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The article presents modern literature data on the etiology, molecular mechanisms of the endometriosis and risk factors for its
development. According to actual concepts, endometriosis is a multifactorial disease with great importance of various embryonic,
morphological, immunological, hermonal, genetic, epigenetic and environmental factors in its development. Literature data indi-
cate association of endometriosis and such risk factors as anthropametric characteristics, age of menarche, features of the men-
strual cycle, reproductive characteristics, artificial abortions, dietary habits, etc. At the same time, the current role of a significant

part of these factors in disease development is not studied completely, ambiguous and often contradictory.
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DHIOMETPHO3 — 2TO T'HHEKOIOTHYecKoe 3aboNeBaHue,
XapaKTepH3YIOMEescad POCTOM SHIOMETPHONOAODHEIX TKaHEH
BHYTPH ¥ CHAPYXH NOJNOCTH Manoro Tasa [1). JaHHoe 3aGone-
BaHHE TMATHOCTHPYETCA NIprMepHO ¥ 10% BreX XeHIUWH pe-
TPOAYKTHBHOIO BO3PACTa, YMCIO KOTOPRIX COCTABIAET Boee
170 M1 BO BceM Mupe [2, 3]. CredyeT OTMETHTD, YTO Paclipo-
CTPAHEHHOCTD SHIOMETPHO03a JOCTUrAeT MAKCUMANBHEIX 3HA-
9eHHM cpeIu HeCIUTOMHEIX XCHIDWH, ¥ KOTOPEIX 5TOT IIOKa3a-
TeJIb MOXET COCTARIATH 50% [4].

Hau6onee YacTRIMM CUMITTOMaMI SHAOMETPHO3a ABIAIOT-
C XpOHWYECKas Ta30Bas 60k, ZMCMEHOpEd, HapyImeHHe dep-
TWILHOCTH, KOTOPRIE 3HAUUTENBHO CHIXAIOT KAUECTBO XU3-
HH NaLMEeHTOK [5, 6]. JaHHEbIe TMTEpaTYPH YKA3HBAIOT Ha TO,
9T0 3HIOMETPUO3 MOXET 06YCIOBIUBATE PA3BUTHE PaKa AUT-
HHKOB B 0,7—2,9% Habmonenni [7, 8].

B cucTeMe 3MpaBOOXpAHeHUsT 3aTPATH HA MAITMEHTKY ¢ 3H-
IOMETPHO30M COCTARITIOT Gonee 16 Tric, momnapos CIIIA B ron,
9T0 B 3 pa3a NPeBoCXOAUT AHATOT MM HEI TOKA3aTeNb I XKeH-

RUSSIAN BULLETIN OF OBSTETRICIAN-GYNECOLOGIST, 2021, Vol. 21, N°5 41



Ob30Pb!

IIAHH 6e3 3ToT0 3a601eBarH [9]. EXXeronHee pacXoAH Ha fe-
YeHHe XeHIMUH ¢ 3HToMeTpro3oM B CIIIA cocTarmsmoT 0Kono
50 Mmpx momtapos [10].

3TUONATOreHe3 3HAOMETPHO3a

HecMotpsa Ha MHOTOIHCAEHHEE (YHOAMEHTUILHEIE H KITH-
HUMECKUE HCCNTeA0BAHMS, TIOCBAINEKHEE U3YYEHIIO 3THOIIATO-
TEHE3a SHIOMETPHO3a, B HACTOAIICE BPeMs IIPIHHHELE (haK-
TOPH ¥ MEXAHU3MEI PasBUTHSA JAHHOTO 3a60TeBaHHS OCTAIOT-
€A IO KOHLA HeMOHATHRIMHA. COIMacHO JaHHBIM JTHTEPaTyDH
3HAOMETPHO3 HMEET MYIbTH(HAKTOPHYIO IPUPOTY MPOHCXOXK-
JEHHAS U TIPeACTABIACT COOOH peaynprar KOMOMHHPOBAHHOTD
BO3NEHCTBHSA SMOPUOHATBLHEX, TOPMOHATBHEIX, UMMYHOJIOTH-
9ECKHX, TCHETHISCKIX, STMICHETHYECKIX A CPENOBEX (HaKTo-
poe [3, 11—13].

Cpean MHOTOYHCIEHHEX TEOPDNH TTATOTEHE3a SHAOME-
TPHO3A OAHOM U3 HaubOMee PACTIPOCTPAHEHHRIX SABIALTCA
HMIITAHTALAOHHASA, WIH TEOPHA PETPOTPATHOM MEHCTPYa-
11ud. B coOOTBETCTBUM C 3ToH TeopHeit 3aboneBaHe pa3Bupa-
€TCH BCIEACTBAE BHXOIA KIETOK SHAOMETPHA U3 MaTKH de-
pe3 MaTouHEIe TPYORI BO BpeMst MEHCTPYallMi B GPIOMHYI0
TIONOCTD ¢ MOCNEOVIOMAMY WX aOTre3neit ¢ ME3DTEMHATBHEIMH
KJIeTKaMH GPIONIMHEL ¥ PaSBUTHEM 3HAOMETPUOUAHEIX 09a-
roB. IIpn 3TOM cegyeT OTMETHTH, 9TO PETPOrpagHasd MEH-
cTpyauus: BetpeyaerTcs v 90% xeHmuH, Ho Tonsko y 10%
U3 HUX PajBHBACTCA IHAOMETPpHO3 [14]. Bonee Toro, ecTh
JAHHEIE 0 TOM, 4TO ¥ XEHIIHH ¢ HAOMETPHO30M U 6e3 HeTo
PAaCTIPOCTPAaHEHHOCTh PETPOTPAdHEIX MEHCTPYALIMA HE pa3-
nuyaercs [15), ¥ KieTKH 3HAOMETPUsE OGHAPYKUBAIOTCA
B [IEPHTOHEANIBHON XIAKOCTH BO BpEMA MEHCTPYALlHH B 06e-
#X rpynnax XeHiuH [16]). Hapany ¢ STHM coracHO pesylib-
TaTaM PSIa UCCACAOBAHAHA MAaLMEHTKHA ¢ 3HIOMETPHO30M,
KaK IpaBUiIo, UMeloT 60jee MPoTOKUTENbHEIE 0OMTBHEIE
MEHCTPYALMH ¥ KOPOTKHE HWHTEPBANE MEKLY MEHCTPYallb-
HRIMH IMKIaMHU [16—18], uTo MoXeT cmocofcTBOBaTh pas3-
BHTHIO ZaHHOTO 3a00NeBaHN,

KpoMe Toro, cneayeT moadepKHYTh, YTO Habmonawnmecs
TIPH 3TOM IHCHYHKONA HMMYHHOH CACTEMEI ¥ HECTIOCOOHOCTE
3AMUTHEIX CWT OPraHu3Ma 3dheKTHBHO OUUCTUTE GPIOMUHY
OT 3KTOIMNECKOTO «MyCcOpa» 5NaronpHATCTRYIOT IIPUKPEILTe-
HHUIO ¥ POCTY KTOMMYECKO# TKaHU 2HAoMeTpuA [15, 18, 19],
9TO UTPAET KIIOYEBYIO PONb B BOHUKHOBEHAN A JATbHEHIIEM
ITPOTPeCCUPORAHUH 3a00EBAHMA.

VIHTepeCHHE TaHHBIE O POJIH HEOHATAIBHOIO MaTOYHO-
IO KPOBOTEYEHUS B [TATOTEHE3e HAOMETPUO3A MPHBOAATCS
B paborte 1. Brosens n G. Benagiano [20]. Yaeure npenmona-
TAlOT, 9T0 [IepBOe PETPOTPAAHOE KPOBOTEYEHUE MOXET BO3-
HHKATb YXE Y HOBOPOXICHHOH IE€BOYKH, KOTa OHA MCIIBITH-
BAET PEIKYI0 TOPMOHANBHYIO AETPUBALINIG — OTCYTCTBUE Ma-
TEPUHCKOTO IIPOTECTEPOHA Mocie poxaeHnd [21—23]. Yucro
HaOMIOTeHU BUAHMEIX BATMHATBHEIX KPOBOTEUEHUHN ¥ HOBO-
POXIEHHEIX IEBOYIEX COCTABIACT 3—5%, TOraa KakK CKPHITHIE
KpOBOTEUEHMsI MOTYT BO3HUKATh B 25—60% cmyuaes (24, 25].
TInoTHEIA BRYTPEHHMI 3¢B LISIKHM MaTKH, I'yCTas HepBHIKATb-
Has CIU3b WM ITOPOKU PA3BHTHA ¥ HOBOPOXAEHHEIX AeBOYEK
MOTYT IIPENSTCTBOBATh HOPMATBHOMY BEIXOXY HapyXYy KIETOK
3HAoMeTpui, KoTopkie . Brosens u G. Benagiano [20] cuuTator
MCTOIHHMKOM CTBOJIOBEIX KJIETOK, 9TO MIOBHILIAET BEPOATHOCTE
HX TIONANaHMA B OPIOIIHYIO TONOCTh. STH MEPBLIE «MMILUTAHTa~
TH» OCTAIOTCA HEAKTHBHEIMH IO HAaCTYTUICHWUA IIDJIOBOH 3pENO-
CTH U3-32 HEOCTATKA SCTPOreHOB B IETCKOM BoapacTe [26]. On-
HAaKO CJIEAYET OTMETHTE, 9TO AQ HACTOSAIIETO BPEMEHN He IO~
TBEPXAEHO HATIMHE KIETOK 3HAOMETPMA B GPIONMTHOM MONOCTH
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(mCcTKA OPIOIIMHEL, IIEPHTOHEATEHAS XUAKOCTE) ¥V AEBOYEK 10~
my6epTaTHOrO Boapacrta [27].

Eme omHoW M3BeCTHOH TeopHel Pa3BATHA SHIOMETPHO-
33 ABJISAECTCA TEOPUS UENMOMUIECKOlt MeTannasuu. B ee ocHOBe
JIEJKUT pa3BATHE 3a00NeBaHHsA B PEIyNbTaTe METAILTA3MH KITe-
TOK, BRICTU/TAIOIMUX BUCHEPATLHYIO U ITAPHETATEHYIO GpIonni-
HY, BUCOCPATLHYIO ¥ MAPHETANBHYIO IUIEBPY IO ACHCTBHEM
PA3THYHBIX NTOPMOHANBHEIX, UMMYHHEIX U CPEJOBRIX (PAKTO-
poB [22, 28]. CornacHo MOpGOMOrHEeCKHM AaHHEM GpIOmH-
Ha, TIEBPA M MIOJLIEPOBEL TPOTOKY (PHAOMETPHUI) UMEIOT 06-
mee 3MOPHOHANEHOE TIPOMCXOXICHNIE (OCTHOCATCA K IETOMITIe-
CKOMY 3IIHTENMUIO), 3 YKA3aHHEIE paHee (GaKTOPR! PUCKA MOTYT
cocoGCTBOBATE TPaHCGOPMALIMH KNETOK OPIOIIMHE H IUICB-
PHL B KneTKu 3naoMeTpus [21]. TloxTRepXaeHueM TaHHOHU Te-
OPHH MOTYT CITYXMTE CTy9ad BOJHUKHOBSHUA SHIOMETPHOMA-
HAIX OYAaroB B 3KTOIMMMECKUX YYACTKAX, HAMpUMED, B JETKUX,
a TAKKE PEITBICHHE 3HAOMETPHO34 B PEIKIX CTYdasX ¥ MyX-
YHH (HampuMep, IPY LIHTENLHON Tepanuu BRICOKHMU 1033~
MH 3CTPOIeHOB ITPH paKe npocTatH) [17]. OaHako cnexyer oT-
METHTb, 9TO, BO-IIEPBEX, ECIIH KIETKM GPIOMIMHEL ¥ TUIEBPRI
MOTYT NEIKO IMOOBEPraThCsl METAMTACTHIECKO!N TpaHCchOopMa-
LMY TOJ, AeCTBHEM Pa3IMYHAIX (AKTOPOB, TO TOTAA PACIIPO-
CTPaHEHHOCTD ZAHHOTO 3a00/IEBAHNA ¥ MyXINH I0JDRKHA GHTE
3HAYUTENBHO BHIIIE (K HACTOALIEMY BpeMeHU 3aperucTpu-
POBAaHH JIMIIb CXMHWIHEIC 3MHI0OH IHIOMETPHO3A ¥ MYyX-
yuH) [12, 27]). Bo-BTOpHIX, ¥ XEHKIIMH TOKATU3AIUA SHIOME-
TPHOMIHEIX 094r0oB B 3TOM CIY9ac ZODKHA OEITh NPHMEPHO
OIVHAKOBOM B 6pIOMHOM U rpyAHOI monocTax [12]. B-TpeTbux,
PacTIpPOCTPAHEHHOCTE METAITA3HA KICTOK TOJDKHA YBEIDIIH -
BaThCA C BOAPACTOM XEHITMHEL, OAHAKO HAOGII0TaeTCsa pPeakoe
CHIDKEHHE JaCTOTH Pa3BHTHI 3HIOMETPHO03a Y XXCHIIWH IT0CNE
MeHomnayaml [12]. Bce aTo He no3BONsAET OAHOZHAYHO ITPUHATH
TECOPHIO HETOMIMECKOI METATUIA3HM Pa3BHTHA SHIOMETPHO34,

CTOpOHHUKY eme OJHOM 061enpU3HAaHHOK TEOPUY BO3-
HHUKHOBEHHS 3HIOMETPHO3a — 3SMOPHOHAIBHON — I0j1ara-
10T, 4TO SHIAOMETPUOMTHEIE 0Uard MOIYT pa3BUBAThCA U3 Ki1e-
TOK, OCTaBIINXCHA BIOJb MUTPALHOHHOIQ YTH MIOJIIEPOBEIX
MIPOTOKOB B MEPUON 3MOPUOHATEHOTO PASBUTUA, TIPH Aeit-
CTBHH CriemAGHIecKaro CTAMYAa (3cTporess) [12, 22]. Can-
TaeTcd, ITO JaHHAS TEOPUS OORICHAST HAbTIONeHUA PA3BUTUS
3HIOMETPHO34 ¥ AeB09eK IO [T0ABAeHHA MeHapxe [29]. Omra-
KO CNexyeT OTMETUTD, 9T0, BO-TIEPBRIX, ¥ JeBOTeK Mpermybep-
TATHOTO BO3PacTa YPOBHM 3CTPOr¢HOB HAXOIATCA Ha HUIKOM
YPOBHE U HEe MOTYT UHAYIIUPOBATh IPOIU(EPAIIIO KIETOK —
«0CTATKOB» MIOIIEPOBEIX MPOTOKOB [12, 22]; BO-BTOPHIX, 2H-
JOMETPUOUAHEIE TOPAXEHUS BCTPEUAIOTCS M Ha APYTUX YYacT-
Kax, BHE ITyTei aMOpHOHANBHOR MUTPALMi MIOJLUTEPOBEIX ITPO-
TOKOB [17].

CornacHo TeopHH THMATHIECKOH M COCYONCTON mHCCce-
MIHAIA METACTATHMECKOE PACTIPOCTPAHEHME KIIETOK SHAOME-
TPHA OCYLUECTRIIETCA IOCPEICTBOM TMM@AaTHIECKOM HITH Be-
HO3HOH CETH, UTO MOXET IPUBOIUTD K PAIBUTHIO 3HAOMETPU -~
OHIHEIX 094r0B NPAaKTHISCKH B MIOOEIX OpraHax OpraHpA3Ma,
PAcION0XEHHRIX OTAANEHHO 0T 061acTu Mamoro Tasa [28]. Cne-
IYET OTMETHTE, ITO CITy4ay METACTaTHIECKOr0 pPacIipoCTpaHe-
HUS 09aroB 3HAOMETPUO03a KpaitHe peaKy |, CIeI0BATENLHO,
JaHHasA TEOPHA He HMEET BCeOOBeMITIOILET0 3HAYEHHS.

Pa3BUTHE SHIOMETPHO34 CBA3AHO C HAPYIIEHHEM CHCTEMEI
THIIOTAIAMYC—THII0MHI—AAIHHUKH, TIPUBOATLINM K UIMEHE-
HUIO KOHIIEHTPAIIMK SCTPATHONa, MPOrecTepOHA, MOTeMHUSH-
pytomero ropMoHa (JIIN) 1 QommHKyToCcTHMYHPYIOIIETO TOp-
MoHa (@®CT') B CLIBOPOTKE KPOBH, NepUTOHEANbHOMK U dhomm-
KYIAPHOI XHIOKOCTAX ¥ MALMEHTOK. KpoMe ToTo, OHR HMEIoT
Bonee HU3KYI0 KOHIeHTpauo petierrropos K JIT (LHR) B xen-
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TOM TeN€ H (HOJUTAKYZAX BO BpeMA PaHHeH M no3aHel domu-
KYJLIpHOH U Mo3AHed TOTenHOBOM 23 110 CpaBHEHUIO ¢ TaKo-
BEIMH ¥ 3Z0pOBEIX XeHmuH [30]. ITpy TAXea0M TEIeHHH 3a-
6onepanms koHueHTpanua LHR kpaitne Huskasn. Kpome Toro,
¥ TaLUEHTOK C 3HIOMEeTPAO30M HapymaeTcs aetcteie ®CT,
OMOCPENOBAHHOE B0 B3AUMONESHCTBHEM C COOTRETCTBYIOIH-
v peaerrropamu (FSHR) [30].

CornacHo JaHHEIM JTHTEPATYPEL TOKANbHAA MPOTYKIIHs
3CTPOTCHOB HIPACT BAXHYIO POJIb B Pa3BATHH SHAOMETPHO3A.
DKTOMMYECKUH U SYTOMUYECKHH SHAOMETPUI ¥ MalMeHTOK
C SHOOMETPHO30M B OTIHIME OT SHIOMETPHA 3T0POBHIX JXKEH-
MIWH XapaKTepU3yeTCcs BEICOKIMHM [T0OKA3aTeIsIMH GHOXOCTYTI-
HOCTH 3CTPOTEHOB 3a c3eT G0ee BEICOKOH NpoAyKIvK HepMeH-
Ta apoMaraskl P450 (06ycnopmBaeT KOHBEPTALMIO AHAPOTEHOB
B 3¢TpOreHs) [12, 31]. B cTPOMATHHEX KISTKAX SHIOMETPAS
abeppaHTHO 3KCIPECCHUpYeMas apoMaTasa CTHMYTHPYETCs Ot -
HEM U3 Hanbornee N3BECTHEX MEAMATOPOB BOCTIAVICHNA — TIPO-
crarmagausoM E, (PGE,), gepea mpomorop II rena apomara-
3H, 9T0 NIPABOAMT K JIOKATLHOMY 00Pa30BaHA 3CTPOTCHOB.
IToCKONMBKY 3CTPOrEHEl [MOBRINAIT AKTHBHOCTL epMEHTA
THKI00KCHTEHA3E -2 (COX-2), cnenoBaTeNbH0, OHH CTHMY-
JIUpyIoT K obpazoranue PGE2, uto mpuBOAMT X GOpMHIpOBa-
HHI0 MEXIY HHMHA TOJIOXMTENBHOM O6paTHO cBsan [32, 33].

BCTPOreHRl ABMSIOTCS OIHMMK U3 KIIFOUEBRIX TOPMOHOB,
BIAMIOIIMAX Ha HHBA3HIO, POCT, AHTHOTEHE3, MEPCHCTEHLIMIO
3HIOMETPHOUITHEIX TETEPOTOIUM M MX «VIJIOHEHUE» OT MM~
MYHHOTO 0TBeTa [17, 33, 34]. OHM TarcKe BOBACICHH B Pa3BH-
THe BOCHANEHMSA, CTUMYTHPYS MPOTYKIIMIO IIMTOKUHOB, dak-
TOPOB POCTA, META/UIOMTPOTEUHAI, TPOCTATTAHAWHOB [21, 35].

HelicTBHE PCTPOTEHOB B KISTKAX-MHINEHAX Dealu3yer-
CA IDCPeACTBOM 3¢TPOreHOBHIX peuenTopon (ER-a n ER-B),
BRICTYTIAIONIMX B POMU SAEPHEIX TPAHCKPUITIIUOHHEIX GaKTo-
poB [32, 33]. ER-0 B OCHOBHOM OTBEYAIOT 38 MOLYILIHIO 3¢-
(hexTOR TEHOB, CBA3aHHEIX C POCTOM KieToK, Torna kak ER-
HTPAIOT BAXHVIO POJb B IIpoLeccax Npoandepanun KISTOK
H anomnrose [34].

JaHHEIE MATEPaTyPH CBAICTELCTBYIOT O 507166 BHICOKOM
ypoeHe ER-P (B oTmrune ot ER-a) B cTpOMaNBHEIX KIETKAX
3HIOMETPHA TIPH SHAOMETPHO3€E 110 CPaBHEHHIO C SYTONHYE-
CKMMH KIIeTKaMu aHAoMeTpud [36]. [ToBHINIEHHAS 3KCIPECCH
ER-B npu 3HIOMETpHO3¢ 00YCI0ORNEHA TMIIOMETHTHPOBAHK -
eM ocTpoekoB CpG B npoMoTopHoit obnacTi reda ESR2 [31].
Bricoxaii yposeHb ER-f nomasmnser akcnpeccuio ER-o i oreer
Ha Bo3NeHCTBHE 3CTPANMONIA B CTPOMATBHEIX KIETKAX SHAOME-
TPHA (3a CYET PETYILALIAN AKTMBHOCTH A/ILTCPHATHBHAIX [IPOMO-
Topos ER-at). OxHaKo B SHAOMETPUOMIHAIX OYArax AaHOMaNb-
HO BEICOKMH YPOBEHb 3CTPaiy0/1a, BOSHUKAIOLIMHA B PE3VIE-
TaTe JOKaNbHOMN THIepaKTHBHOCTY apOMATa3kl B OMTONHEHHE
K SIUTeHEeTHYeCKoH peryamuy ERP B cTpoManbHEX KieTKax,
MOXET ITOJAB/IATE HOPMANBHELI OTBET, CBA3aHHEIN ¢ SKCIIpec-
creit ER-c [37]. Tlomxennan skcnpeccna ER-o, Habmoxae-
Mas [py SHIOMETPHO3e, MOXET MPEAPACIIONATATE K HeJTOCTa-
TOYHOHR 9YBCTBHTEIBHOCTH 3KCIIPECCHH PELIETITOPOB IPOrECTe-
POHA K PETYIATOPHREM BIMSHUAM 3CTpaguona, cnocotcTBys
TEM CaMBEIM BTOPHYHOMY IS(ULIATY PELIETITOPOB IIPOTECTEPOHA
H BO3HHKHOBEHHIO UX PE3HCTEHTHOCTH K IPOrecTepoHy [38).

Kpome TOTO, B 3KTOIIHYECKOM M 3YTOITHIECKOM IHIAD-
METPMM ¥ XeHIIUHE ¢ SHAOMETPHO30OM HabniofaeTcss CHU-
XeHHad 3Kcrnpeccus pepMmeHTa 17B-THIPOKCHCTEPOHA-
OeruApOTeHa3kl 2-T0 THMA, MPUBOAAILAA K YMEHBIIEHUIO
PE3UCTEHTHOCTH K TTPOreCTEPOHY M OTIpEIeAioman o5pa3o-
BaHMe 3CTPOHA («CNabhlit» CTPOTEH) U3 3CTPATUONR («CHIb-
HEIA» 3CTPOTEH), YTO 06YCIOBAMBACT YBETHIEHNE TOKANTBHO
npoaykiuu scrporeHos [1, 12]. JaHHEIR akT MOXHO 06B-
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SICHHTE TEM, 9TO 3KAOMETPHOUIHEE 09aI' HMEIOT Kak fonee
HUBKYIO 3KCIIPECCUIO PELEITOPOB IPOrecTepoHa, TaK M pas-
JIMYHEE QYHKUNOHATPHHE aHOMANHH CYIIECTBYIOIIAX TIPOre-
CTepOHOBRIX perienTopos [39, 40]. OnHUM U3 NOTEHIUANBHEX
MEXaHHIMOB CHIDREHIA 3KCTIPECCHHA PELEITTOPOB POTECTEPO-
Ha TIpY SHAOMETPUO3€ MOTYT CIYXUTh TUTeHETHYECKHUE Ha~
pymeHns — runepMmeriwtHpopanue JHK B o61acTi ipoMoTo-
pa reHa crepougoreHHoro ¢axropa-1 (SF-1) [(41] u nucpery-
ALK onpeaeneHHEX THTOB MEKpOPHK (miR-194-3p) [42].
C yMeHbllIeHUEM PE3UCTEHTHOCTH K NTPOrecTepOHY 3HAOME-
TPHOKIHHX 094ar0B CBA3aHO CHIDKEHNE 3 GEKTUBHOCTH Te-
panuu 3a6oneBaHug Ha OCHOBE nporectuHa [43]. OaHako
OTMEIEHO, ITQ YPOBEHD NTPOTECTEPOKA B CHBOPOTKE KPOBH
¥ XeHIIUH ¢ 3HAOMETPUOIOM U Be3 Hero He oTnuvaercs [39).
CnemyeT OTMETHTE, 9TO GIIOKMpPOBaHHE BHPaOOTKH 3¢TpOTe-
HOB MU60 ecTeCTBeHHRIM (MeHoIayaa), nu6o gapMakonoru-
9eCKHM (HanprHMep, HHIMOAPOBaHME apOMaTa3H) [yTEM MO-
XeT BRI3BATh perpecc sabonepanus [21, 44].

B racTosmee BpemA, KECMOTPA Ha MHOTOIHCICHHHE HC-
CIEeTOPAHUS, TTOCBAIIIEHHEIE U3YUEHMIO B3aUMOCBS3M 3HA0-
METPHO3a H BOCIIANEHWA, HESICHO, CITIOCOOCTBYET JIM BOCTIATH-
TeNLHEIA IPOolecC Pa3BUTHIO OYAr0B 3HIOMETPUO3a MY 3H-
JOMETPAOAIHEIE TETEPOTOITMHM MHIYLIHPYIOT BOCITANUTENLHEE
peaxuy oprauusma [35, 45). [1pu 3TOM He BRI3RIBAET COMHE-
HHM, 9TO BOCIIUIEHHE (XapaKTepHIyeTCd MPOXYKOHEH LIMTOKH-
HOB, MPOCTACTAHAMHOB ¥ HHOUILTPAlIHe UMMYHHRIX KIETOK)
ABJICTCA OMHAM A3 LEHTPAIbHEX MMATONCHETHIECKMX IPOLIEC-
COB IIPU 3HAOMeTpHO3e [46]. CornacHo TaHHRIM TUTEPaTYPhL
BOCTIATMTENEHEE NPOLECCH NPH 3HIOMETPHO3¢ HHIYLIUPYIOTCH
3¢TpauonoM u onocpeayrorcs ER-f [21]. Cnexyer oTMETHTS,
9T0 MECTHEIE BOCITAUIMTENBHEE PEaKIIHH IIPUBOIAT K BOFHUK-
HoBeH o 60 [47) ¥ pa3BuUTHIO GoNee TSKeTRIX OCTOXHEHU
(6ecriomme), CBA3aHHRX ¢ GnOpo3oM, 00pazoBaHHEM pyOIO-
BOM TKaHM U criaex [23).

HMMyHHas cucTeMa OTBEYaeT 3a 3MMMHHALIMIQ 3KTOTTH-
YeCKU PACITONOXESHHEIX KIETOK sHAOMeTpus. KX «yknoHeHues»
OT HMMYHHOTO OTBeTa 00YCIOBICHO THO0 PEe3NCTEHTHOCTHIO
K JeHCTBUIO UMMYHHRIX KIIETOK, MU0 «TeOUIIUTOM» UMMYH-
Horo otBeTa [17, 45]. CornacHO ZaHHHM JIMTEPATYPH B 3KTO-
IMMECKUX KIIETKAX 3HIOMETPUA IO CPABHEHUIO € €I 3YTOINAYe-
CKMMH KIETKaMH HabmoIaeTCA MOBHIICHHAT 3KCTIPECCHS aH-
TMAMONTOTHYECKIX 6eKOB, TakuX Kak Bcl-2, c-IAP1 u c-1IAP2,
CINOCOOCTBYIOIMNX HX YCTORIHBOCTH K anonrody [37]. Kpome
TOr0, AKTUBHPYIOINee AeCTBUE SCTPOTEHOB Ha KIIETKU 3HAOME-
TPHSI MOXET ITOBHILIATh MX aHTHATIONTOTHIECKH cTaTyc [38].
E1e onHIM apryMeHTOM, CBUAETENLCTBYIOUIUM O BRXHOIH po-
JTH MMMYHHOH CHCTEME! B PA3BHTHH SHIOMETPIO3a, SBJIIET-
Cs1 BRICOKAS TaCTOTA ayTOMMMYHHRIX 3a60NeBaHUI Y XeHMUH
¢ DaHHEM 3abonenaHneM [48].

T'eHeTIMeCcKIIE UCCIEMOBAHMS, BEIMOMIHEHHRIE HA BRIGOD-
Kax OTH3HELOR H TI0 MaTepHaIaM CEMEHHEIX HCCACIOBAaHMA,
CBUIETENLCTBYIOT, UTO HACIeTyeMOCTh AKJIOMETPHO3a COCTAB-
et oKkono 50% [49, 50]. K reHaM, BOBIEIEHHEIM B MaTore-
He3 AaHHOTO 3a60NeBAHUS, OTHOCATCS IeHE], PeryNUpYIOLLUe
TPAaHCKPHITLIHIO, KICTOYHEH WAKI, PEMOISTMPOBAHHAE Ma-
TPHUKCa, aATe3UI0, BOCTIANIEHUE, UMMYHUTET, OKUCIUTETBHELI
CTpeCC, PELENTOPH CTEPOMIHEIX TOPMOHOB I Op. [51—59].

CoBpeMeHHEIE NaHHRIE TUTePATYPhI YKA3KIBAOT Ha 6Ok~
IOYI0 POJb LEJOTO pAna 3IMTeHETHYECKHX $HakTopos B dop-
MHpOBaHUU aHaoMeTpU03a [3]. [TokasaHa cBs3E C PasBUTHEM
3a00NIeBaHNA THIIO- H THIIEPMETITHPOBAHNA ONPEAETEHHEIX
Y9aCTKOB TeHOMA, PA3TMMHEIX MOTUGUKAITHi GeIKOB-TUCTOHOB
(aLeTWIMPOBaHAE, METIWIMPOBAHHE U AP, ), TTOCIEA0BATEIBHO-
creit Mukpo-PHK (miRNA), perynaropHEX 6e1KoB, (akTopoB
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TPAHCKDHIILIH, 3KCTIDECCHH THOB H CIUTAWCHHTa! HX TpaHC-
KPHITOB, peryasTopHex MoTupoB JHK 1 ap. [3, 60—63].

AHATH3 OITyOITMKOBaHHEX paboT CBHAETENBCTBYET O CBA3H
C Pa3BUTHEM 3HAOMETPHO33 TaKUX (haKTOPOR PUCKA, KaK aH-
TPOMOMETPANECKAS XapaKTEPHCTAKY, BO3PACT MEHApXe, 0CO-
OeHHOCTH MEHCTPYaNbHOTO I[HKNA, PeTPOAYKTUBHEIE XapaK-
TEPHCTHKH, apTAGNUNATLHEE abopTH, 0CODEHHOCTH THTA-
Hus u op. (18, 59, 64—70].

CornacHo OaHHHM JHTEpPaTyPH HAOMETPHO3 dame
BCTPEYAETCSA Y XEHIMH ¢ HUSKUM HHIEKCOM MAcCH Tena
(UMT) [65, 66, 69, 71]. TToBermenne UMT Ha Kaxise S Kr/
M2 06YCTIORNMBAET YMEHBILIEHHE PUCKA PAIBUTUA JAHHOTO 3a60-
neBaHHA (OTHOMEeHHE maHcoB — OIII 0,67) [72]. AHamOrHIHO
Y XeHMIMH ¢ 6oMee BRICOKMM POCTOM MOBHIIIEH M PHCK BOJHUK-
HOBEHMA 3HIoMeTpro3a (OIII 1,24) [73, 74]. MeloTCS A3HHEE
0 CBA3U 3a60JIeBaHUS ¢ MACCOM TeTa NEBOIKH [TPU POXIEHUM:
HHM3KaA Macca HOBDPOXIOEHHOTO pebeHKa ABmaeTcs hakTopoM
pucka [67, 75). PaspuTHe 3a601eBaHMA TAKKE KOPPETHPYET
€ AHTPOMIOMETPHIECKAMM XapaKTePHCTAKAMH A€BOIEK B BO3-
pacTe 8 neT ¥ NeBylleK B IEPHOA MeHAPXe {PHCK BOSHUKHOBE-
HHSA HIOMETPNO3a [TOBEIMIEH Y 00JIee BEICOKMX ¥ XyAOLIABEIX
MHAVBHAYYMOB) [73]. B psaze paboT ycTaHOBIEHEL acCOLIMAIHT
HMT co cTeneHb0 TAXECTH 3a001€BAKAA: Y TAONEHTOK C 3H-
JOMETPHO30M, MMEIOITX OXUpeHHe, 3ab0oNeraHNe IIPOTEKAET
Bonee ToReO [65] 1 MeeT Sonee BHPAKEHHEIE KITHHHIECKIE
TposBleHus (AucMeHopesa 1 ap.) [76]. ITokasaHo, 9T0 Malu-
€HTKH C 3HIOMETPHO30M SHIHHKOB U/YUTH INMyO0KIM HHOHIb-
TPATUBHEIM SHAOMETPHO30M OTIHYAIOTCS G0JIee HUSKUMH aH-
TPONOMETPHISCKIMHA ITOKA3ATEIIMA (POCTOBECOBHE, TONIIH-
Ha KOXHBIX CKIIAZIOK, OKPYXHOCTh KOHETHOCTE R, MOKA3aTe M
COCT4Ba TEJA M COOTHOMIEHHE PACTIDEACICHHS XHMpPa B Opra-
HH3ME) 10 CPABHEHHIO C NMAITMEHTKAMH , UMEIOIMMH TIOBEPX-
HOCTHEIM SHIOMETPHO3 [69]. B psane HCCIEA0BAHNA HE BELARTE-
Ho ces3ett UMT c puckoM passuTHA 3HAOMeTpHO3a [76—78].

HIMerTCH JaHHEIE, 9TO PAHHEEe MEHApXe SBisieTcd hakTo-
POM PHCKA Pa3BUTHA SHIOMETPHO3A [66, 74, 79—81], a mo3x-
HeE MEHAPXE MMEET, COOTBETCTBEHHO, TIPOTEKTHBHOE IJHAYECHHE
mpu popMIporanuH 3a6onesanus [82]. Cauraercs, UTo noaaHee
HaYaJI0 MEHCTPYATbHOM (PYHKIIY ¥ KCHIDWHE! 00YCHIORIMBAET
YMEHBIIIEHHe YMCIa MEHCTpyaluit B Te9eHUE ee XU3IHM, B pe-
3YABTATE 9ETO YMEHBIUAET H BEPOATHOCTE PETPOIPAIHOA MEH-
CTPYALIMH M, TAKMM 06pasoM, MPUBOIUT K CHIDKEHHIO PUCKA BO3-
HUKHOBEHWS 3HIOMETPHO3a. B TO Xe BpeMd paHHee MEHapXe,
HaobopoT, AeTepMUHUPYs B0bIIEe KOMUIECTBO MEHCTpYALWH
B TEYCHUE XKVSHM XCHIINMHE, [TOBKIIACT BEPOSTHOCTE PETPO-
TpaxHo MEeHCTPYAIIMY W, COOTBETCTBEHHO, YBETHUMBAET PHCK
pa3euTRA 3aboneBaHiA. B pane paboT He YCTaHORIEHO acCOLH-
alyit BO3pacTa MEHapXe ¢ PA3BHTHEM 3HAOMETpHO3a [59, 83).

B 31mmaeMy0I0rHecKyx UCCIIeIOBAHMAX TIOKA3AHO, 9T0 be-
PEMEHHOCTE H IUCI0 POXOB, YMEHBIIAA KOMHYECTBO MEHCTPY-
alri B Te4CHNE XXU3HY KECHIIWHE], BLTIOTCA [IPOTEKTHBHEIM
taxropoM 2HI0MeTpHO3A [66, 67, 80, 82]. B pabore M. Gao H co-
aBT. [67] TI0KA3aHO, 9TO PACK Pa3BHTHA 3a60/ICBAHNA ¥ XEHIIHH,
MMEIONIUX ORHOTo pebeHka, bonee 9eM B 2 pasa Briie (OI
2,38), a y XeHIIMH, He MMEIOIIX AeTel, 6oMee YeM B 6 pa3 BEI-
ute (OLII 6,09), ueM y XeHIIMH ¢ 2 ¥ 6oJlee TeThMU.

B mAaTepaType HMEIOTCA DaHHEIE, 9TO [IPOACICKUTEBHEE,
ODMILHEIE MEHCTPYAITUH U KOPOTKHE HHTEPBANK MEXIY MEH-
CTPYATLHEIMH LIMK/IaMH ABJIIIOTCH (PaKTOPaMK PHCKA BO3HHK-
HOBeHHA HIOMeTpHo3a [16, 18, 66, 74]. JaHHEEe ocoBGeHHO-

'Auri. splicing — Bripe3anne yyactkos PHK.
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CTH MEHCTPYAJIBHOIQ IIHKT4 MOBHIIAI0T PHCK PETPOrPagHOTO
3abpoca MEHCTPYAIbHOM KPOBU.

CornacHo peaynkTaTaM psiga pador ¢axrapoM prcka {OI
1,64—2,38) BOHUKHOBEHUSA SHAOMETPHO3a CITYXAT apTUdUIIM-
aTbHEIE a60pTH [59, 84]. TIpH 3TOM ¢ YBEMMICHHEM THCN4 abop-
TOB B aHaMHe3e pUCK GOpMUPOBaHUs 33601 BAHWA BO3PACTAET:
¢ OII 2,05 y XeHIIMH, UMEIOMMX B aHaMHeae 2 abopTa, 1o OII
5,87 y xeHIUH ¢ 4 aGopraMu U Gonee B aHaMHe3e [59]. Cnexy-
€T OTMETHTE, IT0 apTHONIAATbHEE a60pTH SBImoTcd baKTo-
POM pUCKA PasBUTHA M APYTUX TMIEpPIUIACTHIECKUX 3a6oneBa-
HW MAaTKK (MHOMa MaTKM, THTIEPIVIa3nsT 3HAOMeTpHs) [85, 86].

HMeroTca nyGIUKAIUY, CBRIETENLCTBYIONIME O 3HATU-
TENBHON POTH B GOPMIPOBAHHK 3HAOMETPHA3a 0COGEHHO-
cTeit nuraHusa. B uccneropaHuu, BrunonHeHHoM H. Harris
¥ coasT. [64] Ha BHOOPKE 13 2609 NALMEHTOK C NarapocKo-
MMMYECKHM TOITREPKISHHEIM SHAOMETPUO30M, [TOKA3AHA CBIA3b
3afoneBaHns ¢ morpebneHneM PpyKTOR H 0BOIIEH: MOBEIIAET
PUCK Pa3BUTHA 3HAOMEeTpHO32 Ha 13% ymoTpebnenue >1 mop-
LA OBOIIEN ceMeiicTBa KpeCTOUBETHRIX B A¢HB, TOIA KaK YII0-
TpebiaeHue > 1 MOPITUY NUTPYCOBHEIX GPYKTOB B T€HEL CHIDKAET
DHCK Ha 22%. KpoMe Toro, pHCK paspuThA 3afonepaHns o6-
PATHO KOppenupyer ¢ yroTpebieHueM OpOAYKTOB TIMTaHUS,
COmepXamux GeTa-KPANTOKCAHTHH. CHIDKEHHAE PHCKa BO3-
HUKHOBEHUS 3HTOMETPU03a IPU YTIOTPeONeHUN 3eIEHEIX 0BO-
mei (OI 0,39) r npoXyKTOB MHTAHNSA, CONEPKAMHX 36PHO-
6o60BhIe KynbTyphl (OLII 0,59), Takxe oTMevaeTcs U B paGoTte
M. Ashrafi u coasrt. [68].

B HeCKONBKMX paGoTaX YKa3KBaeTCA Ha MPOTEKTHBHOE
3Ha9¢HNE IVIM PaIBUTHA SHIOMETPHO3a YIIOTpebneHna MOIoq-
HEIX IpoayKToB [68, 87, 88]. VIHTepecHRIe JaHHEIE 10 3TOMY
BOIPOCY MpeICTARTCHH B cTaThe J. Nodler i coasr. [88]. ArTo-
PH YCTAHOBWIM, YTO yTIoTpebneHue Gonee 4 mopuuit MOTOYHEIX
MPOIYKTOB (HA3KO- M BEICOKOXHPHEX) B I€Hb B TOTPOCTKOBOM
BO3pacTe yMeHblIaeT Ha 32% pUcK BOSHUMKHOBeHUS 3a00mepa-
HUA B 3peoM Bo3pacte. Kpome Toro, moka3aHo, 9T0 YIIOTpe-
GreHue B MOAPOCTKOBOM Bo3pacTe 2 nmopiuit iorypra u 6onee
B HEXENIO CHIDKAeT Ha 29% pHCK GOpMHPOBaHNA 3HOOMETDH-
o3a. KpoMe Toro, XeHUINHEL, yIIoTpetnsaemue 1 mopuuio Mo-
POXEHOrO ¥ 60nee B IEHb B TOAPOCTKOBOM BOIPACTE, MMETH
Ha 38% HiDKe pUCK PAIBUTHS SHIOMETPHO3A.

HdaHHEIE THTEPATYPH O POJAW KPacHOro MAca B BOJHMK-
HOBEHUH 3a60NeBaHua KpaitHe MPOTHBOPEUMBRL: TOKA3aHO
K&K €ro HeOnarompuaTHoe [89], TAK H MPOTEKTHBHOE 3HATE-
Hue [68]. B uccnenopanuu A. Yamamoto U coaer. [89] ycTa-
HOBIIEHO, 9T0 yIIoTpeGneHne Gojee 2 MOPLMIA KPaCHOTO M-
€4 B I€Hb MOBRIIAET PUCK Pa3BUTHS IHAOMETPHO3a Ha 56%.
Hao6oport, B paGore M. Ashrafi 1 coant. [68] moxa3aHo,
yTO yrnorpetieHue KpacHOTO MACa aeT MPOTEKTUBHEIN ady-
dexT npy paHHON atoxoruw (OILI 0,61).

B oTIenBHREIX UCCIeN0BAHNAX TOKA33aHO, 9T0 YIIOTpe6e-
HHe &IKOroms, KodenHa 1 Kypenue [82, 90] smsmores pakTo-
paMu pUcKa pasBUTHs 3a6oneBaHug. BMecTe ¢ TeM B paae pa-
00T HE YCTAHOBICHO CBAIM MEXIY 3TUME GaKTOpaMM A 3HIO-
METpHO30M [91].

HMMeroTca MHTEPECHHE OJAaHHEE, TIOMY9€HHEE Ha BH-
Bopke U3 uctopuit GonesHy 4791 GonLHOK IHIOMETPHOIOM
(IOXTBEPXRIECHE! JIATAPOCKOIIHIECKH ), O CBA3H ITOBHIOEHHO-
ro pUCKa PaiBUTHA SHAOMETPUO3A ¢ TOCEIICHUEM COMIPUS
{26 pa3 B Tox) yIammmMucsa mKoi/Komwiemka (OL 1,19) u ne-
BYIIIKaMH B Bo3pacte 25—35 net (OI1I 1,24), a Takke ¢ Komude-
CTBOM COTHEIHHX 0XOr0B B [I0APOCTKOBOM BO3PACTE H BpEME-
HEM UCTIONLIOBAHMS COMHLE3ANUTHOTO KpeMa Y B3pocikx [70].

B patote H. Harris 1 coaBT. [92] npy HCCIeI0BAaHNI BEI-
6opku 13 60 595 KeHMuUH, cpeau KOTOphX 68UT0 3394 nanyexT-
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KU C SHOOMETPHO30M, BEIARJICHO, 9TO DHCK Da3BUTAA JaHHO-
10 3a60JIeBaH U BHIIIE ¥ XKeHIIMH, UCTIRITABIIINX BRIPAXEHHOE
reugeckoe (O 1,20) wim cexcyansHoe (OII 1,49) Hacumie
B JETCKOM KM IOAPOCTKOBOM BO3pAcTe.

3akaloueHune

TaxuM 06pasoM, 3HIOMETPHO3 ARIsAETCS MHOTOGAKTOp-
HBEIM 3360/1€BaHNEM, B Pa3BUTHH KOTOPOTO G0NBIIOE 3HAIEHHE
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