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AHHOTAIUA

Beeaenne. PMXX 3anuMaeT MUIupYIONIyIO MO3WIHUIO CPEAM OHKOJIOTHYECKHX 3a00JIeBaHUI y >KeHIIMH. VIMeHHO
peLenTOpHBIA anmapaT UMEeT HEMaJIOBRKHOE 3HAUCHHE B Pa3BUTUH OHKOJIOTHYECKHMX 3abosieBaHuil. PenenTopsl
CTEPOMIHBIX TOPMOHOB UTPAIOT BaXKHYIO POJIb HE TOJIBKO B ()Y HKIIHOHUPOBAHUH MOJIOYHBIX JKEJIe3, HO TAKKE CUUTACTCS,
YTO SKCIPECCHsI ICTPOreHa u nporectepoHa Biusiet Ha pazsutne KMJK. Tak ¢ Bo3pacToM Bo3pacTaeT BEIpaKEHHOCTh
PELENTOPOB K 3TUM TOPMOHAM, YTO YBeInduBaeT BepoATHOCTh pa3sutust KMIK. Ilenb pa6oThl — cpaBHUTH Xapakrep
9KCIPECCHH PEIeTITOPOB ICTPOTeHA U MPOTECTEPOHA B PA3IMYHBIX BO3PACTHHIX Tpynnax. MaTepuaa u metoabl. B
paboTe MPOBOAMICS aHAIM3 MaTepuana, nmonxydeHHoro ot 1499 manumentoB. [IpoBeseHa oligHKa BhIPaKEHHOCTH
pEeLenTopoB 3CTPOreHa W NporecTepoHa. Bece ciyyam ObUTM paszelieHbl Ha BO3pACTHBIE IPYNINbL Pe3yabTaThl
[IpoBeneno nccienoanne 06pasnoB KMXK, nomyuennsix ot 1499 narmenToB B Bo3pacte oT 19 mo 95 ner. [anuentst
OBUIH pacTpeneNeHsbl 10 BO3pacTHRIM rpymnmnaM. I1o nTory camast MHOTO4HCIIEHHASA TPy TIIa — MayeHTs oT 61 rona 1o
70 ner, camast majouncienHass — oT 19 1o 30 nert. Ilpu aHanu3e ObUTa yCTaHOBIICHA IPSIMast CBSI3b MEXKILY BO3PACTOM U
BBIPAXXCHHOCTBIO CTEPOUIHBIX MOPMOHOB. [l0JI0OKHUTEIBHAS 3KCIIPECCHs pELENTOPOB 3CTPOreHa BhIsiBiIeHa B 76,1%
ciyuaes, nporectepoHa B 47,9%. Bo3pact BausieTr Ha ropmoHanbHBIN cTaTyc KMJK: ecTh cBsI3p MEXIy ypOBHEM
CTEPOUAHBIX TOPMOHOB ¥ BO3PACTOM MALIUEHTOB. Y POBEHb 3CTPOr€Ha HE BCETa COOTBETCTBYET YPOBHIO IIPOreCTEPOHa,
YTO yKa3blBaeT Ha reteporeHHocTs PMOK. Penentopsl kK 3CTpOreHy U MPOreCTEPOHY BCTPEYAOTCS BO BCEX BO3PACTHBIX
rpymnnax. BeiBoabl. MakcuMabHBIN ypOBEHb 3KCIIPECCUHU CTEPOUIHBIX TOPMOHOB BCTPEUAETCS B IPYIIIE MAI[UEHTOB B
Bo3pacte 61-70 metu coctasiuseT s Er 22,5% B 337 cyvasx uz 446, s Pr 12,9% B 193 cayuasx uz 446, mocie 70
neT HaOJIIoAaeTcsl aKTUBHBIN CIal 3CTPOTeHa U IPOrecTepoHa.

KnroueBble ci10Ba: KapIiHOMa MOJIOYHOH KeJe3bl, SCTPOTEH, ITPOTECTEPOH.
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Abstract

Introduction. BC is the leading cancer among women. It is the receptor apparatus that plays a significant role in the
development of cancer. Steroid hormone receptors play an important role not only in the functioning of the mammary
glands, butitis also believed that the expression of estrogen and progesterone affects the development of breast cancer.
Thus, with age, the expression of receptors to these hormones increases, which increases the likelihood of developing
breastcancer. The aim of the study to compare the expression pattern of estrogen and progesterone receptors in different
age groups. Material and methods. The work involved analyzing material obtained from 1499 patients. An assessment
of the expression of estrogen and progesterone receptors was made. All cases were divided intoage groups. Results. A
study was conducted of BM samples obtained from 1,499 patients aged 19 to 95 years. The patientswere divided into
age groups. Asa result, the largest group was patientsaged 61 to 70 years, the smallest - from 19 to 30 years. The analysis
established a direct relationship between age and the expression of steroid hormones. Positive expression of estrogen
receptorswas detected in 76.1% of cases, progesterone in 47.9%. Age affects the hormonal status of breast cancer: there
is a relationship between the level of steroid hormones and the age of patients. The level of estrogen does not always
correspondto the level of progesterone, which indicates the heterogeneity of breast cancer. Estrogen and progesterone
receptorsare found in all age groups. Conclusions. The maximum high expression level of steroid hormones is found in
the group of patientsaged 61-70 yearsand is for Er 22.5% in 337 out of 446 cases, for Pr 12.9% in 193 out of 446 cases,
after the age of 70 years there is an active decline in estrogen and progesterone.
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BBEJIEHUE

PMX 3anuMaet auaupyoILyto MO3UIINIO CPEAN OHKOJIOTUYECKUX 3a001€BaHUMN Y JKEHIHH.
[1,4, 5]. B ctpykType 3a0051eBaeMOCTH 3710Ka4eCTBEHHBIMU HOBoOOpa3oBaHusiMu PMOK 3anumaer 1 -
e MecTo, uTo coctasiseT Ha 2021 rox 22,1%, mpudem 3a0051€Ba€MOCTh ¢ KaXIbIM T0JIoM pacTeT [1].
NMeHHO peuentopHbIi anmapaT UMEET HEMaJOBa)KHOE 3HAYEHHUE B PA3BUTHH OHKOJOTHUYECKHUX
3a0oneBanuil [2]. Penenrtopbl CTEpOMIHBIX TOPMOHOB UIpAIOT BAXKHYIO pPOJb HE TOJBKO B
(YyHKIIMOHUPOBAHUHM MOJIOYHBIX JKE€Jle3, HO TakKKe CUMUTAETCS, YTO JKCIPECCHUs ICTPOreHa u
nporectepoHa BiauseT Ha pazsutue KMIK [3, 5]. Tak ¢ Bo3pacToM BO3pacTaeT BBIPAKEHHOCTH
peLenTopoB K ’TUM TOPMOHAM, YTO yBEJIMUUBAET BEPOSTHOCTD pazButusd KMXK [6].

Ieab paboThbl — CPaBHUTH XapaKTep IKCIPECCUU PELETITOPOB 3CTPOTreHa U MPOTrecTEPOHa B
Pa3JIMUHBIX BO3PACTHBIX IPYIINax.

MATEPUAJI U METO/IbI

Marepuain ObUI IMOJYYEH B XOJ€ XHPYPrHYeCKOro BMEIIATEILCTBA OT 1499 maiueHToOB B
Bo3pacte oT 19 10 95 et ¢ IMarHo3oM «KapIrHOMa MOJIOYHOH kene3bhy. Hamnune KIMHI4YeCKoro
JIMarHo3a, OTCYTCTBHUE TepaIluy Nepe1 onepanrei u J00poBOIbHOE COTacke MalueHTOK MOCTY KU
KpUTEpUEM BKJIIOUYECHHS 00pa3loB B HccieqoBanue. buoncuiineiii marepuan ¢pukcuposanu B 10%
pacTBope HeWTpanabHoro opmanbiaeruyia. beiia BbloNHEHa MPOBOAKA MO KCUJIOJIAM U CHUPTaM,
3anuBKa B mapadun u GpopmupoBanue napapuHoBbX 010k0B. C mapaguHOBBIX OJIOKOB Cpe3aIicCh
TMCTOJIOTHYECKUE CPE3HI TOIIIMHON 4MKM C IIOMOIIBI0 POTAIMOHHOro MmuKkporoma Microm HM340
M TOMCIIAIMCh Ha TMOJIOKHUTEIbHO 3apsbkeHHble crekia Superfrost Plus (Thermo Scientific,
I'epmanus). [locne ynanenus mapaduHa co cpe3oB ObUIM NMPOBEAEHBI MMMYHOTHCTOXMMHUYECKHE
peakiuu, ocymectpistomuecs B aBrocteiitnepe DACO, [lanus. [l ompenenacHus SKCIPECCHH K
perenTopaM cpe3bl OKpalIiBaId MOHOKIOHATLHBIMU aHTUTEIAMHU K PELIETITOPaM 3CTPOreHOB (KJIOH
1DS5, Dako, Jlanusi) u perentopam mporecrepona (kimon PgR636, Dako, Hanus). Sopa ximeTok
JIOKPAIIABAIN TeMaTOKCHIHHOM. KOHTPOITL OCYIIECTBISIICS ¢ MMOMOIIIBI0 MuKpockomna Meiji Techno
MT4200L. Yposens skcrapeccun ER u PR onpenensmm o mkane Allred ot 0 mo 8 6amios, KOToOpbIit
OCHOBBIBA€TCS Ha OJIHOBPEMEHHOM BBIJICTICHHH KOJIMYECTBA OKPAIICHHBIX S/IEP OMYXOJIEBBIX KIETOK
W WHTEHCHBHOCTH OKpalMBaHus 3THX saep. s craTuctudeckoil oOpaOOTKH HMCIOJIB30BANICS
HemnapameTpudeckuii kosdduimeHT Koppemnsunn CnupMeHa.

PE3YJIBTATBI

ITo uroram uccnenpoBauus oopazuoB KMXK, nomyueHnsix ot 1499 nmanueHToB B BO3pacte OT
19 no 95 net B mepuoac 2017 mo 2022 roxa, 601pHBIC OBUTH pacTIPEICICHBI 0 BO3PACTHBIM IPYIIIIaM.
B rpynne ot 19 no 30 ner 16 nanuenTok, uro cocrasiuser 1,1%, B rpynne ot 31 roga no 40 ner 145
MaIMeHTOoK, 4To coctanisieT 9,7%, B rpynne ot 41 roxa go 50 net 304 nmanueHTKH, 4TO COCTABIISIET
20,3%, B rpymnrie ot 51 roga no 60 net 357 nauueHTOK, 4To coctapiuseT 23,8%, B rpymnmne ot 61 rona
1o 70 net 446 maiueHToK, 4to coctaniseT 29,8%, B rpynmne ot 71 roxa ao 80 net 190 nanueHTOK,
gT0 coctaBisiet 12,7% u B rpynme ot 81 rona mo 90 u 6onee ner 41 manueHTka, 9To cocTariser 2,7%
(Puc. 1). Ilo utory camoii MHOrO4YHCIEHHON BO3PACTHOM Ipy IOl OKa3aaucCh MAllMEHThI B BO3pAcTe
ot 61 roga no 70 net, a camoit manouuciaeHHoi ot 19 o 30 ner. [lpu 3ToM B X01€e aHanu3a ObLIa
yCTaHOBJIEHA TpsiMasi CBSA3b MEXJIy BO3PACTHBIMHU TPYMIAaMU U BBIPAKEHHOCTHIO CTEPOUTHBIX
ropmoHoB. [Ipu onenke Kosaddunuenra koppensuun CrnupmeHna BbisiBaeHO 3HaueHue p <0,05,
KOpPEJSIUs MEXK Iy MPU3HAKAaMU CTAaTUCTUYECKHU 3HAYUMA.
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Puc. 1. Pacnipenenenne kon4decTBa MalUEHTOB 110 BO3PACTHBIM IPyIIIaM

Jns MMMYHOTHCTOXMMHYECKOTO OIPEACTICHHsS] 3CTPOTCHOBOIO HWJIM IPOT€CTEPOHOBOTO
CTaTyCOB UCHOIB3YIOT OanbHyo mkany Allred. CoracHO KOTOPO# MO3UTHBHBIM OYET TOT CIIydaid,
B KOTOPOM IpH OKpaimuBanuy Habupaercs 3 6ayua (Puc. 2) [7]. Ha 3Tom ocHOBBIBaeTCs nampHeHIee
pacrnpeeseHue Mo rpymmam.

Puc. 2. YpoBeHb 3KCTIpeccHr CTEPOUIHBIX TOPMOHOB B KileTkax PMIK B 6amnax mo mkane Allred Ha ypoere 0 Er (A), 8
Er (b), 0 Pr (B), 8 Pr (I') x10.

IIpu ananuze ropmoHaneHoro ctatyca KMJOK MeTo10M ”MMYHOTHCTOXUMHH ITOJO0KUTEIbHAS
JKCIpPECcCUs peLENITOPOB ACTpOreHa Obuia BhisiBlIeHa B 76,1 % cilydaeB, penentopa nporecTepoHa B
47,9 %.

OBCYXJIAEHUE

JlanHoe uccienoBaHre AEMOHCTPUPYET BO3PACTHBIE OCOOCHHOCTH TOPMOHAIIBHOTO CTaTyca
KMX. TIlpu oueHke MNOJyYEHHBIX JAHHBIX MOXHO CKa3aTh, YTO OTMEYEHA TEHACHUHS K
IIOCTENIEHHOMY YBEJIMYEHUIO KCIIPECCUH CTEPOUIHBIX TOPMOHOB C BO3pacTOM, OHA JIOCTUTaeT MHKa
B rpynmne ot 61 roga no 70 net, 3aTeM HNPOMCXOOUT PE3KHIl crlaj BbIPAXKEHHOCTU PELENTOPOB
ACTPOTeHa U MporecTepoHa B 0003peBaeMbIX Tpymnax. MakcuManbHO HU3KHI yPOBEHb HKCIIPECCUU
TOPMOHOB ObLI OTMEYEH B BO3pacTHBIX rpymnmnax oT 19 no 30 net (Er «+» 0,9%; Pr «+» 0,5%) u ot
81 roma no 90 u 6omnee net (Er «+» 1,9%; Pr «+» 1,3%).

HaOmronaeTcst SKCIITMIUTHAsT B3aUMOCBS3b MEXJAYy CTEPOUJHBIMH TOPMOHAMHU H
Bo3pacTHbIMU Ipynnamu (Puc. 3).
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Puc. 3. CooTHOmEHNE OKCIIPCCCHUU PCUCIITOPOB 3CTPOreHa U MporeCTcpoHa

EcTh naHHble, NOKa3bIBAIOUIME HECOOTBETCTBUE YPOBHU ICTPOr€Ha M IPOrecTepoHa, 4To
TOBOPHUT O BbIpaskeHHOM rereporeHHocTH KMJXX 1 He00X0oauMocTH MHAMBUAYAIBHOTO MOAX0AA K
nanuentaMm. B rpynne nanueHToB B BozpacTe ot 61 rosa 1o 70 et HaubobIas pa3HULA SKCITPECCUI
MEXKIYy pEeLenTOpaMy ICTPOr€Ha U MPOreCTEpOHAa; HAaUMEHbILIAs Pa3HULA JKCIPECCUU B TPYIIIE
nanyeHToB B Bo3pacte oT 19 no 30 net. BaxkHO OTMETUTD, UTO MOTYT BCTPEUYATHCSA KAK TOMOT€HHBIE
penenTopro3uThiBHbIE BapuaHThl (Er+, Pr+) u penenropueratusueie (Er-, Pr-) Tak u rereporeHHble
BapuanThl (Er+, Pr-). [Ipu ananm3e mory4eHHbIX TaHHBIX YCTAHOBJIEHO, YTO PEIENTOPHI K ICTPOTEHY
U TPOrecTEPOHY BCTPEHAIOTCS BO BCEX BO3PACTHBIX Ipynnax. VX BBIpa)KEHHOCTh 3aBHCHUT OT
BO3pacTa ManueHToB. [I03TOMy MOXHO CKa3aTh, YTO BO3pacT SIBISETCS 3HAUYUMBIM (aKTOPOM,
BIIMSIFOIIMM Ha ropMOHalibHbIN ctaTyc KMOXK.

BbIBO/IbI

1. Ha ocHoBe nony4yeHHbIx 00pa3noB oT 1499 nanuenTos B Bo3pacte ot 19 10 95 ner B nepuon
¢ 2017 mo 2022 ropl, Bce MaTepuabl ObUIM pacipesiesieHbl Ha 7 BO3PACTHBIX TPYIIIL.

2. Cam0i1 MHOTOYHCIIEHHOM BO3pacTHOM IrpynIoi - mauueHTsl B Bo3pacte oT 61 roxa no 70
JIET B KOJIU4eCcTBe 446 4eI0BeK, a caMoli MajoducieHHoH ot 19 go 30 et B konudecTBe 16 yemoBeK.

3. MakcuMaibHO BBICOKMH YpPOBEHB JKCIIPECCHUU CTEPOUIHBIX TOPMOHOB BCTPEYAETCS B
rpyIie nanueHToB B Bozpacte 61-70 et u coctasisiet st Er 22,5% B 337 ciayqasx u3 446, s Pr
12,9% B 193 ciyuasx u3 446.

4. Ilocne 70 et HaOmro1aeTCs AKTUBHBIN CIaJ BEIPAXKEHHOCTH 3CTPOreHa U MPOrecTEPOHa.

5. PeniennTopsl CTEpOMIHBIX TOPMOHOB NIPUCYTCTBYIOT BO BCEX BO3PACTHBIX I'PYIIAX, OJHAKO

UX DKCIPECCHs 3aBUCUT HANPAMYIO OT BO3pacCTa.
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AHHOTALIMA
BBenenne. B kauecTBe MOJeNH s U3YUCHHUS MPOLECCOB BHYTPUOMYXOJICBOW TETEPOTEHHOCTH U JICKApCTBEHHON
PE3UCTEHTHOCTH MOTY T SIBJISITHCS IEPBUYHbBIC KIICTOUHBIC KYJIbTY Pbl, [IOJIYYCHHBIC 13 00Pa3I0B paKa MOJIOYHOM Kee3bl
(PMX) JIromunansHoTO A Toatumna. Lleab ncesieqoBaHus — M3y4nTh N3MEHEHHE KOJIMYECTBA SITUTEIHAIBHBIX KIIETOK
U KJIETOK C SKCTIPECCHell perienTopoB 3CTPOTEHA MPH epeceBe KyIbTYP, MOMYUeHHBIX 13 00pa3inos PMXK, ¢ HyneBoro
JI0 TSITOTO maccaka. MaTepuas u MeTobl. B x01e nccie10BaHus Oy YEeHBI IEPBUYHBIC KIICTOYHBIC KYJIbTYPBI 13
obpasnoB JlromunaneHoro A moartuna. [loatun onpenenen ¢ nomomipio UI'X-metona. KonmndecrtBo kieTok c
IKCIIPECCHEl IUTOKePATHHA M ICTPOTeHa UCCIIEI0BAHO METOIOM MPOTOUHOH nutoMeTpun. Pe3yabTaThl. B coctas
BBIOOPKH BOIILIO 8 KYJIBTYD, Y KOTOPBIX HA HYJIEBOM ITacCaXe BBIIBICHO HEOOIBIIIOE KOJMIECTBO KIIETOK C IKCITPECcCHeit
nannuTokepatuna - 10-20%. Hanbosbinas MeauaHa Mo KOJHUYECTBY KICTOK C 3KCIIPEeCCHEH MaHIMTOKEpaTHHA U
3cTporeHa oOHapykeHa Ha p2 u coctapmia 1165/5000 [777;1892] u 1062/5000 [490; 1888] cooTBeTCTBCHHO. BHIBOABL
B mepBHYHBIX KJIETOYHBIX KYJIBTYPax paka MOJIOYHOM JKeJIe3bl, MOy Ye HHBIX 0T JIOMUHATBHOTO A TIOATHIIA, KOJHYECTBO
KJICTOK SMHUTESIHATBHON MPUPOJIBI M IKCTIPECCUPYIOIIMX PELEITOPHI 3CTPOTECHA 3HAYUMO YBEIMYHUBACTCS HA BTOPOM
maccase, 10 CpaBHEHHIO C TpeABITy IIME. KIIeTKH, SKCIPECCHPYIOIIHe 3CTPOreH B KIETOY HOM KyJIBTYpPE, SIBISIOTCS
SIHUTEINATLHEIMH.
Karouessle ciaoBa: PMK, UI'X-meTon, perienTopsl 3¢cTporeHa.
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Abstract

Introduction. Primary cell cultures obtained from breast cancer (BC) samples of the Luminal A subtype used as a model
for studying the processes of intra-tumor heterogeneity and drug resistance. The aim of the study is to research the
change in the number of epithelial cellsand cells with estrogen receptor expression during culture transfer from breast
cancer samples fromthe p0-p5 passage. Material and methods. In the course of the study, primary cell cultures obtained
fromsamples of the Luminal Asubtype. The subtype is determined usingthe IHC method. The number of cells expressing
cytokeratinand estrogenstudied by flow cytometry. Results. The sampleincluded eight cultures, in which a small number
of cells with pancytokeratin expression - 10-20% - detected at the zero passage. The highest median in terms of the
number of cells with pancytokeratin and estrogen expression was found on p2 and amounted to 1165/5000[777; 1892]
and 1062/5000 [490; 1888], respectively. Conclusions. In cell cultures primary breast cancer obtained from the Luminal
A subtype, the number of epithelial cells expressing estrogen receptors increases significantly in the second passage,
compared with the previous ones. The cells expressing estrogen in cell culture are epithelial.

Keywords: breast cancer, IHC method, estrogen receptors.
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