (89.8; 97.0) % (Fig. 5, D).

Table 1 presents the results of the immunohisto-
chemical study of the expression of MLH-1, MSH-2,
MSH-6 and PMS-2 in endometrial samples of
patients of the studied groups.

As seen from Table 1, a statistically significant
decrease in the expression level of the studied mark-
ers (MLH-1, PMS-2, MSH-2, MSH-6) was recorded
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Puc. 2. dxcnpeccrs penentopos k 6eskaM cucreMsl MMR npu runepryiasuy 3HZOMETPHA 6e3 aTUITHH.
I/IMMyHOI‘I/ICTOXI/IMI/I‘—IeCKI/Iﬁ MeTOA C IPUMEHEHHEM MOHOK/JIOHAJIbHBIX aHTUTEJ IIPOTUB!
A — MLH-1 (x100); B — PMS-2 (x100); C — MSH-2 (x200); D — MSH-6 (x200)
Fig. 2. Expression of receptors to MMR system proteins in endometrial hyperplasia without atypia.
Immunohistochemical method using monoclonal antibodies against:
A — MLH-1 (x100); B — PMS-2 (x100); C — MSH-2 (x200); D — MSH-6 (x200)

IIpu onenke sxcupeccun MLH-1 B sH0MeTpHUU
MMAIUEeHTOK C aTHUIHUYECKOH ['D ycTaHOBJIEHO, UTO
cpeAHAA IJIOIIAAh UMMYHOIIO3UTHBHBIX CTPYKTYP B
OTHOIIIEHUHY IAHHOTO MapKepa paBHsAETCA 44.6 (19.5;
55.3) % (puc. 3, A), cpeiHsA IIOMIAAh UMMYHOIIO3HU-
TUBHBIX CTPYKTYDP B oTHoueHuu PMS-2 cocrapiser
38.5 (27.0; 49.3) % (puc. 3, B). Ananus skcrpeccuu
MSH-2 y naneHTOK JaHHOH TPYIIIBI IIOKA3aJ, YTO
cpeAHAA IJIONIAAh UMMYHOIIO3UTHBHBIX CTPYKTYP B
OTHOIIIEHUH 3TOTO MapKepa mocturaer 39.2 (31.8;
43.1) % (puc. 3, C), B orHomennu MSH-6 — 54.9
(50.5; 59.1) % (puc. 3, D).

IIpu 5HIOMETPHOUTHOU aJieHOKapuuHOME (B
III rpynme) peructpupoBaiu Mposudepauno Ok-
PYTIJIO-OBaJIbHBIX 3KeJie3, B OOJIBIITMHCTBE CIIyYaeB
Pa3BETBJIEHHBIX, HEIPABUWIBHON (HOPMBI, OTMEUIN
KJIETOYHYI0 aTUIUI0 HHU3KOW WJIH YMepeHHOU
CTEIeHHU.

in endometrial samples of the EH patients without
atypia and patients with atypical EH compared with
endometrial samples of the middle stage of the
secretion phase. At the same time, the average area
of immunopositive structures in the endometrium
for studied markers in endometrioid adenocarci-
noma is significantly lower than in the endome-
trium in EH without atypia, atypical EH, as well as
in the normal endometrium of the mid-secretory
phase. In addition, with atypical EH, there was a
statistically significant decrease in the endometrial
expression level of MLH-1, MSH-2 and MSH-6 in
comparison with the endometrium of EH patients
without atypia.

Thus, based on the results of the study, a com-
parative clinical and anamnestic characteristic of
patients with EH and endometrioid adenocarcinoma
is presented, which makes it possible to draw up a
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Puc. 3. dxcnpeccus penentopos K 6esikam cucreMbl MMR npu TUTIEpILIa3ud SHAOMETPUS € aTUITHEH.
VIMMyHOTHCTOXMMHUYECKUHA METO/L C IPUMEHEHUEM MOHOKJIOHAIBHBIX aHTUTEJN IPOTHB:
A — MLH-1 (x100); B — PMS-2 (x100); C — MSH-2 (x200); D — MSH-6 (x200)
Fig. 3. Expression of receptors to MMR system proteins in endometrial hyperplasia with atypia.
Immunohistochemical method using monoclonal antibodies against:
A — MLH-1 (x100); B — PMS-2 (x100); C — MSH-2 (x200); D — MSH-6 (x200)

Ilo pesyapraTaMm HMMYHOTUCTOXUMHUYECKOTO
HCC/IeTOBAHUS YCTAHOBJIEHO, UTO CPEIHSAS IUIOIIAIb
UMMYHOIIO3UTHUBHBIX CTPYKTYP B oTHOIeHnu MLH-1
paBHsietcs 2.3 (0.0; 22.3) % (puc. 4, A), njist PMS-2 —
15.6 (0.0; 21.6) % (puc. 4, B). Cpennsisi wiommanb
MMMYHOIIO3UTUBHBIX CTPYKTYp B  OTHOIIEHUH
MSH-2 B 06pasiax sHA0METPUS MAIUEHTOK JAHHON
rpymisl cocrasiseT 7.8 (0.0; 13.6) % (puc. 4, C), mo
otHoIeHuo kK MSH-6 — 11.2 (0.0; 21.6) % (puc. 4, D).

Cnmaucras 060709Ka MAaTKH KEHIUH, 00paTHB-
IIUXCA C [EeJbl0 IUIAHUPOBAaHUS OepeMeHHOCTH
(IV rpymma), COOTBETCTBOBAJIA CpEQHEN CTaguu
(aspl cexperum.

Ilpy UMMYHOTHCTOXHMHYECKOM HCCII€OBAHUU
BBISIBJIEHO, UTO CPE/THSSA IJIOMA[b KMMYHOITO3UTHB-
HBIX CTPYKTYP B oTHOIIeHnu MLH-1 cocrasiser 86.5

portrait of women with this pathology. Thus, patients
with EH and endometrioid adenocarcinoma are
characterized by cardiovascular and endocrine
comorbidity, as well as by uterine fibroids, benign
breast diseases and PID. This is consistent with the
data of a number of domestic and foreign studies
[19—23].

The described morphological features of the uter-
ine mucosa in patients with EH, endometrioid ade-
nocarcinoma, namely, a decrease in the expression
of MMR proteins, are consistent with the results of
studies by many authors. In the literature there are
data about the structural features of MSI in prema-
lignancies and tumor processes in gastrointestinal
pathology, respiratory system diseases [24—26].
Experience has been gained with respect to the type
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Puc. 4. dxcupeccus penentopos K 6esikam cucteMbl MMR nipu 9HI0METPHOUAHOHN a/IeHOKapIITHOME.
I/IMMyHOFI/ICTOXI/IMI/I‘-IECKI/Iﬁ MeTOA C IPUMEHEHHEM MOHOK/JIOHAJIbHBIX aHTUTEJ IIPDOTUB!
A — MLH-1 (x200); B — PMS-2 (x100); C — MSH-2 (x200); D — MSH-6 (x200)
Fig. 4. Expression of receptors to MMR system proteins in endometrioid adenocarcinoma. Immunohistochemical method
using monoclonal antibodies against: A — MLH-1 (x200); B — PMS-2 (x100); C — MSH-2 (x200); D — MSH-6 (x200)

(81.0; 92.0) % (puc. 5, A), B oTHomeHun PMS-2 —
83.5(78.0; 87.0) % (puc. 5, B). [Ipu orieHKe cpeHe
IUIOA/Id UMMYHOIIO3UTHUBHBIX CTPYKTYP IO OTHO-
meHuio kK MSH-2 naHHbIi mOKasaTeab paBHAETCS
82.3 (66.3; 97.0) % (puc. 5, C), m1a MSH-6 — 92.5
(89.8; 97.0) % (pwuc. 5, D).

B TabJ1. 1 mpejicTaBIeHbl pe3yJIbTaThl UMMYHOTH-
CTOXUMHYECKOTO HCC/IEIOBAHUSA YPOBHEH 3KCITpec-
cuu MLH-1, MSH-2, MSH-6 u PMS-2 B o6pasmax
SHJIOMETPUS MTAITUEHTOK U3YIaeMbIX IPYIIIL.

Kax BuzmHO 13 TabJ. 1, 3apEeTUCTPUPOBAHO CTa-
THUCTUYECKH 3HAUYMMOE CHI)KEHUE YPOBHSA BKC-
nmpeccuu usydaeMbix mMapkepoB (MLH-1, PMS-2,
MSH-2, MSH-6) B 06pasiiax 3H0MeTPUs MallheH-
ToK ¢ ['D 6e3 aTunuu u arunudeckoit I'D mo cpas-
HEHUIO ¢ 00pa3aMu S9HJOMETPHUS CPETHEH CTaTuN
dasel cekpenuu. BmecTe ¢ TeM cpemHss IIOMATH
UMMYHOIIO3UTHUBHBIX CTPYKTYP B 3HJIOMETPHUHU B
OTHOIIIEHUU H3y4YaeMbIX MapKepOB IIPHU dHIOMe-
TPUOUTHOU aJIeHOKAPIIUHOME CTATUCTHYECKH 3HA-

of MSI for therapy of endometrioid adenocarcinoma
[27—29]. At the same time, there are no data about
the change of MSI in EH as a premalignancy of the
endometrium in either domestic or foreign litera-
ture. The structural features of MSI revealed by us in
EH, both without and with atypia, provide opportu-
nities for further study of the problem of endometrial
premalignancies.

CONCLUSION

The majority of EH patients without atypia,
patients with atypical EH, endometrioid adenocarci-
noma complain of abnormal uterine bleeding, the
history of patients of these groups is characterized by
cardiovascular and endocrine diseases, and the gyne-
cological history is characterized by uterine fibroids,
benign breast diseases and PID.

Samples of the uterine mucosa with atypical
hyperplasia and hyperplasia without atypia differ
significantly in lower levels of MLH-1, PMS-2,
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Puc. 5. Jxcnpeccust pernentopos K 6eskam cucrembl MMR B 06pasiax aHAOMETPHUS CPEHEN CTafuu (Has3bl CEKPEIIH.
VIMMyHOTUCTOXUMUYECKH METO/| C IPUMEHEHNEM MOHOKJIOHATIBHBIX AHTUTE IIPOTHB:
A — MLH-1 (x100); B — PMS-2 (x100); C — MSH-2 (x100); D — MSH-6 (x100)
Fig. 5. Expression of receptors to MMR system proteins in endometrial samples of the mid-secretory phase (group IV).
Immunohistochemical method using monoclonal antibodies against:
A — MLH-1 (x100); B — PMS-2 (x100); C — MSH-2 (x100); D — MSH-6 (x100)

YUMO HUIKE, YeM B dHZOMeTpuU npu I'D 6e3 atu-
o, aTunudeckod I'D, a Taxkike B HOPMaJIbHOM
SH/IOMETPUU cpenHel cTaguu (as3bl CeKperuw.
Kpowme Toro, npu atunudyeckot ['9 ormeueHo cra-
THUCTUYECKU 3HAYMMOE CHIKeHHUE YPOBHA BKC-
npeccuu B aHgoMerpuu MLH-1, MSH-2 u MSH-6
B CPAaBHEHUH C 3H/IOMETPHUEM IanueHTok ¢ ['D 6e3
aTUIUH.

Takum o6pasoM, Ha OCHOBAHUH Pe3yJIbTATOB
HCCIeIOBAHUA IpeJcTaBjeHa CpaBHUTeJbHAs
KJIMHUKO-aHaMHeCcTU4YecKas XapaKTepUCTUKa
manueHToK ¢ ['D u 3HAOMeTPUOUTHON aZleHoKap-
IIMHOMOH, TMO3BOJIAIOINIAA COCTaBUTH IOPTPET
JKeHIMH C JaHHOM maroJiorvei. Tak, ajs manu-
eHTOK ¢ ['D u 3HAOMeTPHUOUTHON aZleHOKAPIUHO-
MO XapakTepHa KOMOPOUJIHOCTb IO CepJIeUHO-
COCYAUCTHIMU 3a001€BAaHUAM U HMATOJIOTUH DHIO0-

MSH-2 and MSH-6 expression in comparison with
the samples of normal endometrium of the mid-
secretory phase, and higher expression — in compar-
ison with the endometrioid adenocarcinoma sam-
ples. In addition, with atypical EH, a significantly
lower level of MLH-1, MSH-2 and MSH-6 expression
in the endometrium is recorded compared to hyper-
plasia of the uterine mucosa without atypia. It is
likely that a decrease in the expression of MLH-1,
PMS-2, MSH-2 and MSH-6 in endometrial biopsies
in EH can be considered as the predictor of prema-
lignant transformation. The above trends require
further study in order to develop a program of malig-
nancy risk assessment.
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Ta6suna 1. Pe3ysbTaThl NMMYyHOTHCTOXMMHUYECKOT0 aHa/IN3a ypoBHS akcnpeccud MLH-1, MSH-2, MSH-6 u PMS-2 (%) B

o6pasuax SHAOMETPHUA NAUEHTOK U3yYaeMbIX I'PyII

Table 1. Results of the immunohistochemical study of the level of MLH-1, MSH-2, MSH-6 and PMS-2 expression (%) in

endometrial samples of patients of the studied groups

Benok / Protein Irpynmna / Group I II rpynna / Group II Il rpynna / Group III IV rpynna / Group IV
MLH-1 70.0 (34.5; 77.3) 44.6 (19.5; 55.3) 2.3(0.0; 22.3) 86.5 (81.0; 92.0)
pI,II = 0'03 pll,III < 0'01 p[[l, lV< 0'01
pI,III < 001 pII,IV < 001
P,y <0.01
MSH-2 67.4(54.0; 75.9) 39.2 (31.8;43.1) 7.8 (0.0; 13.6) 82.3 (66.3; 97.0)
pI,II = 003 pII,III = 001 pIII, v < 001
pI,I[[ < 001 p]],IV < 001
p,y<0.01
MSH-6 87.2 (61.3; 92.9) 54.9 (50.5; 59.1) 11.2 (0.0; 21.6) 92.5 (89.8; 97.0)
pI,II = 004 pII,III < 001 pIII, I\ < 001
pI,III < 001 pII,IV < 001
P,y <0.01
PMS-2 41.8 (24.9; 62.1) 38.5 (27.0; 49.3) 15.6 (0.0; 21.6) 83.5 (78.0; 87.0)
pI,II > 005 pII,III < 001 pIII, v < 001
pI,III = 001 pII,IV < 001
P,y <001

KPUHHBIX OPraHOB, a TakXe 10 MHOMe MAaTKH,
I00pOKaYeCTBEHHBIM 3a00JIEBAHUAM MOJIOYHBIX
)kesne3 u B3BOMT. 3to corsnacyerca ¢ JaHHBIMHU
psZa OTeYeCTBEHHBIX U 3apyDOeKHBIX HCCIIeIOBa-
Hui [19—23].

OnucanHuble MOPGOJIOTUUECKHE O0COOEHHOCTH
CIU3UCTON 00O0JIOUKM MATKH y HMAIUeHTOK ¢ I'D,
SH/IOMETPUOUTHON a/IeHOKAPIIMHOMOM, a UMEHHO
CHHIKeHUe YPOBHS 3KCIpeccHuu OeIKOB CHUCTEMbI
MMR, corsacyiorca ¢ pe3yabTaTaMU HUCCIef0Ba-
HUU MHOTHUX aBTOPOB. B simTepaType ecTh cBene-
HUsS O CTPYKTYpPHBIX ocobeHHocTsx MSI mpu
MIpeJIoIyX0JeBbIX U OIyXO0JIeBBIX IIpolieccax B
cjydyae — IIaTOJIOTHUU  JKeJIyA0YHO-KHUIIEeYHOTO
TpaKTa, JIbIXaTeJbHOU cucTeMbl [24—26]. Haxko-
IJIeH OUBIT B OTHOIeHuH Tuna MSI npu mianu-
POBaHUU Tepaluu 3H/IOMETPUONUIHON aZleHOKap-
IUHOMBI [27—29]. B TO ke Bpems cBefeHUH 00
usmeneHun MSI npu I'D kak npezomyxojgeBoM
Iporiecce 3H/I0MeTPUs HU B OT€UEeCTBEHHOU, HU B
3apybeXHOU JuTepaType He HalJleHO. 3aperu-
CTPUPOBAHHBIE HAMHU CTPYKTYpHBbIe 0COOEHHOCTH
MSI npu I'9 kak 6€3 aTUNNH, TAaK U aTUITAYECKOH
MIPeJI0CTaBJIAI0T BO3MOXKHOCTH JJIA JlaJIbHENIIIEr0
U3y4eHUs1 mpoOJIeMBbl IPEIOIYX0JIEBBIX IPOIEC-
COB 3H/IOMEeTpHUA.

3AK/IOYEHUE

BospIInHCTBO manueHToK ¢ I'D 6e3 arumuu, c
atunuueckod I'D, sHAOMETPUOUIHON aJIEHOKAPIIHU-
HOMOU TIPEIBSBIISIOT >Kajao0bl Ha aHOMAaJIbHBIE

MAaTOYHbIE KPOBOTEUEHUs, COMAaTHUECKUI aHaMHe3
MMallMEHTOK JAHHBIX TPYIIN OTJIMYAETCS IIPUCYT-
cTBHEM 3200JIeBaHUH CEPIEUHO-COCY/IUCTON U DH/I0-
KPUHHOH CHCTEM, a JIJIsI THHEKOJIOTUYECKOTO aHaM-
He3a XapaKTepPHO HaJIMUre MHUOMBI MaTKH, I0OpOKa-
YeCTBEHHBIX 3a00JIEBAHUN MOJIOUHBIX JKejle3 U
B3OMT.

OO6pasmpl CAU3UCTOU OOOJIOYKH MATKU IIPHU
aTunuueckou I'D u rumnepniasuu CJIU3UCTON 060-
JIOUYKU MATKU 0e3 aTUIUU OTIUYAIOTCS CTAaTUCTHU-
YecKU 3HAYMMO OoJiee HU3KUM YPOBHEM 3KCIIpec-
cuu MLH-1, PMS-2, MSH-2 u MSH-6 B cpaBHe-
HHUU ¢ o0pasmaMu HOPMAaJIBHOTO SHIOMETPUS
cpenHell craauu ¢aspl cekpenuu U 6ojiee BBICO-
KM yPOBHEM DKCIIPECCUHU — B CPAaBHEHUU C 00pa3-
OaMH  DHAOMETPUOUAHON  aleHOKAPIMHOMEI.
Kpome Toro, mpu arunudeckoil I'D perucrpupy-
eTcsl CTATUCTUYECKU 3HAaUNMO 60jiee HU3KUH ypo-
BeHb dKcIIpeccuu B aHAoMerpuu MLH-1, MSH-2 u
MSH-6 1o cpaBHEHUIO C TUIlepIIazueld CAu3u-
cToil 0060I0UKM MaTKu 0Oe3 atunuu. BeposTHO,
CHUKeHHe YpoBHA sKcmpeccuu MLH-1, PMS-2,
MSH-2 u MSH-6 B 6uonTarax 3HJOMETPUs IIPHU
' Mmo2KkHO paccMaTpUBaTh B KAUECTBE IIPEAUKTOPA
IIpeIoyX0aeBoi Tpanchopmanuu. Beimeykasan-
Hble TeHJIeHIIUU TPeOYyIOT fanbHeNIero n3ydyeHns
¢ mesbi0 pa3paboTKU MPOrpaMMBbI OLIEHKU PHCKa
MAaJIUTHU3AIUH.

KoH@IuKT HHTEpECOB. ABTOPHI 3asIBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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