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EHpomeTpios (EM) — MynstndakTopHe, eCTpOreH3anexHe XpoHivHe 3anasbHe 3aXBOPIOBaHHS, L0 XapakTeprnayeTbCa POCTOM EHOOMETPIONOA0-
HUX KNITUH N03a MOPOXHMHOIO MaTKM.

MerTa - Ha 0CHOBI aHani3y CydacHOI niteparypu y3araibHUTV OCHOBHI MnoTean po3BuTky EM.

Mpoeenn HapaTeHWiA omaa nyonikauin 3 PubMed, Scopus, Web of Science i Google Scholar (2000—-2025). 3any4mnnu opuyriHanbHi AOCIOXEHHS,
cucTeMaTUYHI ormsam, MeTaaHanian Ta KniHiYHi pekomMeraaLlii MikHapoaHVX TOBApUCTB LWOAO natoreHesdy EM. Bunydunn ayonikatu, oxepena 3
HI3bKOIO A0KA30BO0 6a301t0 Ta HeBIANOBIAHI MaTepianu. Jliteparypy knacudikyBanm 3a TeopiaMn: PETPOrpaaHol MEHCTPYALL, METANNaCTUYHOLO,
IMYHOJOMYHOIO, FEHETUYHOIO, FOPMOHABHOIO, 3aMaibHOIO Ta enireHeTYHOI0. Cy4acHi MiAxXoam — iIMyHONOrYHa, 3anansbHa, reHeTyHa Ta enireHe-
TYHA TEOPIT — NOACHIOITL MEXaHI3MM BUXMBAHHS, POCTY, aHroreHesy 1a nporpecysaHHs EM. FTopMoHanbHa Teopis akLEHTYE Ha rinepecTporeHi
Ta BIAHOCHIV pe3MCTEHTHOCTI A0 NPOrecTepOoHy. [eHeTNYHa TEOPIA BKa3ye Ha CnaakoBy CXUbHICTb | MyTauii B ESR1 1 ESR2 (peugentopu ectpore-
Hy), VEGF (aktop pocty cyamH), KRAS i WNT4 (perynduid pocTy Ta iHBasii knitvH), HLA-G (iMyHHa TOnepaHTHICTb). IMyHONOMYHI NOPYLLEHHS 3a-
6e3neqyioTb BIXMBAHHSA EKTOMNIYHVIX BOMHULLL Yepes AMCOYHKLIIIO Makpodaris i perynstopHux T-kNimvH. HanbinbL nepcnekTBHOI € iHTerparieHa
MOAENb, WO 00'eAHYE PETPOrPaaHNIA TPAHCNOPT KAITWH, IMYHHY AUCHOYHKLIO, FOPMOHabHI MOPYLLEHHS, FEHETUYHY CXMBHICTb Ta enireHeTnYHi
3MIHW.

BUCHOBKM. EHAOMETPIO3 — NOMIETIONOrYHE 3aXBOPIOBAHHS. IHTErpaTVBHMIA MiAxia CTBOPIOE NepeayMOBY AN BNPOBAXEHHS iHAMBIOyanisosa-
HOI AiarHOCTUKM Ta MONEKYIAPHO-CNPSAMOBAHOI Teparii.

ABTOPW 3asBNSI0Tb NPO BiACYTHICTb KOHMNIKTY IHTEPECIB.

KniouoBi cnoBa: eHoMeTpios, natoreHes, peTporpaaHa MeHCTpyaLls, MeTannactiyHa, iMyHonoriyHa, reHeTnyHa, ropMoHasibHa, 3ananbHa,
enireHeTYHa.
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Endometriosis (EM) is a multifactorial, estrogen-dependent chronic inflammatory disease characterized by the growth of endometrium-like
cells outside the uterine cavity.

Aim - to summarize the main hypotheses of EM development based on current literature.

A narrative review of PubMed, Scopus, Web of Science, and Google Scholar publications (2000-2025) was conducted. Included were ori-
ginal studies, systematic reviews, meta-analyses, and international guidelines on EM pathogenesis. Excluded were duplicates, low-evidence
studies, and off-topic publications. Literature was categorized by theories: retrograde menstruation, metaplastic, immunological, genetic,
hormonal, inflammatory, and epigenetic. Current concepts — the immunological, inflammatory, genetic, and epigenetic theories — explain
mechanisms of EM survival, growth, angiogenesis, and progression. The hormonal theory emphasizes hyperestrogenism (elevated estrogen)
and relative progesterone resistance. The genetic theory highlights hereditary predisposition and mutations in ESR1 and ESR2 (estrogen re-
ceptors), VEGF (vascular endothelial growth factor), KRAS and WNT4 (regulation of cell growth and invasion), and HLA-G (immune tolerance).
Immunological dysfunction supports survival of ectopic lesions through impaired macrophage and regulatory T-cell activity. The most pro-
mising approach is an integrative model combining retrograde cell transport, immune dysfunction, hormonal imbalance, genetic susceptibil-
ity, and epigenetic modifications.

Conclusions. EM is a polyetiologic disease. An integrative approach provides a foundation for the implementation of individualized diag-
nosis and molecularly targeted therapy.
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EH/:[OMeTpios (EM) BusHayaeTbCcsl SIK XPOHIU-  MIOJIOTIYHUX JIOCT/KEHb, piBeHb mommpeHocti EM
He eCTPOTeH3aJIe)KHe 3allajibHe 3aXBOPIOBAH- Y 3arajibHiil MOIMyJisIii KiHOK cranoButh 6-10%, a
Hsl, 1[0 XapaKTEPU3YEThCS EKTOIYHOIO IMILIAHTa- Cepell TAIEHTOK i3 XPOHIYHNM Ta30BHM OosieM abo
miero i mposidepattieto enpomerpionomioroi TkaHu-  GesrmysM — 35-50% [9,16,43]. 3a cydyactHumu cra-
HI 32 MEXKaMU TIOPOYKHUHU MATKU. 32 JIAHUMU €llijie-  TUCTHIHUME JaHuMiu, B YKpaini mpuomisto 10-15%
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JKIHOK PEIPOMYKTUBHOTO BiKy MOKYTb MaTH Iie 3a-
XxBopioBaHHs. BoaHouac € norpeda B HOLIMOIEHOMY
nocuikenHi EM, cripsiMoBaHOMY Ha y/IOCKOHATIEHHST
METO/IIB PaHHBOI'O BCTAHOBJICHHA J[larHO3Y, OIITUMIi3a-
1[I0 JIKYBaJbHUX CTpATeriii i MiBUIIEHHsT PiBHsI 00i-
3HAHOCTI cepell MEAMYHUX TPAIBHUKIB 1 TAIIEHTIB
[9,16,43].

Mema nocnijkeHHs — HaA OCHOBI aHaJi3y Cy-
YaCHOI HAyKOBOI JIiTepaTypu y3araJbHUTU OCHOBHI
eTionaroreHeTUYHi rinore3n BUHUKHEHHS EM.

[ocaixenns BukoHano y (opmari HapaTUBHO-
TO OIVIAly HAYKOBUX JIKepeJ i3 CHCTEeMAaTu30BaHuM
nomykom Jiteparypu. [lomryk my6mikamiii mpose-
JIEHO B MIKHAPOAHUX HAYKOMETPUUYHMX Oaszax a-
Hux «PubMed», «Scopus», «Web of Science» i
«Google Scholars 3a miepion 2000-2025 pp. Jlite-
paTypy KiaacudikoBaHO 3a TEOPisIMU: PETPOTPAIHOT
MEHCTpyalii, MeTalJIACTUYHOIO, IMYHOJIOIIYHOIO,
TeHEeTUYHOIO, TOPMOHAJIBLHOIO, 3aMTAJIBHOIO Ta erTire-
HETUYHOW. BUKOpHCTaHO Taki KJIOYOBi cjoBa Ta
ixHi KoMOIHAIii: eHJOMeTpios, ImaroreHes, Teopis
peTporpasHoi MeHcTpyallii, [ejomMiyHa MeTtansasis,
iMyHHa JuchYHKINS, reHeTnuHi (hakTopu, TOPMO-
HaJIbHA PETYJIAIIA, 3allaJeHHs, ellireHeTuKa, MeTH-
moBanasa JJHK, mikpoPHK.

[lo amamizy 3amydyeHO OPUTIHAJIbHI JIOCIiKEeH-
HSI, cCUCTEeMaTU4Hi OIJISIAU, MeTaaHaJi3n Ta KJIiHid-
Hi pekoMeHaIii MixkHAPOAHUX MPodeciiitHNX TOBa-
PUCTB, 1110 BUCBITJ/IIOIOTH HATOT€HETUYH]I MeXaHi3MU
PO3BUTKY €HAOMETPiO3y.

Jlo xpuTepiiB BUIyUeHHST HAJIEKAIN TTyOTiKaIil
AHTJIIHCHKOIO0 a00 YKPAiHCHKOIO MOBAMU; HASIBHICTh
[IOBHOI'O TEKCTY; BIiJIIOBIHICTb TEeMATUIl IaTore-
He3y i Teopill PO3BUTKY €HIOMETPio3y.

Kpumepii  eunyuenns: pyGmaikatu  1yOsikariii;
pobOTH 3 HEMOCTATHBOIO I0KA30BOIO 0a3010; JIKe-
peJia, 110 He BiJIIOBIIa/IM TEMATULLl OIJIANLY.

Amnaniz miTepaTypu ITPOBE/ICHO TIJISXOM SIKiCHO-
TO OIIHIOBaHHA JAHUX 13 MOAAIBIIOI CUCTEMATU-
3alli€ro BiANOBIAHO A0 OCHOBHUX IATOTEHETUYHUX
KOHIIEMTIiil (peTpPorpajiHoi, MeTarmmacTudHoi, iMy-
HOJIOTIYHOI, TEHETUYHOI, TOPMOHAJIBHOI, 3alaJIbHOI
Ta emireHeTUIHOI Teopilt).

OckisbKY TOCITiKeH ST 6a3yBaIocsi BUHSTKOBO
Ha aHaji3i BIIKPUTUX HAYKOBUX JKEPeEJ, BOHO He
nepenbayaso HOBMX KJHIYHMX ab0 eKCIieprMeH-
TaJbHUX BUIPOOYBaHb, a OTXKe, HE MOTPEOYBAIO
JIOJTATKOBOTO €TUYHOTO CXBAJIEHHS. YCi BUKOpH-
CTaHi JaHi OTPUMAHO 3 BiIKPUTOTO AOCTYILYy i Ha-
JIEKHUM YUMHOM OIIPallbOBAaHO BiAIIOBiHO O IIPUH-
IUIIB aKaIeMiuHOI 10O6POYECHOCTI.

Teopist pempoepadioi mencmpyayii TIOSCHIOE, 110
YAaCTUHA MEHCTPYAIbHOI KPOBi 3 KJITUHAMU €HJIO0-
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MeTpist TIOTPAIISIE Yepe3 MaTKOBi TPyOU /10 YepeB-
HOI IIOPOKHUHHY, /1€ KIITUHU IMIUIAHTYIOTBCA 1 PO3-
BUBaIOThCSA. Bisyasizalliga peTporpaHux MeHCTpPY-
AJIBHUX Mac Yy 4YepeBHiM TOPOXKHUHI TiATBEPIIKYE
o rinoresy. Xova Taka rimoresa ao0pe MOsSICHIOE
HepeBaKHy 4YaCTKy Ta3oBUX BunajAkiB EM, Teopis
He po3’scHioe, yomy EM po3BuBa€eTbcs Jmiie B ya-
CTUHM SKiHOK i SIKHM YMHOM 3aXBOPIOBAHHS 3’51B-
JIIETHCS Y Bifyanenux opranax [9,14,19,24,27 42].
Ha i 11i€i Mofiesti po3rasiialoThes il Teopii, 1o
BKJIIOYAIOTh iIMYHHI TTOPYIIEHHS, TCHETUYHY CXWJIb-
HICTh 1 MeTaIIa3ilo O4YepeBUHMU.

Memannacmuuna meopiss EM rpyHTy€ETbhCA Ha
aBUIli MeTanasii — TpaHcdopmarltii oJ[HOTO TUITY
KaiTUH B iHmmit. Y pasi EM mepen6adaerbes, 1110
TJIEBPOIIEPUTOHEATbHUI Me30Teil (KIiTUHN ove-
PEBUHM) MOKE IEPETBOPIOBATUCS HA €HJOMETPio-
nozibHy TkaHuHy. Taka Tparchopmailisi, iMOBipHO,
BifIOyBa€EThCsI i/l BIVIMBOM TOPMOHAJIBHUX, iMyHO-
JIOTIYHUX i 3amanbHuX (akTopiB abo BHACIIOK Te-
HeTHYHOI cXuiabHOCTI. Il Teopist ocobmBO aKTy-
aJbHa 7151 TIosCHeHHs BuMakiB EM nosa mexxamu
MMOPOKHUHN MATKW — 30KpeMa, y JIeTeHSX, MYTIKY,
micsstonepaniiHux pyorstX, a TaKoK y JiBYar 10
HacTaHHs MeHapxe [17]. YTiM Teopid mae meBHi
oOMeskeHHst. 30KpeMa, BiZICYyTHI MpsMi JJ0Ka3u Me-
Tarvasii Me30Tesio B eHIOMEeTPIOiIHY TKaHUHY 7
vivo. BoHa He TOSICHIOE 3aKOHOMIPHOCTI pO3Taliry-
BaHH:A CHAOMETPIOIAHNX BOTHUIL Y TUIIOBUX JiJISAH-
Kax Tasa, SIK Ile POOUTHh IMILIaHTalliiiHa Teopis, a
TaKOXX He BPaxXxoBY€ (DEHOMEHY PeTpOrpaHoi MeH-
crpyarii, SKuil crocrepiracrbest mpubausto y 90%
sKiHOK. MexaHi3Mu 3aIycKy MeTariaCTUYHUX 3MiH
3aJIMIIAIOTHCS HEJOCTATHHO BUBYEHVMMU.

Teopis zemamozennoi ma nimgozernnoi oucemina-
yii mosicHtoe po3BuToK EM depes3 TONMpPEHHS €H-
JOMETPIaIbHUX KJITHH CYAMHHOIO CHCTEMOIO [25].
EnnomerpianbHi KTITUHA MOXKYTh TPOHUKATH B
KPOBOHOCHI Ta JiiM(aTtuuti cyauHu, 0coOMMBO IIij|
yac MeHCTpyallii, KoJu BifilmapoBy€eThcs (PyHKITiO-
HaJIbHUH T1ap eHpoMeTpis. Yepes cy/imHHe pycJio 11
KJITUHU TPAHCHOPTYIOTbCA 0 BiJlJAJICHUX OPraHiB
i TKaHWH, JIe 3AaTHI IMILIAHTYBAaTUCA Ta YTBOPIOBA-
TH eHJoMeTpioinHi Boruuina. s Teopis nosicHioe
pinkicui Bumagku EM y JjilereHsX, TOJIOBHOMY MO3-
Ky, LIKipi, a TakoX y JliMpatnyHux Byssaax. Boxno-
Yyac MEXaHi3MM IMILIaHTallil Ta BUSKUBAHHA €HIOME-
TPiUIbHUX KJITUH Y BiJIAJICHUX OpraHax 3aJIulila-
I0ThCS HEOCTATHBO 3’sICOBAaHUMU. TOMYy 1110 Teopiio
3a3BUYall PO3IJISAJAIOTH SIK JIONIOBHEHHSI /IO Teopilt
peTporpajHoi MeHcTpyalil Ta MeTariasii.

Imynonoziuna meopiss EM niepenadae, mo pos-
BUTOK I[bOTO 3aXBOPIOBaHHS IOB’A3aHUIl i3 HOpYy-
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HIeHHAM (DYHKIIOHYBaHHA iMyHHOI CUCTeMU: He-
JIOCTATHIN KJIipeHC eHJOMETPialbHUX KJIITHH, JHC-
(YHKIIisT KOMIIOHEHTIB IPUPOIKEHOro i HaGyTOro
iMmyHniTeTy, XponiuHe 3amnasenus [46,47]. Y Hop-
MaUIBHUX YMOBaX iMyHHa CUCTEMa PO3I3HAE Ta €JIi-
MiHye eHIOMETpia/IbHi KJIITUHY, AKi HOTPaIlIAOTh
Yy HETUIIOBI JIOKasIi3allii, HalpuKiazL, y 4epesHy Io-
POKHUHY BHACJIJIOK PETPOTPAIHOI MeHCTpyaitii. Y
narienTok 3 EM 11 kaiTUHU 31aTHI YHUKATH iMYH-
HOTO KOHTPOJIIO, IMIIJIAHTYBAaTUCA B iHIIN TKAaHWUHU
Ta 30epiraTé JKUTTE3NATHICTh. Y TaKUX IAI[iEHTOK
BUSBJISIOTh TIOPYIIEHHS (DYHKITIOHATBHOI aKTHUB-
Hocti Makpodaris, npupoaanx Kinepis (NK-xuri-
tnH) i T-mimdormrie. Makpodaru, KpiM 3HUKEHOT
(barormrapHoi aKTUBHOCTI, MOXKYTh CEKpeTyBaTh
MPO3ATNJIbHI MeIiaTOpH, 110 CIIPUAIOTH BUKUBAHHIO
i mpoumicepartii eHIOMETPIATBHIX KIIITHH. 3HIKE-
Ha 1MTOTOKCUYHICTh NK-KJIITHH YHEMOXIUBIIOE
eheKTUBHY esiMiHAIIO KJTHH, 0 MOTPAluin B
aTumoBi Jokamizarii. ¥ Boruumax EM migBuiry-
€TbCA piBeHb IMPO3aNaJIbHUX I[UTOKIHIB, 30Kpe-
Mma, inTeprelikiny-6 (IL-6) i TkanunHOTrO (hakTopa
pocty-o. (TNF-0). Ii dakropu crnpusiorh BUXKU-
BaHHIO, TIpoJtichepallii Ta iHBa3MBHOCTI E€KTOIIYHUX
€H/IOMETPiJIbHUX  KJITHUH, a TaKOX 3YMOB-
JIOIOTh XPOHIYHWIT GOJHOBUI CHHAPOM i TI€pCH-
CTYIOUYy 3allayIbHy PEeAKIlio, XapakTepHi A4 KJi-
HiyHOi KapTuu EM.

[TixTBepaKeHHSIM Teopii € TiABUITIEHHS 3a11aTh-
HUX MapKepiB y MepPUTOHEeANbHIN piinHi Ta mopy-
nmierHst imynHoil ¢yHkii (NK-kmitna i Mmakpoda-
riB) y xinok 3 EM.

Imynonoziuna meopisi He 3arepeyye iHIIUX Ti-
note3 moxomkeHHss EM (3okpema, perporpaaHoi
MeHCTpyalii Ta merarviasii), a, HaBIaKW, JOTOB-
HIOE iX, MOSICHIOIOYN, YOMY 32 HasIBHOCTI CXOXKUX
TpUTepHUX (PaKTOPiB JIHIIIEe B YACTUHU KiHOK PO3-
BUBAETHCS KJTHIYHO 3HAUyIa (hopMa 3aXBOPIOBaH-
Ha [11,13,20,32].

Tenemuuna meopis EM po3srisimae po3BUTOK 3a-
XBOPIOBaHHS SK HACJiZIOK CHaJKOBOI CXWJIbHOCTI
Ta HasIBHOCTi FeHeTUYHUX MYTalliii, 1110 BIVIMBAIOTb
Ha (DYHKI[IOHYBaHHS €HJOMETPIAJIbHUX KJIITHH,
iMyHHOI cHUCTEMU Ta TOPMOHQJIBHOTO TOMEOCTa3y
[28]. V xiHoK, y sgxux Matu abo cecTpa MaiOTh
EM, y 6-10 pasiB Bummii pu3uKk po3BUTKY I[LOTO
3aXBOPIOBAaHHS. [€HeTWYHi JOCTi/IZKEHHS TiATBep-
JUKYIOTh BuIly yactoty EM cepen GJM3bKUX Po-
nudok. Y narientok 3 EM igertndikyiots 3mMinu
B I'€HaX, 0 PeryJIOI0Th 3allaJibHi peakilii, aHriore-
He3, FOPMOHAIbHMI GalaHc i KITHHHY TIpoJtide-
parmifo. Haituacrime acoriiiloBaHuM# € Taki TeHU:
ESR1, ESR2 - penentopu ecrporena; VEGF —
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axrop pocry cyamn; KRAS, WNT4 — perysiis
kaituaHoro pocty Ta inmBasii; HLA-G — imynna
tosiepanTHicTh. Momudikarii IHK (mermrysan-
H#, alleTUJIyBaHH: ) MOXKYTb 3MiHIOBATU €KCIIPECiio
reHiB, HE 3MIHIOIOYM IXHIO IIEPBUHHY CTPYKTYPY.
DaxTopu MOBKi/ISI — Taki sSK rOpMOHAJbHI 3Mi-
HU, 3alajieHHst a00 TOKCHYHI PEYOBUHU — MOXKYTh
3yMOBJIOBaTH Po3BUTOK EM depe3 emirenernune
peryJoBaHHs.

[lokasu Ha TATPUMKY TEeHETWYHOi Teopii: 3a
pesyJsibTaTamMu Jlocrimkenb, EM yacrime tparis-
IOTBCSI B OJHOSIUIIEBUX OJIM3HIOKIB MOPIBHIHO 3
pisHoglieBUMY; ieHTH(hiKOBaHO HU3KY BapiaHTiB
TeHiB, yacTille HagBHUX y MaiieHToK 3 EM; BUsB-
JICHO EIlireHeTHUYHI ITOPYIIEeHHA B KJIITMHAX €H0-
METPiA B XKIHOK i3 I[M 3aXBOPIOBAHHAM.

Topmonanvrna meopis EM TIOSICHIOE PO3BUTOK
3aXBOPIOBAHHS SIK HACJIIOK [UCOATAHCY CTaTeBUX
TOPMOHIB — TiepeayciM rinmepectporenii (ImigBurie-
HOTO PiBHSI €CTPOTeHiB) i BiZIHOCHOI pe3ucTeHTHO-
CcTi o mporecTepony [34].

Ectporenn ctumysioloTh npostidepaltito eHno-
MeTPiOiAHNX KJIITHH i CIPUSIOTH iXHill iHBa3UBHOC-
Ti. Borauia EM caMocTiliHo poayKyIoTh ecTpo-
TEeHU 3a I0MOMOTOI0 apOMaTa3Hoi aKTUBHOCTI. Bu-
coka ekcrpecist ectporenoBux perentopiB (ESR1,
ESR2) mnigcuimoe ropMOHaJIbHY YyTJIUBICTH KJli-
TUH. Y HOpPMi TIPOTECTEPOH TPUTHIUYE PIiCT €HJI0-
MeTpid i YMHUTH TPOTU3ANMAIBHY [if0. Y TaIlieH-
ToK 3 EM 3HIKYETbCS eKCIpecisi pelenTopiB /10
nporectepony (PR-A, PR-B), mo 3menmye Bif-
IIOBi/Ib HAa FOPMOH | IOCUJIIOE IIATOJIOTIYHI IIpolie-
cu. lligsumennsa piBas npocrarnananniB (PGE:)
CTUMYJIIOE 3amnajyiennsi, Oiib Ta anriorenes. Haj-
MipHa aKTUBHICTb apoMaTa3yd — JIOKAJbHE ITi/IBU-
IeHHsT ecTporeHiB. J[ucbasanc aHIPOreHiB TaAKOK
MOJKE BilirpaBaT¥l PoJib y MAaTOreHesi.

[TixTBepmxenns Tteopii: Boruuma EM Bkasy-
IOTh Ha BHCOKY apoMaTrasHy aKTMBHICTb Ta Haj-
JINIIOK €CTPOTeHiB; y NaI[iEHTOK YacTO BUSBJISIOThH
HU3DbKY YyTJUBICTb KJIITUH IO IPOTreCTEPOHY; rop-
MOHAJIbHA Tepamnisi (aroHiCTH TOHAOTPOMiH-pUJIi-
3UHT TOPMOHY, TIPOTECTUHMN), 10 3HUXKYE PiBEHb
ecTporeHiB abo TMiBUIIYE TPOTECTEPOHOBY JIilO,
e(eKTUBHO 3MEHIIYE CUMIITOMU. 3HAYEHHS Teopii:
MOSICHIOE TOPMOHO3a/IexkHuit Xapakrep EM (3aro-
CTPEHHd TIiJl Yac MeHCTpyalliif, TOJINIIeHHT B Me-
HOTIAy3i); JIATJIa B OCHOBY Cy4acHOi TOPMOHAJIBHOT
Teparrii 3aXBOPIOBaHHS; TAPMOHINTHO OMOBHIOE iH-
1Ii ITaTOreHeTUYHI Teopii: peTporpajgHoi MeHcTpya-
1ii, iIMyHHOI, FeHETUYHOI Ta MEeTAIIACTUYHOI.

3ananvua meopis EM posridnae 1ie 3aXBOpIO-
BaHHS 4K XPOHIYHUU 3amajbHUM TpoIiec, Mo TMij-
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TPUMYETHCST IMyHHUMU IIOPYIIEHHSMH i JIOKaJIb-
HUM IIPOAYKYBaHHSIM IIPO3allaJbHUX MeliaTopiB
[26,45].

[l Teopia moscuioe, yomy EM uacto cyrmpo-
BOJIKYEThCS OOTbOBUM CHHIPOMOM, HOPYIIEHHSIM
(hepTUIBHOCTI Ta CUCTEMHUMY 3aMlaTbHUMH Peak-
HisAMU.

Y nepuroneanbhiil piguni xxinok 3 EM Bugsiis-
I0Th MiIBUIIIEHUN PiBeHb ITPO3aNaJbHUX IIUTOKIHiB:
IL-1, IL-6, TNF-a. 3amanbHe MiKpocepeoBHIie
crpude aaresii, pocTy Ta iHBa3ii eHIOMeTPioimHNX
KJITUH, SKi TOTPAIJIAIOTh Y MEPUTOHEATbHY TI0-
POKHUHY, 30KpeMa, 4epe3 peTpPOorpagHy MeHCTPY-
artito. Makpodaru y Boraumax EM mpogBiagioTsh
rinepakTUBHICTH, mocusieHo npoaykyioun PGE: ta
iHIT MeiaTopu, Mo MiATPUMYIOTh 3alajieHHsl, OlIb
i aATiorene3. 3HMIKeHA aKTUBHICTh MTPUPOTHUX Ki-
sepiB (NK-kmiTriH) 3MeHITy€e 3/1aTHICTh Opra"isMy
pO3IIi3HaBaTH 1 3HUIILYBATU €KTOIiYHi €HOMeTPi-
anbhi kmitunu. IligBuienuii piBeHb ecTpamiony
(E2) ctumystioe 3anasibHy BifIOBi/b, aHTioTeHe3 i
BUKMBaHHS KiiTuH. [IposananbHi nmurokinu (oco-
6iuBo 1L-6, TNF-0) aktuByfoTh (hepMeHT apoma-
Tasy, 110 MiICUJIIOE MiclieBe IIPOAYKYBaHHs €CTPO-
reHiB — (OpPMY€ETbCSA 3aMKHEHE KOJIO <3allajieH-
HS-€CTPOreHU-3aaJeHHST .

[TinTBepmKeHHSA TEOpii: BUCOKI KOHIIEHTpAIii
IIUTOKIHIB y TIePUTOHEATbHIN PifiHI B KiHOK 3
EM; imyHoricroximiuHi pOCHi/KEeHHS BUSBJIA-
10Th iHGIAbTpalifo IMyHHUX KJIITUH Ta aKTUBHE
IIPOJIyKyBaHHS ITpo3anaabHuX (HaKTOPiB y TKAHU-
HaxX BOTHUII, BUKOPUCTAHHSI HECTEPOIJHUX IPO-
TH3AMaJbHUX MperapatiB eGeKTHBHO MOCaAabITI0E
6isb, X04Ya He BILUIMBAE HA 3MEHIIEHHS PO3MIpiB
BOTHHIIL.

3HavyeHHsI 3amnajbHOI Teopii: IOSICHIOE XPOHiY-
Huit 6is1b, 03I Ta iHIIE CUMIITOMH, 1TOB s3aHi
i3 3amasbHUMK TIpoIlecaMir; OOTPYHTOBYE 3aCTOCY-
BaHHA IPOTHU3ANaAbHOI Teparii Ta iIMyHOMOYJIIO-
BaJIbHUX 3aC00iB; MOB’SI3y€ iMyHHI 1 TOPMOHATBHI
MEXaHi3MU IaToreHe3y, PO3LIMPIOIOYN PO3YMiHHS
IIPUPO/IM 3aXBOPIOBaHHS. 3amnajbHa Teopist rap-
MOHIHO MOEAHYETHCA 3 IHITUMU — PETPOTPATHOI
MeHCTpYyallii, TOPMOHATBHOTO AucOaNAHCy, TeHe-
TUYHOI Ta IMYHOJIOIIYHOI — 1 Ia€ 3MOTY IIOACHUTHU
TIEPCUCTEHINII0 Ta arpeCUBHICTH EHAOMETPIO3HUX
BOTHMIIL

Enizenemuuna meopis poseumxy EM 6asyerh-
cs Ha TPUITYILEHHI, 1110 3BOPOTHI OioXiMivyHi 3MiHI
B ctpykrypi JAHK i ricromax, Taki six mertusio-
Banng /IHK, mommndikarii rictonis i perymroBan-
Ha Hekonyrounmu PHK (3okpema, mikpoPHK),
MOKYTbh BILJIMBATH Ha €KCIIPECI0 TeHiB 6e3 3MiHu
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ixapoi nocsigoBuocti [35,47,48]. 1li npouecu, siki
YaCTO 3YMOBJIIOIOTLCS BIUIMBAMM JOBKIJIA, TOP-
MOHAJTbHUMHU KOJIUBAHHSIMM, TOKCUYHUMHU Peyo-
BuHaMu (fiokcunu, dramaru, 6ichenomn-A), crpe-
coBuMHu (bakTopamu abo 3alajbHUMK PEAKI[isIMH,
MPU3BOJATH /0 PO3BUTKY TATOJOTIYHOTO (heHo-
TUITY €HJOMEeTPiaJIbHUX KJIITUH HaBiTb 3a BIACYT-
HOCTi cmazkoBOi cxubHOCTI. KimouoBi Mmexanis-
MU eIlireHeTHYHUX 3MiH Tepen0adaroTh rinepme-
TWJIIOBAHHS CYIPECOPHUX TEHiB, IO MPU3BOJUTDH
JI0 TIPUTHIYEHHS eKCIIpecii reHiB, BiANOBiAaJbHUX
3a KOHTPOJIb TIpoJticepaltii KJIiTHH, a TaKOX TiMo-
METUJIIOBAHHA TEHiB, 1110 aKTUBYIOTH 3amajbHi Ta
nposipeparnBHi  mAxu. Moaudikarisa ricToHiB
BIJINBAE HA JIOCTYMHICTh TPAHCKPUIIINHUX (haK-
tTopiB mo reromuoi JIHK, aminiooun matepHu exc-
1pecii reHiB, KDUTUYHUX [JIs1 KOHTPOJIIO KJIiTHH-
HOTO TMKJIy, arlolTO3y Ta aHTioreHe3y. 30KpeMa,
aminn ekcripecii ESR2 (rena pernenropa ectpore-
HYy ) B €HIOMETPiOi[HNX BOTHUIIAX 3YMOBJIIOIOTH
MIBUILIEHY YYTJUBICTb KJITUH J0 €CTPOreHiB i
CIIPUSIIOTH iXHilT HEKOHTPOJIbOBaHil TpoJtideparrii
[35,47,48].

BaxxnmBolo CKIa/0BOIO  €MireHEeTUYHOTO — pe-
rymoBanasg € posib MikpoPHK, gki BukonyioTh
(byHKITITO  TTOCTTPAHCKPUIIIIIHHOTO — PETYJISATOPA,
3MiHIOIYN CTabiIbHICTD i TpaHcsiio MPHK-wmi-
[IeHeH, 110 BiAIIOBifAIOTh 3a 3allajieHHs, aHTriore-
He3 i kiitTnaAy Tposidepariio [1-3]. Bizomo, 1o
excrpecig MikpoPHK Takox perysoerbes ermire-
HETUYHUMHU MEXaHi3MaM#, CTBOPIOIOYW CKJIAJIHUHI
3BOpoTHMIT 3B's130K [7,15,18,39,49]. Bimomo, mio
MikpoPHK 3maTHi perymoBaTu excrpecito TeHiB,
0 KOMYIOTh KJIIOYOBi ermireHeTndHi QepmenTy,
taki gk JIHK-merwnrpancdepasu, ricronpearte-
THJIA3U Ta IMOJIKOMO-pernpecuBHi Komiiekeu [7].
Oxkpim Toro, ekcnpecis camux MikpoPHK Ttakox
KOHTPOJIIOETBCA €IIreHeTUYHUMMN MeXaHi3MaM#u —
yepe3 MeTWJIyBaHHSA IUTO3WH-(ochaT-TyaHiH-0C-
TPIBI[B Y IPOMOTOPHUX MiIsHKaX abo Moaudika-
ii ricronis [15,18,39,49]. Takum uymrOM, hopmy-
€TBHCS 3BOPOTHUN peryaaTopanii ki MikpoPHK
BILIMBAIOTh HAa €IreHEeTUYHY apXiTeKTypy, a elli-
T€HETUYHI 3MiHW, CBOEI0 YEProl0, KOHTPOJIOIOTH
ixuio excnpecito [10,37]. Hanpukaazn, cympecis
MikpoPHK-29 npusBomuth /10 TinepMeTwitoBaH-
HA TEHiB-CYIIPECOpiB MyXJIMH Yepe3 aKTUBALIIO
JIHK-metunrtpancdepasu 3A/3B [40].

Y kaiHivHUX HOC/iUKEHHIX BUABJIEHO 3HAUYHI
BimmiaHOCTI B mpodinsax ekcrpecii MikpoPHK mizx
HOPMQJIbHUM €HJIOMETPIEM Ta €H/IOMETPiOiIHUMU
BOTHUII[AMU, IO TiATBEP/XKYE KIIOYOBY POJIb ITUX
MoJiekyJ y natoreresi EM [50].
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3aB/ISIKM CBOIN 3/IaTHOCTI PeryJIoBaTH YMUCJIEH-
Hi kaitnaHi msxu MikpoPHK posrisipaiorbest sk
[IEPCIIEKTUBHI MilleHi /1 TepaleBTUYHOrO BTPY-
YaHHS, a TaKOXK SK IIOTEHIHHi 6iOMapKep1/1 ISt
PaHHBOTO BCTAHOBJIEHHS /IiarHO3Y 3aXBOPIOBAHb [7].

Curnampamii  misx  Rapidly  Accelerated
Fibrosarcoma / Mitogen-Activated Protein Kinase
/ Extracellular Signal-Regulated Kinase (RAF/
MEK/ERK) € wio4oBuUM MeXaHi3MOM BHYTPIlll-
HBOKJIITUHHOI TPAaHCAYKILI CUTHAJIB, IO KOHTPO-
JIIOE KJIITUHHUHN picT, posidepartifo, BISKUBAHHS i
mudepentiario [12].

AKTHUBAIil 1LIAXY [IOYMHAETBCS 3 JraHjasa-
JIEKHOTO CTUMYJIIOBAaHHSI PeleNTOpiB TUPO3UHKI-
Ha3M, TAaKUX SK PEHENTOPU ellilepMaJbHOTO (hak-
Topa pocry, 1o aktuBye Ras-6inku (GTPase Ras).
Ras zamyckae nocrigosny akrtuariiio RAF, MEK
ta ERK [12]. Dochopunvosana ERK (p-ERK)
TPaHCIOPTYETHC 0 SApa, A€ 3MIHIOE €KCIIPecilo
reHiB-MillleHel, CIPUSAIOYU  KJIITUHHOMY POCTY,
npoJtichepartii, BUsKMBaHHIO, aHTiOTEHE3y i XPOHiY-
HOMY 3anajiennio [12].

Y HOpMasbHUX yMOBax Iei MIISX YiTKO pe-
ryJIbOBAaHWH, ajie MPU MAToJoTii HOTo TinepakTu-
Ballisl IPU3BOAUTD /10 HEKOHTPOJBLOBAHOIO POCTY
KJIITUH, 110 BaXXJHUBO [J PO3BUTKY €HIOMETPio-
3y, 3J04KICHUX TYyXJMH Ta iHIIKUX 3aXBOPIOBAHb
[12,44].

BakymBuM HeraTwBHUM peryssitopoM € Raf
Kinase Inhibitor Protein — inri6ytounii 6iok Raf-xi-
Hasu (RKIP), takox Phosphatidylethanolamine-
binding protein 1 (PEBP1). RKIP 60kye B3a-
emormito RAF 3 MEK, mpurniuytoun mopasmbiie
nepenaBanHsa curHany [31]. ¥ HOpMambHUX TKa-
HuHax Bucokuil piBeHb RKIP migrpumye KoHT-
POJILOBAHMI PiCT KJITHH, a 10r0 3HUKEHHS B IIyX-
JIMHHUX KJIITUHAX TI0B’s13aHe 3 IPOrpPecyBaHHAM i
MeTacTa3yBaHHAM [44].

RKIP rtakox Gepe ydacTb B €Iir€HETUYHOMY
peryJroBaHHi: MOT0 eKcIpeciss MoKe NPUTHivyBa-
TUCS TilIEPMETUJIIOBAHHAM IIPOMOTOPHOI MIJISHKH,
IO € TUIIOBUM MEXaHi3MOM JICaKTUBYBaHHS Ie-
HiB-cympecopiB myxynH [21].

Ax  mpamoe RAF/MEK/ERK-kackax mpu
EM? B enjomerpioifHux KJIiTHHAX aKTHUBYIOTHCS
penenTopu 10 emiiepMaaIbHOTO i €HI0TETiaTbHOrO
(baxTOpiB pocTy, gKi CTAlOTh aKTUBATOPAMU BHUIIe-
OIMCAHOTO KacKajy, KUl 3akiHuyeTbes docdo-
PUIALIIEI0 MO3aKJIITUHHUX CUTHAJ-PETYJIbOBAHUX
kina3z (p-ERK), ski nepexogsts /10 sipa KJIiTUHU.
Tam BoHa peryro€ TPAHCKPUIIIIIO TEHiB, MOB'S-
3aHUX i3 mpoJiepalli€o KJIITHUH; aHTIOTEHE30M,
VHUKHEHHSAM alloNTO3y; XPOHIYHUM 3allajICHHSIM.
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AXTUBAISA TO3aKJIITUHHUX CHUTHAJI-PETYJIbOBAHUX
KiHaz 1/2:

* Ccupud€ HaAMIPHOMY pOCTY €HJOMETpi-
OiHMX KJITWUH Ta iXHill CcTiKOCTI M0 amnonTosy
[29,30];

*  AKTUBY€E TpaHCKpUIIiiHi dakropu, 110
MABUIIYIOTh €KCIIPECIIo MPo3anajbHUX ITUTOKIHIB,
takux sk [L-6 ta IL-8 [50];

*  CHpUSIE aHTiOTeHe3y Yepe3 CTUMYJIIOBAHHS
eHIoTeiabHOTrO (haKkTopa POCTYy;

*  MOJYJIIOE BIJIOBib KJIITUH Ha €CTPOTEHU
i mporecTepoH, BITMBAIOUN Ha TOPMOHAJIbHE pery-
JIIOBAHHS B €HIOMETPiOiIHNX TKaHWHaX [33].

Y Boruumax EM miaBuiiyeTbcs piBeHb ak-
tuBoBaHoi p-ERK, 1o cBiguuth npo 3amydeHHs
curtanbHoro mssxy MEK/ERK y narorenes 3a-
xBoptoBanust. Iuribitopu MEK/ERK mociimxy-
I0ThCSI SIK IOTEHIIIHI TepaneBTUYHi 3acobu, 30-
KpeMa, Yy KOHTEKCTI IXHbOI 3/aTHOCTI 3MEHIIIYBa-
TH Tporidepartiio i BUsKUBaHHSA €HIOMETPiOITHIX
kaitud [3,4]. OcranHi reHOMHI [OCTi/ZKeHHS TTi/1-
TBEP/UKYIOTh acolliallilo MiX BapiaHTaMM T€HiB,
mo koayioTh kommnoHeHTn MAPK-uuaxy, 3o-
kpema MAP3K4, i cxunpnictio 1o EM. ¥ nocai-
JUKEHHSX BUSABJIEHO HOBUI BapianT rs144240142
y BHyTpimHbOMY perioHi rena MAP3K4, saxwii
acoIlileEThCs 3 ToyaTkoBuMu ctajisimu EM (cra-
nist A, TAFS I/1I). Ileit BapianT Takox 1OB’si3a-
Hul i3 audepentitinoo ekcrpecieilo MAP3K4 B
eyToriyHoMy eHjioMeTpii martienTok 3 EM mopis-
HaHO 3 KoHTposeM. MAP3K4 € uwactunoio JNK
ta p38 MAPK mursixis, siki 6epyTh y4acTb y pe-
TyJIIOBAaHHI 3allajIcHHsA, IMyHHOI BiAnoBizai, mpoJti-
departii kaituH Ta anonrosy. Ili masaxu akTusy-
IOTbCS 1T/l BIUIMBOM Pi3HUX CTUMYJIiB, 30KpeMa,
IUTOKIHIB i (hakTOPiB pocTy, i BiflirpaioTh KIOUO-
By posb y natorenesi EM [8].

[leit curHATBHUIT TIAX B3aEMOIIE 3 IHITUMU
KJIIOYOBUMU MeXaHi3MaMH, TaKUMHU K SJepHuil
dakrop kanma-b (NF-xB) (perysgarop samnanb-
HUX 1 iIMyHHEUX peakiIiiii) ta nuax docdatuui-
HO3UTOJI-3-KiHa3W / TpoTeinkiHasu B, mo mocu-
JIIOE PO3BUTOK TMATOJOTIYHUX TIPOIeCiB. AKTHUBAIIis
NF-xB cnpusie 3ananensio i npostidepartii KT,
a TakoK MO)Ke OyTH iHIYKOBaHA eCTPOTEHOBHMU
curaamamu yepe3 PISK/AKT.

AxruBartisi Nuclear Factor kappa-light-chain-
enhancer of activated B cells — aueproro ¢akropa
karmma B (NF-kB) cripusie 3ananennio Ta mpouigde-
patii KJIiTUH 1 MOXe IHAYKYyBaTUCS €CTPOI€HOBU-
Mmu curHasiamu yepes Phosphoinositide 3-Kinase /
Protein Kinase B (PI3K/PKB AKT). PI3K - ¢oc-
(hoinosuTua-3-kinasa, pepmenr, 1o ¢ocdopuoe
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(hocdoinosuTraM Ta 3ammycKae BHYTPITTHbOKII THH-
Hi curHambHi Kackaau; AKT — cepuH/TpeoHiHki-
Haza, aktuBoBaHa PI3K, gka perystoe KiiTHHHUI
picT, BWIKMBaHHsI, MeTabosi3M i TmpoJidepartiio.
Pasom PI3K/AKT - kuo4oBuii BHYTPillTHBOKJIi-
TUHHUU CUTHAJIBHUN TLIAX, 10 TEPea€ CUTHAT
BiJl MeMOpaHHUX perenTopiB (HAIIPUKJIa, Perern-
TOPIiB POCTY) O Spa KJIITUHW, KOHTPOJIOKYHN
npoJtidepaitito, BUKMBAaHHS Ta MeTabOJYHY aK-
TUBHICTH [12].

Kpim Toro, NF-kB Bsaemozie 3 Mitogen-
Activated Protein Kinase / Extracellular Signal-
Regulated Kinase (MAPK/ERK) muisaxamu.
MAPK - miToreH-aktmBoBaHa IpoTeiHKiHA3a, ce-
PUH/TPEOoHiHKiHA3a, 10 Iepefa€ CUTHAJIU Bil II0-
BEPXHEBUX PEIENTOPIB /10 A/pa, PETYJIOI0YHN PicT,
npodtipepartito, audepentiaIiio i BUKUBaAHHS KJTi-
tiH. ERK — nmigrum MAPK, gkuii akTuBy€eThcst
(hochoproBaHHAM i TPAHCIOKYETBCS B SIPO TS
pEryJIIoBaHHS eKcIpecii TeHiB, MOB'sI3aHUX i3 KJIi-
TUHHUM POCTOM, TpoJiihepaiti€ro, aHrioreHe3oM i
BuzkuBanuaM. Pazom MAPK/ERK - ocnoBna cur-
HaJIbHA KACKa/la, 10 KOHTPOJIIOE KJIITUHHY BiAIO-
Bi/lb Ha 30BHIIIHI cTUMYyJIN (HAPUKJIAJ, (hakTopu
pocty) i B3aeMOJi€ 3 iHNIUMU IMIISIXaMU, TaKUMU
sk PI3K/AKT a6o RAF/MEK/ERK, 3a6e3meuy-
1041 KOMILIEKCHE PETYJII0BAaHHS KJIITUHHOTO POCTY
ta BukuBanug [12,30,44]. Kpim Toro, muisx doc-
(aruauninosuron-3-kinasu / nmporeinkinasu B Bi-
Jirpa€e BaKJIUBY POJIb Y BUKMBAHHI Ta Ipostide-
parii eHzoOMeTpioiIHUX KJIITUH, i WOTO aKTUBAIlis
ACOULIIOETHCA 3 IIJABUILCHUM PiBHEM 3allaJIcHHS B
tkaauHax EM [2]. Cunepriuna akruariss MEK/
ERK Ta docharnanninosuros-3-kinasu / mpoTte-
iHkiHasm B 1nuiaxiB cripuse BUXKHWBAHHIO €HIOME-
TPIOIHUX KJITHH, a IXHE OfHOYACHE iHTIOyBaHHS
Ma€ TEepCIeKTUBHI pe3yJbTaTh II0J0 3MEHIIEeHHS
pPO3Mipy €HJIOMETPiOi[HUX BOTHUII in Vivo, 30K-
pema, eGeKTUBHO 3HWKYE TPOAYKYBAaHHS IPO3a-
NaJbHUX IUTOKIHIB i BiIHOBJIOE TOPMOHAIBHUI
Gamarc B engomerpii [3,4]. i mocaimkenHs 3a-
CBIIYYIOTh TEPCIEKTUBHICTh KOMOIHOBAHOI Tepa-
mii, crpsimoBaHoi Ha iHriOyBaHHs nuIsAxiB RAF/
MEK/ERK, PI3K/AKT sk nortenmiitHoro 1mixo-
ny 1o jikysanusi EM.

Imynna Oucymnxuisn: porv maxpoghazie i pezy-
asmopnux  T-xnimun. ImyHHaA cucrema Bizmirpae
IeHTpasibHy poJib y maroreHesi EM. ¥ 3mpopo-
BUX yMOBaX KJIITMHMU IMYHHOI CHUCTEMH, 30KpEMa,
Makpodaru i peryisropti T-nimborru, 3abesie-
YYIOTb €JIMIHAIIO0 EKTOIYHUX E€HAOMETPiaJbHUX
kiitTuH. [Ipote B kiHok 3 EM 11i npoiiecu nopy-
NIYIOTHCS, 1O CIPUSE BUKUBAHHIO, TIpoidepartii
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Ta IMIUIaHTAllll TAKUX KJIITUH B aTUIIOBUX JIOKAJIi-
3artisx [41].

Maxpogazu B TilepuTOHEANbHINM PiANHI TaKUX
MAIliEHTOK MalOTh 3MiHEHWH (EeHOTHUI: 3aMicTh
MPOTU3ATIATBHOI POJIi BOHM HAOYBAIOTH ITPO3ATiajib-
HOi, cekpeTyioun (akTopy, IO MiJATPUMYIOTh BU-
JKUBaHHS Ta aHrioreHe3. 30KpeMma, ITi/IBUIIYETHCS
cekpetig [L-6, TNF-a, cyannnoro enjoresiaabHo-
ro ¢akropa pocTy, sKi CTUMYJIOIOTh PiCT €HIO-
MeTpioiTHUX BOTHUI i (hOpMyBaHHS HOBUX CyIUH
[6]. Oxpim Toro, Mmakpodaru BTpayaroTh 3/1aTHICTh
10 epeKTUBHOI (haroMTO3HOI aKTUBHOCTI, 1110 A€
3MOIy €KTOIIYHUM KJITHUHAM YHUKATU esiMiHallii
[22].

Pezynsmopni T-xnimunu, siki B HOpMi 0OMeXKy-
I0Tb aBTOIMYHHY BIJIIOBi/lb 1 HMIATPUMYIOTH iMyH-
HUIl ToMeocTa3, y kiHok 3 EM wacrto mMaioTh 10-
PYIIEHHS SK Y KiJIbKOCTI, TaK i y (pyHKITIOHATBHIT
AKTUBHOCTi. Y [eIKUX [OCJiJPKEHHSIX BUSIBJIEHO
MABUIIEHY KUIbKICTb IUX KJITUH B YyPa)KeHUX
TKaHWHAX, 1[0 MOXKE CIIPUSITA IMYHHIN TOJepaHT-
HOCTi /10 exTomiyHOro enjpomeTpis [36]. Bomno-
vac iHIi pobOTH 3aCBIIUYIOTH, M0 AUCOATAHC MiK
peryJgsaTopHuMu Ta edekropHuuMu T-kiaiTuHamun
(Th17) cTBOpIOE CHPUATIMBE CEPEIOBHIIE st
MEePCUCTeHIlii XPOHiYHOTO 3ananeHHs [23].

Ortxe, mopymeHHst HyHKITI MakpodariB i pe-
ryaaTopauX T-KJIITUH CHOPUYMHSIE IMYHHY J€3-
ajlalTalio, gKa € OAHIEI0 3 KJIIOYOBUX JIAHOK Ila-
Torenesy EM.

BucHoBku

Enmomerpiod € ckmaganM MyabTH(hAKTOPHUM
3aXBOPIOBAHHSM, IMATOT€He3 SIKOTO Tependadae
MOEIHAHHS TOPMOHAJIBHUX, IMyHHHMX, I€HETHY-
HUX, 3alaJbHUX Ta eIireHeTMYHUX MeXaHi3MiB.
Curnanbhi kackamyu, 3okpema, RAF/MEK/ERK,
PI3K/AKT, Bigirpaiorb K1io4oBy poJb y 3abesiie-
yeHHi mposidepartii, BIDKMBaHHA Ta iHBa3WBHOC-
Ti €HJAOMETPIOIIHNX KJIITWH, a iXHA TillepaKThBa-
ITig 3yMOBJIIOE XPOHi3allito 3aXBopioBaHHs. IMyHHa
TchYHKITA 3 opyieHHsM (yHKIiT Makpodaris
i perymstopuux T-mimMdonuTiB 101aTKOBO yCKIIA-
HIOE IIPOILeC eJIiMiHalii eKTOMYHOI TKaHUHU, CIIPU-
YUHSAIOYN MTEPCUCTEHIII0 XPOHIYHOTO 3alajeHHs.

Cyuacne posyminusa naroreHesy EM 3 ypaxy-
BaHHSM POJIi €MireHeTHYHNX 3MiH, a TAKOK aucha-
JIAHCY iMYHHOTO Ta TOPMOHAJIbHOTO PEeryJI0BaHHS
Bi/IKDUBA€ HOBi MEPCIIEKTUBHU /ST PO3POOIIEHHS
[JIbOBMX TeparneBTUYHKUX cTpareriid. [HribGyBaH-
Ha RAF/MEK/ERK, PI3K/AKT?, koperyBanusa
IMYHHOI BiZIIIOBiZli Ta 3aCTOCYBaHHA €IIIT€HETUYHOI
Teparlii MOXYTb cTaTh eEeKTUBHUMHU HaIlpsSMaMu
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iHMBiIyai3oBaHOrO JIiKyBaHHS TallieHTOK 3 EM
y MaiiOyTHBOMY.

Haii6isbir 1epcreKTHBHOIO € iHTerpaTuBHA MO-
JIeJTb, 10 00'€IHY€E PETPOTPAJHIIA TPAHCIIOPT KJTi-

THH, iIMyHHY AUCOYHKIIIO, TODMOHAJIBHI TIOPYIIIeH-
H#, TEHCTUYHY CXWJIBHICTD Ta CIreHeTUYHI 3MiHU.

Aemopu 3as61510mov NPo i0cymuicmo KoH K-
my inmepecie.
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